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CHAIRMAN’S
MESSAGE

Lieutenant General
Inam Haider Malik, HI(M)
Chairman NDMA

he National Institute of Disaster Management (NIDM) is the National
TThink Tank of the National Disaster Management Authority INDMA).
It serves as a vital entity in addressing Pakistan’s vulnerability to a wide
spectrtum of disasters, including earthquakes, floods, droughts, GLOFs,

cyclones, landslides, forest fires, heatwaves as well as man-made disasters.

NIDM extends support to NDMA through research and development,
innovative solutions and recommendations with national/global best

practices on disaster management.

With a mission to enhance disaster preparedness and response, NIDM is a
knowledge hub, conducting research, trainings and capacity building programs
in collaboration with go-v_,ernrnent departments, responders, communities and
industries. NIDM is collaborating with 400 universities around the globe and
adapting the latest research and best practices for mitigating natural disasters

regarding the complete spectrum of disaster management.

This document contains best practices based on national academia input
and internationally adopts best practices on disaster management. NIDM
has made significant strides, impacting over thousands of individuals
through training programs and simulation exercises, conducting research to
inform evidence-based policies, and collaborating on disaster risk reduction

strategies.

Recognizing operational gaps highlighted by recent disasters, including the
2022 floods, NDMA is restructuring NIDM to focus on “Know Risks,”
“Know Harly,” and “Pre-emptive Preparedness.” Additionally, initiatives like
establishing an NDMA e-library and NIDM portal for volunteer registration
will further enhance information dissemination and community engagement,
fostering a proactive, knowledge-driven approach toward building a safer

and more resilient future for Pakistan.
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FOREWORD

n the rugged terrain of Pakistan, nestled between majestic mountain ranges and sprawling plains, lies a land of
Icontrasts—a land blessed with a breathtaking natural beauty yet haunted by the specter of recurring natural
disasters. From the towering peaks of the Himalayas to the fertile valleys of the Indus River, this nation has
borne witness to the devastating forces of floods, earthquakes, heatwave, landslides, glacier melting, avalanches,
GLOFs, Cyclones and wildfires which has leave an indelible impact on communities and nation. Yet, within
the chaos and destruction, there lies a beacon of hope, the collective efforts of individuals, organizations, and

governments striving to mitigate the impact of such catastrophes.

It is within this context that the compendium you hold in your hands emerges—a testament to the tireless
dedication and innovative solutions employed in the realm of natural disaster management. As the world
grapples with an increasing frequency and severity of such events, the need for effective strategies has never
been more pressing. This publication serves as a beacon of knowledge, illuminating the path towards more
disaster resilient communities and a safer world. Within booklet, you will find a wealth of best practices, gleaned
from the scientific articles, organizational booklets and the experiences of experts, practitioners, stakeholders
from around the globe. Each contingency includes invaluable insights and recommendations from pre-disaster

preparedness to post-disaster recovery.

It is a testament to the unwavering determination to rebuild, to adapt, and to thrive in the face of adversity,
to the power of collaboration forged across borders, disciplines, and sectors to confront the challenges that
transcend individual capabilities. As this compendium of best practices in natural disaster management will be
disseminated across Pakistan. The insights and recommendations contained within a booklet, communities will
be better equipped to prepate for, respond to, and recover from natural disasters. This booklet encapsulates
the essence of our collective efforts to foster resilience, collaboration, and innovation in the face of adversity.
As individuals, organizations, and governments embrace the lessons learned and embark on a shared journey
towards disaster resilience, we move closer to realizing a future where disasters no longer evoke despair, but

instead inspire transformative change and enduring resilience.

As we navigate an increasingly complex and interconnected world, the lessons contained within this booklet
serve as the way forward in our shared quest for disaster resilience. Together, let us make a safe future where

disasters no longer sow seeds of despair, but instead become catalysts for positive changes

Best Practices for Disaster Mitigation & Management | 7
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ABOUT NIDM

Pakistan’s susceptibility to natural disasters, evidenced by events like the 2010 super floods and the 2005
earthquake, underscores the need for dedicated disaster management institutions. NIDM was established

by NDMA in 2010 to serve as a national think tank and knowledge hub for disaster management.

Role and Objectives:

NIDM serves as a national think tank and knowledge hub for disaster management in Pakistan, aiming to:
Enhance Disaster Preparedness and Response:

Equip individuals and communities with the skills and knowledge to mitigate disaster impact through training

and capacity building programs.
Promote Evidence-based Decision-making:

Inform policymakers with data and insights for effective disaster management strategies through research on

disaster risks and vulnerabilities.
Foster Collaboration and Partnerships:

Create a coordinated and effective disaster management system by working closely with national and international

counterparts, Government agencies, NGOs, academic institutions, and the private sector.
Remodeled National Institute of Disaster Management (NIDM):

The transformation of NIDM into a national think tank signifies a proactive approach to disaster management,
aiming to enhance preparedness nationwide through strategic engagements and regional interfaces. In 2023,
20 comprehensive training sessions trained over 500 individuals, strengthening disaster response capabilities.
Looking to 2024, 19 programs focusing on seasonal contingencies are scheduled, fostering resilience across
Pakistan. In the East Zone, partnerships with five international and nine national universities, alongside four
national and three international think tanks, drive collaborative research efforts. With the establishment of eight
regional NIDMS and three research syndicates, the East Zone leads innovative inquiries into disaster resilience,

furthering knowledge and capabilities.

Best Practices for Disaster Mitigation & Management | 9




KEY FUNCTIONS

Research and Development:
Conduct research on disaster risks, vulnerabilities, and best practices in disaster management.
Training and Capacity Building:

Provide training programs on vatious aspects of disaster preparedness, response, and recovery for government

officials, disaster response personnel, and community members.

Knowledge Management:

Establish and maintain a comprehensive database of disaster-related information and resources.

Advocacy and Awareness Raising:

Raise public awateness about disaster risks and promote community- based disaster preparedness initiatives.
Professional Development Initiatives:

In 2023, NIDM conducted numerous training sessions and workshops nationwide. Over 20 training sessions

equipped over 50,000 individuals with essential disaster management skills.
Collaborations in Disaster Management:

NIDM collaborates with national and international universities to facilitate research exchanges and capacity

building. Strategic engagements with over 400 universities have led to partnerships with 155 institutions.
Research Projects:

NIDM?s research projects focus on critical areas such as glacial lake outburst floods, urban flooding, and air

pollution (SMOG). These projects aim to inform evidence-based policies and strategies for disaster risk reduction.
NIDM’s Transformation:

Responding to the gaps exposed by recent disasters, NIDM is being remodeled to become a more proactive

entity built on three pillars:

1. Know Risks: Develop a comprehensive understanding of potential hazards and their associated risks.
2. Know Early: Enhance eatly  warning systems and forecasting capabilities.

3. Pre-emptive Preparedness: Implement proactive mitigation strategies to minimize disaster impact.
From Training to National Think Tank:

NIDM’s focus is shifting from solely training personnel to acting as a national think tank for all aspects of

disaster management, including:

10 | Best Practices for Disaster Mitigation & Management



Proactive Adaptation and Management Strategies: Formulate evidence-based strategies for disaster adaptation

and management.

Systematic Reviews and Urban Resilience: Conduct regular reviews of DM practices and promote measures to

enhance urban resilience.

DM Training and Retention: Strengthen training programs and ensure the retention of skilled professionals in
the DM field.

Policy Support: Provide policy guidance and support to PDMAs, DDMAs.
Collaboration and Knowledge Sharing:
NIDM promotes collaboration through various initiatives:

National Universities: Engage in research and development with national universities in their respective zones,

addressing both specialized and interdisciplinary aspects of disaster management.

Funding and International Collaboration: Secure funding from donors and facilitate collaboration between

Pakistani and international universities to ensure high-quality research.

Human Resource Database: Create a repository of qualified disaster management professionals to facilitate their

deployment during future disasters.

Regional NIDMs: Establish Regional NIDMs within relevant universities in collaboration with PDMAs, bridging
the gap between research institutions and end-users. These centers will assess user needs and facilitate research

collaboration with national universities.
Establishment of NDMA E- Library:

The project of NDMA E-Library, initiated by NIDM, aims to modernize information dissemination within

NDMA. This digital platform will centralize resources for easy access during emergencies.
Authors/Editors/Reviewers:
NIDM Team

Contact us:
DG-NIDM
cenidm@ndma.gov.pk
Ph: +92 51 9087112
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GLOBAL CONNECTIVITY BEST
PRACTICES FOR DISASTER
MITIGATION AND MANAGEMENT

atural disasters are a global phenomenon that
Ncan strike with devastating consequences,
affecting communities, economies, and ecosystems.
Around the world, countries face a range of natural
hazards, including earthquakes, floods, cyclones, and
droughts, each with its unique set of challenges and
impacts. Pakistan is a disaster-prone country, facing
a range of natural and man-made hazards that pose
significant risks to its population, infrastructure, and

economy.

Pakistan’s diverse geography presents a unique
landscape that is prone to a variety of natural disasters
across its five distinct zones. Pakistan is situated
at the crossroads of various tectonic plates and
characterized by diverse geographical features, natural
disasters pose significant risks to its population and
infrastructure. The country frequently experiences
earthquakes, particulatly in regions such as Kashmir
and Khyber Pakhtunkhwa, with notable events like

TURKMENISTAN

ARABIAN SEA
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the 2005 Kashmir earthquake leaving lasting scars
on communities. Additionally, Pakistan is prone
to devastating floods during the monsoon season,
affecting millions of people and causing widespread

damage to homes, agriculture, and infrastructure. The

Zone 1
High Mountains

Zone 2
Typical Plane Zone

Zone 3
Semi Desert Zone

Zone 4
Desert Zone

ZoneD:
Coastal



coastal areas of Sindh and Balochistan also face the
threat of cyclones and tsunamis. Droughts further
exacerbate challenges, particularly in arid regions
such as Balochistan, leading to water scarcity and
agricultural losses. Despite these challenges, efforts to
improve disaster preparedness, eatly warning systems,
and resilience are crucial for mitigating the impacts
of natural disasters in both Pakistan and around the
wortld. Moteover, factors such as rapid urbanization,
deforestation, and inadequate infrastructure exacerbate
the country’s vulnerability to disasters, underscoring
the urgent need for comprehensive risk reduction and

disaster management strategies.

Through knowledge-sharing initiatives, seminars
and trainings, NDMA aims to build the capacity
of stakeholders at all levels, including government
agencies, responders, and local communities,
to effectively mitigate and respond to disasters.
NDMA is working towards creating a more resilient
and disaster-resilient Pakistan, better equipped to
withstand and recover from natural and man-made
hazards by integrating academic expertise and best
practices. By collaborating with academic institutions,
NDMA can access cutting-edge research, innovative
methodologies, and expert insights to enhance disaster

preparedness, response, and recovery efforts.

Best Practices for Disaster Mitigation & Management | 13
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

(a) Contingency — Heavy Snow Fall

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Plan trips based on weather forecasts and stay
updated with weather advisories.

Conduct door-to-door campaigns to educate
communities on clearing rooftops and pathways
during heavy snow.

Ensure proper ventilation and install carbon
monoxide alarms to prevent CO build-up.
Encourage tourists and residents to carry
emergency kits, snow chains, and winter tires.
Follow inclined rooftop designs and use salts and
shovels to clear roads and sidewalks.

Maintain ~ body temperature to  prevent

hypothermia or frostbite by wearing warm

clothing and consuming high-protein foods.

et ot SPOT s ok

FROSTBITE HYPOTHERMIA

nix aifbr ocru

Signa & Symptoms

Share snow clearing activity updates on municipal
websites (Canada).

Implement district-level centralized heating
systems (China).

Identify and support vulnerable populations
(Sweden).

Establish specialized snow emergency shelters for
vulnerable individuals.

Strategically plant shrubs or trees along roadsides
for faster snowmelt in targeted areas, aiding in ice

buildup prevention.

Best Practices for Disaster Mitigation & Management | 15



Contingency — Heavy Snow Fall High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Area Governance Area Governance

Deploy snow removal crews promptly for primary
and secondary road clearance.

Maintain local government warchouses stocked
with salt spreaders and medical supplies, and
ensure sufficient machinery for snow cleating.
Regulate snow tourism through legislation
and enforcement agencies. Provide timely and
clear public warnings, recommendations, and
precautions for potential hazards.

Make recommendations such as car chains and
transportation advice readily available.

Use snow fences or “living snow fences” (e.g,
rows of trees or other vegetation) to minimize

blowing and drifting snow on critical roadway

sections.

16 | Best Practices for Disaster Mitigation & Management

Utilize apps and automated radio channels for
real-time weather and road condition alerts
(Germany).

Instruct community elders/mobilizers through
social media groups (Switzerland).

Implement centralized heating and ventilation
systems.

Keep emergency kits with essential tools in houses
and vehicles.

Explore domestic-scale interventions such
as snowbots (Holland).

Provide first Aid training to recognize and treat

frostbite and hypothermia.




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Role of Federal Organizations

e Deploy specialized snow clearing machinery/
vehicles for critical road revival in priority areas.

e  Share timely warnings and advisories with relevant
stakeholders.

e Conduct risk assessments to identify problematic
areas and implement mitigation plans.

¢ Collaborate with stakeholders to support recovery
efforts in affected areas.

e Retrofit public buildings to withstand snow loads
and prevent roof collapse.

e Discourage flat roofs in heavy snowfall areas.

\

External wall

Insulation
board

Final render

Contingency — Heavy Snow Fall

International Academia Input

Role of Federal Organizations

e Utilize advanced electronics technology for
efficient application of road clearing materials.

e Promote installation of carbon monoxide
monitors and alarms in homes.

e Ensure critical infrastructure is winter ready and
durable.

e Coordinate with other agencies and stakeholders
to share resources during significant snowfalls.

e Improve building insulation in walls and attics.

e Develop and enforce of building codes for roof

snow loads.

KNEEWALL ATTIC INSULATION &VENTILATION

Best Practices for Disaster Mitigation & Management | 17




Contingency — Heavy Snow Fall High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Offer remote work options during hazardous
conditions.
Establish

collaborate with local authorities for updated

communication  channels and

information.

Identify critical clients needing immediate
attention during heavy snowfall.

Provide tourism guidelines (DOs and DON’Ts)
for activities in heavy snowfall areas.

Ensure availability of services such as snowplows

e Produce suitable winter clothing for heavy for parking lots, salt for icy areas, and basic safety

snowfall areas in the industrial sector. equipment to prevent workplace injuries.

DRESSING FOR COLD WEATHER

CHILLY EXTREME COLD

Warm hat/hood
e

o Face mask

Gloves

Outer layer 3

Kesp out wind, rain ' ]
b ok b
and wet snow

=)
-
N

Outer layer 2-3 layers
—

" 1-2 layers
q e bl

Gloves Outer layer

Keep out wind, rain
and wel snow

Long layers |
1-2 layers
Lt ot BN

Warm shoes N
Boots { ’ Boots

Water proof H J o
= Water proof Water proot
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Heavy Snow Fall

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Conduct risk communication and information
management.

Aid local administration in rescue, evacuation and
relief operations.

Identify at-risk populations vulnerable during
prolonged power outages.

Post warning signs at local parks, county fairs, and

other outdoor venues.

NATIONAGL

-

] o
‘\F@ National Disaster Management Authority @

Identify vulnerable populations like the eldetly,
disabled, and low-income individuals.

Conduct workshops or campaigns on heavy
snowfall risks, including hypothermia, slips, falls,
and carbon monoxide poisoning.

Organize outreach and promote accessible
heating centers for vulnerable populations.
Provide guidance and counselling to disaster
victims during recovery efforts.

Ensure availability of services like snowplows,
salt for icy areas, and safety equipment.

Place safety equipment to prevent workplace
injuries.

Educate school children on hail dangers and

safety precautions.

RAR(EIANIBEHOOL SAFETY

A RANEWORR

w i

i‘r
e
7
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/
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'.lr children™™
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Contingency — Heavy Snow Fall

National Academia Input
Area Academia, Think Tanks

e  Research the impacts of heavy snowfall on health,
social, economic, and environmental aspects.

e Identify hazards related to heavy snowfall through
filed research and share best mitigation practices.

e Develop scenario planning for relevant authorities
based on research insights.

e Engage academia and community volunteers in

affected areas for proactive measures.

20 | Best Practices for Disaster Mitigation & Management

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

International Academia Input
Area Academia, Think Tanks

Facilitate communication and coordination
among stakeholders like policymakers, emergency

responders, NGOs, and communities.

Offer expert advice and recommendations to

communities through mass communication

channels.

e Develop winter contingency policies to advocate
for people and communities.

e Use anti-icing agents before snowfall to prevent

ice formation, simplifying subsequent removal

efforts.




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Local Media and Early Warning Center

e  Utilize electronic and digital media for awareness
campaigns.

e  Hstablish and maintain early warning systems for
timely and accurate snowfall information.

e Report on authorities’ preventive measures; local
cable operators should also share advisories from
DDMAs/PDMA:s.

e Prioritize safety in media coverage over
sensationalism.

e Capture local residents’ experiences through

media reporting.

Contingency — Heavy Snow Fall

International Academia Input

Local Media and Early Warning Center

e  Emphasize safety measures in local media and
early warning center communications.

e Use multimedia formats like photos, videos,
infographics, and maps to make information
engaging and accessible.

e Equip structures like dams, dikes, and storm
surge barriers with sensors and automated control
systems to respond to changing conditions.

e Verify facts and debunk false claims on social
media for factual reporting and reduced panic.

e Adopt a comprehensive approach in MHEWS for

preparedness across scenarios.

Best Practices for Disaster Mitigation & Management | 21




Contingency — Heavy Snow Fall High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Keep search and rescue teams vigilant during
heavy snowfall in remote or challenging terrains.
Law enforcement officers provide crucial Route-
Finding Assistance during these operations.
Collaborate with law enforcement, emergency
services, and other agencies for coordinated
efforts in search and rescue missions.

SAR teams offer vital support to communities,
especially in wilderness or mountainous atreas

where traditional emergency services may face

challenges.

Establish a Communication

Law enforcement agencies collaborate with search
and rescue teams during heavy snowfall incidents.
SAR teams use multiple search methods, such as
avalanche transceiver searches, RECCO detectors,
slalom probing, and avalanche search dogs, to
locate buried victims simultaneously.

If electronic aids or dogs are unavailable or
ineffective, SAR teams conduct systematic slalom
probing or grid searches in avalanche deposit
zones.

SAR teams stay connected and coordinate efforts
using communication devices like radios, cell

phones, and emergency apps.

Communication Protocols and Best Practices for SAR Teams

a Use Clear and Concise
Language

Consider Cultural and = Use Standardized
Limguistic DIfferences 4 Terminology

Use Technology to Practice Effective Listening
Enhance Communication

22 | Best Practices for Disaster Mitigation & Management



High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

(b) Contingency — Rising Temperatures, Abnormal Heat

National Academia Input

Individual & Community Level

e Use ecatly warning systems widely to give
communities advance notice.

e Plant trees and vegetation for shade to lower
temperatures, reduce air conditioning needs,
improve air quality, and protect against UV
radiation.

e Manage heat impacts on employees in
mountainous areas for their safety and well-
being, especially to prevent flooding events due
to abnormal heat.

e  Assist farmers in adapting to climate change by

adjusting crop cycles, diversifying crops, and

implementing water-efficient irrigation practices.

O mare

International Academia Input

Individual & Community Level

e Educate individuals and communities on adapting
to rising temperatures and abnormal heat to build
resilience.

e  Support vulnerable populations during abnormal
heat in mountainous areas with culturally
appropriate information and services, including
language support and community engagement.

e  Stay informed about changing weather patterns,
particulatly sudden thunderstorms.

e Manage mountain water resources effectively and

implement water conservation measures.

e More Tane

This map shows the updated situation of river blockage and lake formation due 1o
landslide at Badswat, District Ghizer on 17 Jul 2018, Analysis indicates that the lake
area on 24 Jun 2023,14 Feb 2024 and14 May 2024 was 0.774 sg.km, 0,40 sg.em and

0.479 sq.km respectively. The lake area has increased from Feb 2024 to May 2024, — kT RiVET

This analysis has been done using Pre-post imagery of Sentinel-2 satellite acquired [ Lake extent
om 24 Jun 2023,14 Feb 2024 and 14 May 2024 respoctively,
This analysis s yet to be validated in the field. e 93 +hm N
| 3
This map is generated at Space Appl Centre for Re: in Emergency and 1:15000 SUPARCO

Disasters (SACHED) on 20 May 2024,
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Contingency — Rising Temperatures, Abnormal Heat High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Area Governance Area Governance

Use carly warning Systems (EWS) to monitor
potentially dangerous glacial lakes, providing catly
warnings to downstream communities
Implement regulations and permit systems to
manage visitor numbers and ensure responsible
use of mountain resources.

Develop and enforce local regulations and
guidelines for construction and development
projects in mountain areas.

Encourage the adoption of climate-smart

agricultural practices.

e Hstablish monitoring systems to track temperature
changes, glacier melting rates, and environmental
indicators for effective response to abnormal heat
events.

e Develop heat action plans and raise awateness
about heat risks among local communities and
tourists in mountain areas.

e Integrate heat mitigation strategies into urban
planning by increasing green spaces, planting
trees, and using reflective materials in buildings to
reduce urban heat islands.

e Recommend  infrastructure  improvements
and implement sustainable water management
practices.

e Promote renewable energy sources like solar and

wind power to reduce reliance on fossil fuels.

Advantages of a visitor management system

- -
A

Increases efficiency Cost-effective Flexibility

Visibility and Accountability

Enhances safety and security

24 | Best Practices for Disaster Mitigation & Management

Losses for the ski tourism industry

Destruction of human settlements, interruption
of transport routes and damage to industry,
loss of life

Reduction of arable land, lower harvests,
rising unemployment,
conflicts over water resources



High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Rising Temperatures, Abnormal Heat

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

¢ Develop national frameworks.

e Implement building codes prioritizing energy-
efficient design, insulation, and passive cooling
techniques to reduce indoor temperatures
and lessen reliance on air conditioning during
heatwaves.

e Enact heat protection laws in mountainous areas
during abnormal heat to safeguard public health
and ensure worker safety.

e Promote sustainable mountain development,
fostering cooperation among countries with
mountainous territories to address climate change,
biodiversity conservation, and achieve Sustainable

Development Goals (SDGs).

Fund research initiatives to mitigate abnormal
heat and melting in hilly areas through programs
and grants addressing extreme heat and climate
change impacts.

Develop climate models for abnormal heat in
mountainous areas, considering factors like
topography, altitude, and climate variability to
understand impacts on mountain ecosystems.
Enact occupational heat standards and legislation
in several states to protect workers, particularly in
industries like agriculture and construction, with

provisions for safety procedures and training;
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Contingency — Rising Temperatures, Abnormal Heat

National Academia Input

Private Sector and Local Industry Role

Transition to renewable energy sources like solar
or wind power to reduce reliance on fossil fuels
and lower greenhouse gas emissions.

Implement energy-efficient technologies and
practices in production and supply chains to
minimize energy consumption.

Partner with local communities and organizations
to launch educational campaigns raising awareness
about heatstroke risks and promoting heat safety
measures.
Integrate  climate change adaptation and
mitigation into corporate social responsibility
(CSR) initiatives, supporting local communities’

resilience efforts and well-being.

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

International Academia Input

Private Sector and Local Industry Role

Optimised
energy
system

Adopt water-saving technologies and practices,
promote water conservation among employees,
and support sustainable water management
initiatives.

Develop and promote building materials with
improved thermal insulation for construction in
hot climates.
Collaborate ~with research institutions or
government agencies to create cost-effective
early warning systems for heatwaves and extreme
weather in mountainous regions.

Invest in green infrastructure projects like rooftop
gardens, urban green spaces, and tree planting

to regulate local temperatures and create cooler

microclimates.

uonesado pue

Checking and
correction
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

NGOs, Humanitarian Resource Enablers

e Work at the grassroots level with vulnerable
communities to enhance their understanding of
risks and promote preparedness measures.

e Maintain stockpiles of essential supplies for quick
availability.

e Support infrastructure improvements and
mobilize volunteers and resources using culturally
sensitive approaches to mitigate disasters.

e Coordinatelogistics and supply chain management

for timely delivery of resources to affected

populations.

Contingency — Rising Temperatures, Abnormal Heat

International Academia Input

NGOs, Humanitarian Resource Enablers

e Hducate and prepare communities for disaster risk
reduction through interactive meetings, audio-
visuals, handbills, competitions, mock drills, and
exercises.

e Maintain close communication and collaboration
with local authorities and disaster management
teams for a coordinated response during abnormal
snow melting,

e Promote sustainable livelihoods by creating small
business opportunities.

e DPrioritize ethical considerations in humanitarian
work, including principles of impartiality,
neutrality, and respect for human dignity. Ensure
relief efforts prioritize the well-being and rights

of affected populations.
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Basis Soieal
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Contingency — Rising Temperatures, Abnormal Heat High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input
Area Academia, Think Tanks

International Academia Input

Area Academia, Think Tanks

Analyze rising temperatures’ effects on glaciers,
snow cover, and water resources to understand
temperature trends and extreme weather events.
Study ecological and socio-economic
consequences of abnormal melting.

Investigate effectiveness and limitations of
various adaptation and mitigation strategies.
Support sustainable land use practices that
enhance carbon sequestration.

Provide training programs for local authorities,
community leaders, and NGOs on climate
change adaptation, heatwave preparedness, and

sustainable resource management.

Mountain-specific _‘9-
nature based solutions L8

Resilientand @
inclusive labour
markets

F-a\

Climate-resilient
mountain
communities

!,

Share research findings through publications,

presentations, and workshops to inform
policymakers, communities, and stakeholders
about challenges and solutions.
Supportlivelihood diversification for communities
affected by climate change.

Advocate for international cooperation and
financial resources for climate action in mountain
regions.

Facilitate knowledge exchange and best practice
sharing  among  academia,  policymakers,
communities, and international organizations
addressing similar challenges in other mountainous

areas.

Resilient mountain
infrastructure

Global warming
limited to 1.5°C

Resilient and prosperous HKH by 2030

. @
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Shock-responsive social
protection systems

Finance flows consistent
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financial landscape

£
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Rising Temperatures, Abnormal Heat

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Offer consistent updates on weather forecasts,
heat advisories, and extreme weather events.
Conduct interviews with scientists, climate
change experts, and local authorities to explain
rising temperatures, their impacts, and adaptation
strategies.

Share personal stories of individuals and
communities affected by heat waves to raise
awareness and promote empathy.

Develop and  broadcast  public  service
announcements in local languages with precise
information on heat safety and emergency

response protocols.
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Disseminate heat advisories through diverse
channels such as local media, SMS alerts, and
community communication networks.

Leverage advanced warnings and forecasts from
organizations like the Japan Meteorological
Agency (JMA) for typhoons, heavy rainfall, and
flooding events, utilizing weather radar, satellite
imagery, and numerical weather prediction
models.

Use culturally sensitive language and visuals that
are easily understood by the target audience in the
specific mountainous region.

Combine satellite and radar data for broader
coverage and mote precise monitoring of water

levels, precipitation, and potential flood risks.

Internet of Floods
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Contingency — Rising Temperatures, Abnormal Heat High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Conduct training programs and establish protocols ~ ®  Incorporate drones for rapid investigation,
for Search & Rescue (SAR) and law enforcement thermal imagery, and situational awareness in
personnel to prepare for hot weather conditions search and rescue operations.

before deployment. e Collaborate with other agencies to ensure a
Develop partnerships  with local authorities, prompt and coordinated response to heat-related
volunteer groups, and specialized teams to emergencies in mountainous regions.

enhance response capacity. e Utlize wvarious communication channels to

Create contingency plans to handle the increase

in heat-related incidents, including resource

prioritization and personnel allocation.

Chemical sensor

Laser scanning
rangefinder
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All-Hazards

disseminate information on safe hiking practices
during hot weather, stressing propet hydration,

sun protection, and advance trip planning;

Al-Media

GPS




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

(c) Contingency — HKH Abnormal Melting, Altered Rivers

National Academia Input

Individual & Community Level

INVOLVEMENT OF LOCAL COMMUNITY

Establish a straightforward warning system within
the community for rapid communication about
abnormal melting or river pattern changes.
Create and practice simple contingency plans
at the community level, including preparedness
measures and coordinated actions for swift and
effective response during unusual river events,
prioritizing community safety.

Advocate for avalanche harvesting and the
development of small artificial glaciers or ice

stupas to address water scarcity challenges.
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P Trigger *7 Action
OF GENDER PERSPECTIVES
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International Academia Input

Individual & Community Level

Set up and manage a local alert network to
promptly notify community members about
abnormal melting and changes in river pattern.
Create and  rchearse  community-specific
contingency plans detailing simple and efficient
actions to be taken during abnormal melting
events. Involve establishing safe evacuation
routes, emergency shelters, and strategies for
managing altered river flows.

Recommend restricting construction in areas
prone to glacial lake outburst floods as a cost-

effective way to mitigate the devastating impact

of such events.

@ Pavian Sirens

A
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Contingency — HKH Abnormal Melting, Altered Rivers High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Area Governance Area Governance

e Implement Develop and implement strategic Create comprehensive plans at the local
plans at the local governance level to construct governance level that consider the risks of
resilient infrastructure capable of withstanding abnormal melting and altered river flows, ensuring
abnormal melting and altered river patterns, coordinated and effective responses.
minimizing the impact on communities. Encourage active participation of  local

e TFoster collaboration among local governance, governance in community awareness programs,
authorities, and relevant agencies to establish emergency planning, and collaborative initiatives
coordinated responses, share information, and with experts and NGOs to tackle challenges
implement effective contingency measures for arising from changing river dynamics.
abnormal melting and altered river flows. Utilize synthetic aperture radar imagery for

e  Enforce zoning regulations and limit development detecting changes in water bodies and lake
in high-risk areas to prevent human settlements formations, and consider remote lake monitoring
and infrastructure from direct exposure to hazards from space as a viable solution.
like Glacial Lake Outburst Floods (GLOFs) in
mountainous regions.

e DPromote the adoption of climate-smart

agricultural practices to enhance resilience to

climate-related challenges.




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — HKH Abnormal Melting, Altered Rivers

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e  Setup community-based alert systems at the local
level to inform residents about abnormal melting
and changes in river patterns.

e Create and practice simple and easy-to-follow
contingency plans within the community for
swift and effective response during unusual river
events.

e Develop comprehensive baseline information on
glaciers across the entire HKH region, including

major basins and sub-basins.

Promote collaboration among countries, global
organizations, and environmental agencies to
exchange data, knowledge, and resources for a
unified global response to abnormal melting and
altered river flows.

Create a standardized global contingency
framework,  spearheaded by international
organizations, to establish protocols and
coordinated responses for countries dealing with
the effects of abnormal melting and altered river
dynamics.

Utilize historical events, geotechnical and
geomorphologic aspects of lakes/dams and their
surroundings, and identification of other physical
variables for field observations to enhance

identification processes.




Contingency — HKH Abnormal Melting, Altered Rivers

National Academia Input

Private Sector and Local Industry Role

¢ Implement water-efficient technologies and adopt
responsible waste management practices locally
to mitigate the impact of abnormal melting.

¢ Collaborate with local communities to develop
and implement emergency plans and support
sustainable initiatives.

e  Contribute to climate change mitigation efforts

by reducing greenhouse gas emissions.

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

International Academia Input

Private Sector and Local Industry Role

e Collaborate with industries globally to exchange
best practices and resources for a coordinated
response to abnormal melting,

e Adhere to global sustainability standards to tackle
abnormal melting challenges at a broader level.

e  Shift

advocate for sustainable practices, and support

towards renewable energy sources,

reforestation initiatives to help reduce greenhouse

gas emissions.
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Local Media and Early Warning Center

e Disseminate specific alerts about abnormal
melting through local media for community
awareness.

e Work closely with local communities to educate
everyone on approptriate responses

during

abnormal melting events.

Education System

Contingency — HKH Abnormal Melting, Altered Rivers

International Academia Input

Local Media and Early Warning Center

e  Sharealertsaboutabnormal meltinginternationally
to facilitate coordinated responses across borders.
e  Utilize local media platforms to raise awareness
globally about abnormal melting and promote

preparedness measures.
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

(d) Contingency — Avalanches, Land / Mudslides, Soil Degradation

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Stay informed with local weather alerts, keep an
emergency kit, and create a family communication
plan.

Check and

learning basic first aid skills.

secure household utilities while
Engage in community preparedness initiatives
and support environmental conservation efforts
to enhance overall resilience against disasters.

Involve local communities in developing and
operating early warning systems customized
to their needs and vulnerabilities. Utilize cost-
effective technologies like community-based
rain gauges and mobile phone alerts for timely

warnings and community response facilitation.

Debris avalanche

Earthflow

Enhance disaster preparedness by staying

informed via local government alerts and
community-based communication networks.
Maintain personal emergency kits with essentials
like water, food, and first aid supplies, customized
to region-specific risks such as ecarthquakes and
tsunamis.

Participate in neighborhood watch groups and
community emergency response teams to foster
collective preparedness and coordination during
disasters.

Contribute to local environmental conservation

efforts to mitigate climate-related disasters and

strengthen community resilience against various

types of disasters.

Block slide

Debris Mow
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Area Governance

¢ Identify high-risk areas susceptible to avalanches,
landslides, and soil issues.

e Utlize 2D and 3D Geophysical Imaging for
enhanced risk assessment.

¢ Implement effective warning systems to promptly
alert communities.

e Reinforce infrastructure such as buildings and
roads to withstand potential disasters.

e Implement measures to protect land and
vegetation, reducing soil-related hazards and
enhancing natural safety.

e Provide education and assistance to communities

in emergency planning and preparedness.
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Contingency — Avalanches, Land / Mudslides, Soil Degradation

International Academia Input

Area Governance

e Promote international collaboration to share
information and build skills for dealing with
avalanches, land/mudslides, and soil problems.

e  Utilize advanced instrumentation like
inclinometers, piezometers, and ground-based
radar for real-time monitoring of ground
conditions and water levels.

e Sectup a global system to warn people eatly about
these disasters and facilitate effective responses.

e Standardize emergency response protocols to
ensure uniformity in disaster management.

e  Develop cross-border planning strategies to
address risks in areas susceptible to disasters that
may impact multiple countries.

e Provide training and assistance to resource-

limited countries, enabling them to enhance their

preparedness and response capabilities.
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Contingency — Avalanches, Land / Mudslides, Soil Degradation High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Conduct comprehensive risk assessments and
continuous monitoring to identify vulnerable
areas.

Integrate landslide risk considerations into land-
use planning processes and enforce zoning
regulations to restrict development in hazard-
prone areas. Require comprehensive geotechnical
assessments for construction projects in landslide-
prone regions.

Develop and maintain early warning systems for
timely alerts to at-risk communities.

Invest in infrastructure resilience measures to
minimize damage from natural disasters.

Engage with local communities through education
and empowerment programs.

Implement  sustainable land  management

practices to prevent soil degradation and reduce

risks.
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Implement advanced monitoring systems for
eatly detection of avalanches, landslides, and soil
degradation.

Implement measures to stabilize slopes and
reduce erosion, such as planting vegetation,
constructing retaining walls, installing erosion
control structures, and adopting sustainable land
management practices.

Conduct extensive public awareness campaigns to
educate citizens about risks and safety measures.

Retrofit critical infrastructure and incorporate
disaster-resistant design standards.

Ensure seamless coordination between federal
organizations, local authorities, and stakeholders.
Invest in research and development for innovative

mitigation strategies and technologies.




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

NGOs, Humanitarian Resource Enablers

e Conduct community-based risk assessments to
identify vulnerable areas and populations prone
to avalanches, landslides, and soil degradation.

e Provide training and capacity-building initiatives
forlocal communities on emergency preparedness,
evacuation procedures, and first aid skills.

e Support sustainable land management projects
and environmental conservation efforts to
mitigate soil erosion and reduce the risk of natural
disasters.

e Collaborate with government agencies, local
stakeholders, and other NGOs to coordinate
disaster response efforts and ensure effective

assistance to affected communities.
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Contingency — Avalanches, Land / Mudslides, Soil Degradation

International Academia Input

NGOs, Humanitarian Resource Enablers

e Help communities identify areas at risk and
prepare for avalanches, landslides, and soil
problems.

e Set up systems to warn people eatly and teach
them how to stay safe.

e Work with locals to protect the land and prevent
soil problems.

e  Give support to strengthen buildings and barriers
in places where disasters might happen.

e Teach people how to protect their environment

and reduce the chance of disasters.
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Contingency — Avalanches, Land / Mudslides, Soil Degradation High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Research causes of avalanches, landslides, and soil
degradation in Pakistan.

Improve ecarly warning systems and disaster
monitoring,

Collaborate on risk reduction strategies with
government and communities.

Educate public on safety measures through
campaigns and workshops.

Promote interdisciplinary  collaboration  for

effective solutions.
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Research causes of avalanches, landslides, and soil
degradation.

Innovate early detection technologies for natural
hazards.

Guide government and communities on risk
assessment and mitigation.

Encourage community and volunteer involvement
in disaster preparedness.

Promote collaboration and knowledge-sharing
among academia, think tanks, and stakeholders to
develop holistic approaches for integrated disaster

management.




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Local Media and Early Warning Center

e Disseminate timely and accurate information
about potential avalanches, landslides, and soil
degradation through vatious media channels to
raise awareness among the public.

e Collaborate  closely  with  meteorological
departments and geological agencies.

e  Establish community-based reporting systems to

encourage citizens to report suspicious activities.

Contingency — Avalanches, Land / Mudslides, Soil Degradation

International Academia Input

Local Media and Early Warning Center

—

Organize regular drills and training sessions
in partnership with local authorities to ensure
communities are well-prepared to respond
effectively to avalanches, landslides, and soil
degradation emergencies.

Organize practice sessions with local authorities
to help communities get ready.

Conduct public education campaigns to educate

communities.

Real-time Monitoring
of Multihazards
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Contingency — Avalanches, Land / Mudslides, Soil Degradation

National Academia Input

Search & Rescue, Law Enforcement

e Conduct regular training exercises to enhance
search and rescue skills specific to avalanches,
landslides, and soil degradation scenarios.

¢ Collaborate closely with local communities.

e Conduct regular training exercises.

e [Hstablish specialized teams equipped with
necessary gear and vehicles for rapid response to

natural disasters in remote or inaccessible areas.

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

International Academia Input

Search & Rescue, Law Enforcement

e Establish specialized search and rescue teams
trained specifically for avalanches, landslides, and
soil degradation emergencies.

e Deploy advanced technology such as drones,
satellite imagery, and GPS tracking to enhance
search and rescue operations in challenging
terrain.

e Implement efficient coordination mechanisms

among various stakeholders.
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

(e) Contingency — Glacial Lake Outburst Flow (GLOF)

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Establish and maintain simple community-based
eatly warning systems.

Stay updated with official information regarding
GLOF risks.

Document and share traditional risk mitigation
knowledge, experiences, and cultural practices.
Involve community leaders, schools, religious
institutions, and local organizations in spreading
information, increasing ~ awareness, and
encouraging participation in risk reduction efforts.
Engage youth through educational programs to
raise awareness about GLOFs.

Stock essential supplies and develop a family
emergency plan. Stay informed during and after

the event.

Utilize bioengineering techniques such as planting
trees and creating vegetation barriers.

Prepare a well-stocked emergency kit including
non-perishable food, water, first-aid supplies,
medications, sanitation items, flashlight, warm
clothing, and important documents.

Advocate for sustainable land use practices to
mitigate risks.

After a GLOF event, communities can aid in
search and rescue efforts using local knowledge
to guide emergency responders.

Implement culturally sensitive approaches in
disaster response.

Pay attention to early warnings and adhere to

evacuation plans.
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Contingency — Glacial Lake Outburst Flow (GLOF) High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Area Governance Area Governance

Enforce and enhance regulations for construction
and development in high-risk disaster zones.
Install early warning systems and glacier cameras,
using advanced modeling for real-time data and
accurate GLOF prediction.

Implement community-based approaches for
GLOF risk mitigation, focusing on community
engagement and awareness.

Invest in infrastructure projects like flood
protection walls, diversion channels, and debris

flow barriers to safeguard communities.
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Advocate  for ecosystem-based adaptation

strategies like afforestation and sustainable land
management to decrease GLOF risks.

Construct protective barriers such as dams,
dykes, and deflection walls to control or redirect
GLOF surges, but with careful consideration of
environmental and social impacts.

Support initiatives like avalanche harvesting and
artificial glaciers for water scarcity solutions.
Collaborate with other nations to shatre
knowledge, resources, and best practices for
improved preparedness and response to GLOF

events.
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Role of Federal Organizations

e Establish legislation and policy frameworks to
guide GLOF risk management.

e Tacilitate collaboration among government
agencies, NGOs, research institutions, and
communities to address GLOF challenges.

e Collaborate with neighboring countries, such
as Nepal, India, and Bhutan, on transboundary
GLOF risk management initiatives, data sharing,
joint monitoring efforts, and emergency response
coordination to address shared risks effectively.

e Support scientific research, data collection,
and innovation initiatives aimed at improving
understanding of GLOF dynamics, developing
new technologies for early warning systems,
and implementing innovative solutions for risk
reduction and disaster management.

e Trainand equip first responders with the necessary
skills and resources to conduct seatch and rescue

operations during floods.

Contingency — Glacial Lake Outburst Flow (GLOF)

International Academia Input

Role of Federal Organizations

e Create and enforce policies for GLOF risk
reduction, disaster management, and climate
adaptation.

e Execute infrastructure projects to mitigate GLOF
impacts.

e Share knowledge, resources, and best practices
for effective risk management.

e Establish all-weather shelters with basic necessities

for affected communities.

Breach
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Contingency — Glacial Lake Outburst Flow (GLOF)

National Academia Input

Private Sector and Local Industry Role

e Create partnerships for risk management and
continuity planning, emphasizing collaboration
with the public sector and joint contingency plans.

e  Execute initiatives by governments to fund and
facilitate private sector involvement in disaster
management, leveraging digital technologies and
financial services.

e Share expertise between companies, governments,
and research institutions to enhance early warning
systems using sensor technology, data analytics,
and communication systems.

e Hstablish collaborative frameworks for developing
and deploying advanced and affordable early

warning systems.

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

International Academia Input

Private Sector and Local Industry Role

e Create opportunities for early engagement with
the private sector to enhance preparedness,
emphasizing the benefits of timely involvement
for efficient response and resource utilization.

e  Execute strategies to promote strong partnerships
with the private sector before crises occur, as
recommended by experts (Hanna, Stroman,
Warden).

e Shate resources and support from the public
sector to leverage private-sector strengths in areas
crucial for preparedness, such as health systems
components and logistics.

e  Establish collaborative frameworks that recognize
and utilize the core capacities of the private sector

in disaster preparedness and response efforts.

Risk analysis and
knowledge

Response

capability

Early warning
system

Risk monitoring and
warning services

Risk discrimination
and communication
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Glacial Lake Outburst Flow (GLOF)

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Create and distribute educational materials like
brochures, posters, and videos in local languages
to raise awareness about GLOFs and safety
measures.

Execute support for community-based initiatives
aimed at GLOF risk reduction and preparedness.
Share advocacy efforts for infrastructure
development to enhance resilience and response

capabilities in GLOF-prone areas.

e Promote gender equality and inclusion through
initiatives and programs.

e Advocate for policy engagement and development
to address GLOF challenges.

e [Hstablish strategies for building resilient
communities in GLOF-prone areas.

e Support research and development efforts

focused on GLOF risk reduction and mitigation.
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Contingency — Glacial Lake Outburst Flow (GLOF) High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Document, review, and promote traditional
knowledge for enhancing infrastructure resilience,
especially in rural housing.

Advocate for policy changes at local, national,
and international levels to address GLOFs, raising
awareness in the process.

Conduct research to develop practical solutions
and inform policy decisions related to GLOF risk
reduction.

Collaborate on training programs for stakeholders
and policymakers to improve preparedness and

response strategies.

Develop and deliver educational programs and
courses about GLOFs for students, policymakers,
and the public.

Publish research findings, organize conferences,
workshops, and engage in knowledge exchange
with various stakeholders.

Collaborate across academic disciplines like
engineering, geology, geography, and social
sciences for a comprehensive approach to
understanding GLOPFs.

Combine academic expertise with the policy-
oriented focus of think tanks to address GLOF

challenges effectively.




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Glacial Lake Outburst Flow (GLOF)

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Raise awareness through local media about
GLOFs and their impacts.

Hold authorities accountable for implementing
effective early warning systems (EWS).

Facilitate communication between stakeholders to
ensure timely and accurate information sharing.
Use multiple monitoring methods in the EWS for
comprehensive coverage and reliability.
Incorporate  real-time  sensor data and
meteorological information for precise and timely
warnings.

Involve local communities in evacuation
procedures through drills and awareness

campaigns.

Ensure media outlets prioritize accuracy and
verified information, avoiding sensationalism.
Emphasize facts and expert opinions from
credible sources like scientists and emergency
management officials.

Maintain and test EWS infrastructure and
communication  channels  regulartly  for
functionality.

Evaluate and update the EWS based on past
events and technological advancements.
Communicate warnings in local languages for

broader community understanding;
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Contingency — Glacial Lake Outburst Flow (GLOF)

National Academia Input

Search & Rescue, Law Enforcement

SAR teams should have specialized training in
flood rescue techniques, including swift water
rescue, confined space rescue, and first aid.

Close collaboration s crucial with other emergency
response teams, including law enforcement,
medical personnel, and volunteers.

Communicate cleatly and effectively with the
public, providing updates on the situation and
instructions for evacuation and safety.

Interact with communities and provide support
to ensure their needs are met.

Collaborate effectively with other emergency

response teams, including SAR, medical

personnel, and volunteers.

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

International Academia Input

Search & Rescue, Law Enforcement

e Utilize appropriate equipment for flood rescue
operations, such as personal flotation devices,
ropes, boats, and advanced communication
devices.

e Always prioritize the safety of SAR personnel
while conducting rescue operations.

e Uphold human rights and ensure fair and
respectful treatment of individuals affected by the
disaster.

e Document the event, including damage
assessment and evidence collection, for potential
investigations and future disaster preparedness

planning;




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

(f) Contingency — Ecosystem Imbalance, Degradation of Forests

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Indigenous fire management

Communities harvest resources like firewood and
non-timber forest products (NTFPs) selectively
and sustainably, ensuring long-term availability.
Communities designate specific areas as sacred
groves or community forests, protecting them
from deforestation and promoting biodiversity.
Communities utilize sustainable resoutrces like
bamboo and other forest products to create
handicrafts, generating income and promoting

cultural heritage.

Communities work with government agencies and
NGOs to develop joint management plans for
forests, ensuring their voice is heard in decision-
making,

Communities establish nurseries to propagate
native tree species and participate in reforestation
efforts to restore degraded areas.

Communities develop ecotourism businesses that
generate income while promoting sustainable
practices and protecting the environment.
Communities shate best practices and learn from
each other’s experiences in managing their natural

resources.




Contingency — Ecosystem Imbalance, Degradation of Forests

National Academia Input

Area Governance

e Land Use Planning and Zoning
e  Participatory Risk Assessments
e Empowering Local Institutions

e Joint Development of Management Plans

International Academia Input

Area Governance

e Aligning ILocal Policies with National and
International Agreement

e  Exploring Innovative Financing Mechanisms

e Investing in Green Infrastructure

e Developing and Enforcing Clear Regulations

National Academia Input

Role of Federal Organizations

e Developing national strategies and action plans

e Integrating GLOFs and forest loss into national
disaster risk reduction frameworks

e Conducting national-level risk assessments

e Tacilitating access to technology

e Investing in research and development

Management

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

Biodiversity and Ecosystem Services
Local institutions & networks engaged in

Milestone i
up-scaling integrated management of
biodiversity
2012-2016 2017-2022
Empowerment & ==
Mobilization of 7o\
Local Institutions E;

& Networks

International Academia Input

Role of Federal Organizations

e Providing funding for local initiatives

e  Providing technical assistance

e Engaging in international agreements

e  Supporting regional initiatives

e Darticipation in the International Centre for

Integrated Mountain Development (ICIMOD)




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Ecosystem Imbalance, Degradation of Forests

National Academia Input

L for Censervation of Nahwa

Private Sector and Local Industry Role N I SSU ES BH' EF

FEBRUARY 201

DEFORESTATION AND FOREST DEGRADATION

Tommeis worldwice.

e Invest in green and resilient infrastructure

e JInvest in sustainable forestry practices within

their own Concessions hrestanc the i_ﬂlln'll of many speaiss. and reduoes the sl
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e Provide fair compensation for ecosystem service. o T bmed el m,,,{"-,; ety kil

International Academia Input

Private Sector and Local Industry Role

e Collect timber and other resources from certified
sustainable forests

¢  Companies with expertise in relevant technologies
can partner with governments and NGOs to
develop and maintain early warning systems for
GLOFs. This can help save lives and minimize

. Why is this important?
property damage in case of an event. ooy

e Invest in community-based conservation

initiatives [Pl

ILICH (Igirsi e For Crmansiion of Py — 781 i Bliswrrosy, £ 00 Dlarl. Saftrmpmns - Yol 441 77930 1000 - Fam =41 T2 F35 0002

Promoting Private Sector
Investments in Sustainable
Forestry

Expert Workshop on Financial and
Institutional Innovation for Reducing
the Risks of Private Sector Investments
in Sustainable Forestry
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Contingency — Ecosystem Imbalance, Degradation of Forests High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Disregard rumors, misinformation, and other e Effective starting point in DRR education is
false information, which may create confusion in awareness Campaigns. These campaigns inform
the effectiveness of relief operations. the public about the types of disasters they might
Regular drills and simulations allow communities encounter, the potential consequences, and the
to practice their emergency response plans. actions they should take to stay safe.

Build swift and effective responses during actual e  Fundamental hubs for DRR education. By

emergencies.

integrating DRR into the curriculum, students

not only gain knowledge but also become
agents of change within their families and wider
communities. School programs can include
topics like disaster preparedness, first aid, and
environmental conservation, fostering a culture

of resilience from an early age.

EMERGENCY DRILL

Emergency Drill Checklist

Coordination of

Communication

Channels Emergency Teams

Participation

Emergency

Meeting Places Equipment

Y
Y
Y

Flow of Traffic

Comprehension
of Alerts

Emergency Lighting
and Signage

%)
Y
Y
Y
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Ecosystem Imbalance, Degradation of Forests

National Academia Input International Academia Input
Area Academia, Think Tanks Area Academia, Think Tanks

e Where to Look for Information from Pakistani
Universities and Research Institutes

e look for articles about research projects or
collaborations between academia and government
agencies related to mountain environments or
GLOFs in Pakistan.

e Helps in Participatory Forest management

e Data-driven policy recommendations

e Organizing workshops, conferences, and other
platforms for dialogue and knowledge sharing
among researchers, policymakers, practitioners,

and local communities.

Explore and test innovative technologies and
approach for monitoring, early warning, and
promoting  sustainable forest ~management
practices in mountain regions.

Present research findings and recommendations
to policymakers, government agencies, and other
stakeholders to inform policy development and
decision-making,

Translate complex scientific data and findings
into clear, easily understandable language for
policymakers, communities, and the broader
public.

This intergovernmental organization conducts
research on various aspects of mountain
development, including GLOFs and forest

degradation.
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Contingency — Ecosystem Imbalance, Degradation of Forests

National Academia Input

Local Media and Early Warning Center

Design EWS to address multiple hazards, not just
one, as they sometime occur simultaneously or
consecutively.

Combine data from satellites and radar allows for
wider coverage and more accurate monitoring
of water levels, precipitation, and potential flood
risks. This information is crucial for issuing timely
and precise flood warnings.

Use

preparedness for various scenarios like single-

comprehensive  approach to ensure
threat warnings addressing earthquakes, floods,

typhoons, droughts, and other natural disasters.

@ESCAP

= el rhe Paitir

ek amcl Samelal 4 el axloem e ALah

+) IAEA

Insematianal Atemic Ensrgy Apency

Food and Agriculture Organization
of the United Nations

@ UNITED NATIONS
Office for Outer Space Affairs

WORLD
METEOROLOGICAL
ORCANIZATION

Organization —
Nl
Y, World Food
= £ Programme k
wfporﬂ '.'

@ WORLD BANKGROUP ™.

@L

o St Sy ol sresry

@REWS
; (it
: -@‘s
S

it
United Natlons Instiuste
tor Training and Research

56 | Best Practices for Disaster Mitigation & Management

World Health IN MH EWS

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

International Academia Input

Local Media and Early Warning Center

e Combining data from various sources like rain

gauges, river levels, weather forecasts, and ground

sensors provides a comprehensive understanding
of flood risk.

e  Structures are equipped with sensors, monitoring
systems, and automated control mechanisms to
respond to changing water levels and weather

conditions.

International
Science Council

TR Sy H INTERNATIONAL

FERQERATION

=~ JRC

EUROPEAN COMMISSION
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Search & Rescue, Law Enforcement

e DParticipate in drills and simulations to ensure
coordinated and efficient response team.

e  Maintain communication networks

e Train SAR personnel

° Locate and rescue survivors

International Academia Input

Search & Rescue, Law Enforcement

Contingency — Ecosystem Imbalance, Degradation of Forests

Respond to environmental emergencies

Search and rescue training for specific ecosystem
Collect data and collaborate with environmental
agencies

Enforce environmental laws and regulations
Monitor and patrol protected areas

Encourage the development and adoption of

sustainable certification programs and supply

chain procedures for forest products.
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(g) Contingency — Wild Fire

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Promote information initiatives tailored to local
contexts, enhancing credibility and relevance.
Cultivate a culture of cooperation and inclusivity
within Joint Forest Management Committees
(JFMCs) to support adjacent forest communities.
Increase awareness of forest fire laws and
legislation.

Promote open communication among neighbors
to address concerns and improve understanding
of fire risks.

Emphasize the importance of social interactions
in fostering a sense of community attachment.
Enhance the Integrated Forest Fire Management
(IFFM) concept through increased community

participation.

£

e Promote interactive communication is crucial
during fires, especially for the individuals who are
most impacted.

e  Raise awareness about the immediate and indirect
effects of forest fires on communities.

e Raise awareness of communities’ role and
responsibilities in forest fire management.

e Actively participate in forest fire prevention and
suppression actions.

e  Mandatory evacuation plans can help limit the
number of people affected by wildfires in areas
where they are more likely to occur.

e The forest Fire Prevention Training Module
should be replicated in Pakistan as introduced by

Indonesia.
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Wild Fire

National Academia Input International Academia Input

Area Governance Area Governance

UM A of s o Pt B D9

SYNERGIES AND
COOPERATION

Use the collected data through the daily reporting e  Governments should invest in fire suppression
system (DSRs) to conduct a thorough study and and efforts to avert wildfires, such as cutting fuel
detect trends in forest fires, such as frequency, loads and re-establishing natural fire cycles in
severity, causes, and affected areas. ecosystems.

Conduct detailed assessments to determine which ~ ®  Implement the proven practices and tools such as
plant species are prone to igniting fires. Remove fire monitoring watch towers and early detection,
these plants from high-risk regions to lessen the fire danger rating, and asset vulnerability
likelihood of wildfires. management through buffer zones and the
Increase enforcement methods to ensure adoption of codes.

compliance with the restricion on forbidden e Encourage to support the formation and
activities and products in forest fire zones. strengthening of Fire Protection Associations as
Implement the Fire Incidents Rapid Response a crucial instrument for wildfire management and
Team (FIRRT) approach, which can reduce the risk reduction.

damaging effects of forest fires. e Attempt to lessen the risk wildfires cause to

VRIS e o VORI b Pk s | 0 T

3

people and structutes, is one important wildfire

initiative in Canada.

SUSTAINABILITY

Circularity H“l

P

Social sustalnability

Source of funding

Integrating multiple
land management goals

&
Participation and

good governance i*ﬁ“}@

£

Short supply chain

i f i Biodiversity conservation
B 8 S7# and fire ecology restoration

b

Impact assessment

ADAPTIVE
MANAGEMENT

Lesson learnt approach

KNOWLEDGE EXCHANGE
AND TRANSFER
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Contingency — Wild Fire High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Support sustainable forest management practices
that strike a balance between economic,
environmental, and social goals.

The government should confirm its commitment
to increasing the tree-to-person ratio in Pakistan.
Adopt performance-based designs, fire risk
education, and self-protection measures which
are necessary guidelines to mitigate the damaging
effects of forest fire.

Guarantee the provision of qualified staff in fire
safety and protection to all Pakistani forested
areas.

Implement all the plans and strategies related to

fire on time, which can be highly effective.

60| Best Practices for Disast

Use drones to track fire activity, computer models
to forecast fire behavior, and satellite data to
identify flames.

Establish and maintain fuel management zones
around communities, infrastructure, and high-risk
wildfire areas.

Adopt Wildfire Prevention Action Plan which
includes feedback from a range of stakeholders
and lessons learnt.

The government should endorse the construction
of complete standards for emergency shelters,
guaranteeing that they are properly outfitted with

basic facilities.

Control roam

J




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Wild Fire

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Insurance companies should promote fire safety
guidelines.
Advanced technology for eatly detection and

monitoring of forest fires can be developed and

used by private enterprises.

Businesses in sectors including construction,

agriculture, and forestry can implement
sustainable supply chain strategies to reduce the
likelihood of forest fires.

Private sector should invest in the environmental

consetrvation initiatives.

Promote usage of forest wildfire detection
systems.

Contribute to the fight against fuel through
brush removal, forest thinning, and vegetation
management techniques in the sectors like
logging, agriculture, and land development

Local enterprises should supply trained

individuals, machinery, and equipment to aid in

the fight against fires during wildfire events.
g g

\!
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Contingency — Wild Fire

National Academia Input

NGOs, Humanitarian Resource Enablers

e
-

Create framework, like “Pakistan Wildfire

Framework,” to combine Al techniques with

existing forest fire management procedures.

Encourage practices of forestation and
sustainable management that increase carbon
sequestration while mitigating the consequences
of climate change. For example, Programmatic
Approach on Forest Management in South Asia

(PROFOR).

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

International Academia Input

NGOs, Humanitarian Resource Enablers

Apply of science-based methods for wildfire
control and mitigation.

Collaborate with local, state, and international
organizations to add value in forest fire risk

management cycle.




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Wild Fire

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Provide firefighters with critical situational
knowledge even in unexpected locations.

The likelihood of fire-related tragedies in urban
environments can be significantly decreased by
addressing fire threats at their source.

Engage in genuine communication with
indigenous people to better understand their

viewpoints and needs.

Provide data-driven insights to support future
urban planning initiatives and provide better
infrastructure for emergency response teams.
Advocate in policies for risk minimization and
intersectoral cooperation are part of regional fire
management strategies. For example, significant
expenditures on firefighting and fire threat
predictions.

Penalties should be applied to individuals who

intentionally or negligently cause fires.




Contingency — Wild Fire

National Academia Input

Local Media and Early Warning Center

Forest Fire Management Teams (FFMTs) must
be in charge of making sure that all applicable
evacuation, communication, and fire safety
procedures are carried out.

Building control regulations must be followed, and
buildings must be made accessible to firefighters
by allowing room for their mobility throughout
construction.

Create defensible spaces between the building and
the vegetation or any wild area that surrounds it.

Advanced fire detection systems must be used in

high-risk regions.

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

International Academia Input

Local Media and Early Warning Center

e The skidding lanes should be installed in higher-
risk places.

e Incorporate pre-established fire control lines,
buffer zones (which reduce the amount, kind,
and density of vegetation), and other safety
precautions.

e  Prescribed burning should be used to control
vegetation, restore ecological balance, and serve
as a teaching and training,

e In order to prevent forest fires, frontier
technologies are being used to create detailed

geospatial maps.

Forest Fire Management System

Fire Load Management
Subsystem

Fire Suppression Subsystem

* Fuel management

* Fire prevention

* Fire occurrence prediction
* Detection

* Knowledge and Training

* Resource acquisition and
strategic deployment

* Resource mobilization

* Initial attack

* Large fire management

Costsand
Impacts

Objectives

Forest Management System

* Timber harvesting and
landowner behavior under
firerisk

* Ecosystem management
* Landuse planning, mgmt
* Road Planning
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) ngency — Wild Fire

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Provide timely responses to fire situations by
efficient dispatch and deployment of Rescue 1122
fire crews.

Deception and outright theft of forest products
should be considered as forestry transaction
crimes.

Use participatory approach in conservation of
biodiversity and representative ecosystems which
requires a involving all stakeholders.

Efforts should be made to evaluate the state of
the forests, watersheds, and rangelands.

Local governments must work with water and
power companies to build stronger systems to
prevent the loss of electricity, heat and running

water over longer periods of time.

Deterrenceisakey componentof law enforcement

strategy, with the goal of discouraging potential

offenders from committing crimes by increasing

the perceived danger of arrest and punishment.
Good Neighbor Authority (GNA) allows State
foresters to help understaffed Federal agencies
design forest restoration treatments.

Wood from western forests can be used and
recycled in countless ways while restoring forests
to a sustainable condition and reducing wildfire
hazard.

Conduct country’s health awareness campaigns
and safety precautions for the upcoming forest

fire season.
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(h) Contingency — Earthquake

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Individuals and communities from earthquake
prone areas of Pakistan can adopt practices such
as constructing earthquake-resistant buildings and
developing family emergency plans that include
evacuation routes and communication protocols.
Develop and implement educational programs in
schools and communities to make citizens aware
of earthquake hazards and preparedness actions.
Establish a line of responsibility and measures
to assess the safety of buildings following
earthquakes, and decide on evacuation, repair and
re-occupancy procedures.

Pakistan should enact legislation requiring public
schools to establish emergency preparedness

systems, including disaster plans and preparedness

training for both staff and students.

e Identify critical infrastructure elements most
susceptible to earthquake damage, like buildings,
bridges, power lines, water pipelines, and
communication networks.

e Team SAFE-T is grassroots, education-based
effort in California to improve school safety and
family readiness by making preparedness activities
an integral part of the school year.

e Regular building inspection operations are
conducted in Japan to avoid the catastrophic
impacts of an earthquake.

e [Hstablish emergency preparedness —systems,
encompassing disaster plans, and preparedness

training for both staff and students.




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Earthquake

National Academia Input International Academia Input

Area Governance Area Governance

Enforce earthquake resistant construction codes
and retrofitting protocols for vulnerable buildings,
especially critical infrastructure like hospitals,
schools, and public buildings in the earthquake
prone areas of Pakistan.

Develop detailed vulnerability maps that pinpoint
critical infrastructure elements most susceptible

to earthquake damage, considering factors like

soil type, track alignment, and bridge design.

Employed seismic retrofitting techniques for
existing infrastructure buildings due to its
extensive history of earthquakes.

Retrofitting of existingbuildings and infrastructure
to improve their seismic resilience. This includes
strengthening building structures, reinforcing
foundations, and installing seismic isolation and
damping systems to reduce the impact of ground

shaking during earthquakes.
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Contingency — Earthquake High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Collaborate with provincial and local authorities
particularly with the earthquake prone areas
to develop and implement comprehensive

earthquake risk management plans, incorporating

hazard assessments, building codes, and

emergency response protocols.

Ensure the availability of safe and accessible

Establish robust seismic monitoring networks,
conducting vulnerability assessments of critical
infrastructure, and coordinating inter agency
exercises and drills to test response capabilities.

Develop rapid response mechanisms to deploy
social workers and volunteers to affected areas

immediately after an earthquake.

shelters for displaced populations, providing
essential services like food, watet, sanitation, and

healthcare.

EARTHQUAKE PREPAREDNESS GUIDE
What to do before. during and sfter an earthguale
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Private Sector and Local Industry Role

e  Produce earthquake resistant building materials
that are specifically designed to withstand seismic

forces.

Things to Consider While Building
Earthquake-Proof Custom Home

Lack of proper inspection
Increased moisture

= Anchoring is not praperly done
* Weaken foundation

Cripple walls

« Unreinforced masonry walls
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Contingency — Earthquake

International Academia Input

Private Sector and Local Industry Role

e Globally private sector and local industry provide
reinforced concrete, steel reinforcement bars, and

masonry blocks that meet building codes and

standards for seismic construction.

TRrETRTPERT R I
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Contingency — Earthquake

National Academia Input

NGOs, Humanitarian Resource Enablers

e Outline area wise procedures for search and

rescue operations, medical aid distribution,
damage assessment and resource allocation.

e Outline seismic zone wise procedures for search
and rescue operations, medical aid distribution,
damage assessment, resource allocation, and
communication protocols in the aftermath of an
earthquake.

e Create casy-to-understand content in local

languages, such as brochures, posters, and videos,

to convey crucial information about earthquake

preparedness.
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International Academia Input

NGOs, Humanitarian Resource Enablers

e Work with local communities and authorities to
identify areas most vulnerable to earthquakes
consider factors like housing quality, infrastructure
access, and population density.

e Development of a clear and practical plan
setting out roles, responsibilities and processes
for carrying out initial damage assessment
immediately following a major earthquake, and
communicate the plan to all who will have a role
in damage assessment.

e Use visual aids such as illustrations, diagrams, and
infographics to supplement written content and
enhance understanding, mainly for individuals
with low literacy level.

e Buildtrustand partnerships withlocal communities
through participatory risk assessments, awareness

campaigns, and capacity-building workshops.

-

@ Hydraulic

Gyro-sphere

@ Symmetrical <

Construction

e Shape Memory

Alloys

\_

EARTHQUAKE PROOFING
FOR HIGH RISES

Rocking @

Core-wall

Cross-bracing \ E >

Shock @

Absorbers

70 | Best Practices for Disaster Mitigation & Management



High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Earthquake

National Academia Input
Area Academia, Think Tanks

International Academia Input

Area Academia, Think Tanks

Conduct comprehensive seismic hazard mapping
including active fault zones, and regions with
high seismic risk and assess potential impacts on
infrastructure, communities, and ecosystems.
Train and equip researchers, disaster management
personnel, and University students with the
necessary skills and knowledge to effectively
manage earthquake risks.

Include lessons in science, geography and social
studies, to teach about earthquake science, risk
assessment, disaster management, and community

resilience.

Conduct comprehensive seismic hazard mapping
to identify areas prone to earthquakes, including
active fault zones, subduction zones, and regions
with high seismic activity. These maps are regularly
updated based on the latest scientific research and
data.

Academic institutions should conduct extensive
research to analyze past earthquakes, monitor
current seismic activity, and develop predictive
models.

Conduct earthquake awareness training programs
to educate students about the risks associated
with earthquakes and preparing them to respond

effectively in case of an earthquake.




Contingency — Earthquake High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

e Establishment of a robust network of unities e Develop a seismic monitoring and early warning

seismic sensors strategically placed across the system like J-Alert which aims to provide rapid

country to detect seismic waves and trigger timely and accurate alerts to individuals, communities,

alerts to at risk communities and authorities and organizations across Japan in the event of
e Development and dissemination of earthquake an carthquake, allowing for timely response and

awareness campaigns in regional languages for mitigation efforts.

maximum reach and effectiveness. e lLaunch comprehensive public awareness

campaigns to educate citizens about earthquake
safety, preparedness measures, and early warning

systems.

Sensors Earthquake
Alert Center

72 | Best Practices for Disaster Mitigation & Management



High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Search & Rescue, Law Enforcement

e Assigning responsibility for maintaining a business
continuation planning program and establishing
accountability for success.

e Implement earthquake resistant design standards
for new construction projects, incorporating
features like seismic isolation bearings, ductile
materials, and redundant communication
channels.

e Develop comprehensive disaster plans for schools

involving various stakeholders

Contingency — Earthquake

International Academia Input

Search & Rescue, Law Enforcement

e Assess the earthquake-resistance performance of
houses across three levels, these indices serve as
key metrics for evaluating the structural integrity
and resilience of buildings against seismic events.

e Enhance building standards and promoting
seismic resilience in communities prone to
earthquakes.

e Build building codes which includes, ground
motion activity, collapse prevention and structural
damage, secondary effect (tsunamis, landslides,
etc.) and socio-economic impact to the community

e School awateness materials should be provided to

all citizens.
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

(i) Contingency — Epidemics, Vector

Borne Diseases

National Academia Input

Individual & Community Level

Key interventions like Insecticides-Treated
Nets (ITNs), Indoor Residual Spraying (IRS),
Larval Source Management (LSM), and Fogging
operations are vital for vector control, preventing
disease spread, and reducing health and economic
impacts.

Establish  district health committees with
empowered community engagement and conduct
community-friendly ~ awareness ~ campaigns
to ensure greater accountability to affected

communities.

International Academia Input

Individual & Community Level

Incorporate biocontrol agents like parasites,
entomopathogens, predators, and patasitoids into
breeding areas for effective vector management.

Engage local communities through forums,
educational campaigns, and health literacy
initiatives to enhance understanding of epidemics,
transmission pathways, preventive measures, and

early symptom reporting significance.
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Epidemics, Vector Borne Diseases

National Academia Input

Area Governance

e District and provincial governments should
ensure 100% vaccination coverage among target
groups.

e  District Administrations must guarantee regular

cleaning and maintenance of water supply lines.

International Academia Input

Area Governance

e  Embrace the Integrated Approach for Sustainable
Management of Vector-Borne Diseases (VBDs)
to develop a comprehensive strategy integrating
various interventions with other disease control
measures in Pakistan.

e Ensure regular disinfection of public spaces

including hospitals, labs, dispensaries, public

transport, and stations.

- e,
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Contingency — Epidemics, Vector Borne Diseases

National Academia Input

Role of Federal Organizations

Malaria Control Programs (MCPs) with structured
vector control components are operational at
national and provincial levels in Pakistan.

The Directorate of Malaria Control (DoMC) in
Pakistan actively manages vector-borne diseases
(VBDs) through the formulation of national
policies, strategies, guidelines, and surveillance

tools.

S c—
igation & Managemen

High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

International Academia Input

Role of Federal Organizations

e Enhance regional monitoring  networks,
share epidemiological data, and coordinate
response efforts for transboundary epidemics
affecting semi-desert zones in collaboration
with neighboring countries and international
organizations.

e Coordination across ministries of sectors,
including healthcare, agriculture, academia, and
transportation, trade and industry to implement
integrated epidemic response plans and to ensure

disinfection through UV radiations and sanitizing

sprays.




High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Private Sector and Local Industry Role

e Need for adaptable funding mechanisms to
support malaria and VBDs response efforts across
various technical actors engaged in humanitarian
emergencies, including local non-governmental

organizations and private sector entities.

Contingency — Epidemics, Vector Borne Diseases

International Academia Input

Private Sector and Local Industry Role

e Consider adopting multidisciplinary training
approaches for health professionals in Pakistan,
while extending training to various health worker

categories.

O

MENT CF ParisTay

Training of Master Trainers
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Contingency — Epidemics, Vector Borne Diseases

National Academia Input

NGOs, Humanitarian Resource Enablers

e Collaborate with NGOs and INGOS for
emergency relief efforts in Pakistan.

e Implement flexible funding mechanisms to
support malaria and vector-borne disease response

efforts during humanitarian emergencies.

International Academia Input

NGOs, Humanitarian Resource Enablers

e Assist in building and enhancing healthcare
infrastructure, such as clinics, laboratoties,
and treatment centers, to enhance healthcare
accessibility for communities residing in semi-arid
regions.

e Collaborate with local health authorities to
establish robust disease surveillance systems,
facilitating ecarly detection and response to
epidemics and vector-borne diseases through data

analysis and information exchange.
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Epidemics, Vector Borne Diseases

National Academia Input International Academia Input
Area Academia, Think Tanks Area Academia, Think Tanks

Close collaboration among medical doctors, e Utilize modern technology to improve vector

veterinarians, and public health officials is vital for intervention monitoring, such as mobile

developing predictive disease models, enabling applications for tracking the distribution of
efficient resource allocation in control programs. Insecticide-Treated Nets (ITNs), enhancing

efficiency and reducing direct personnel contact.
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Contingency — Epidemics, Vector Borne Diseases High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K)

National Academia Input

Local Media and Early Warning Center

e Create flyers to inform the public about the fb"" g’ O.Fg' d | !P

disease and ways to prevent its spread. S o ¥ T

e Create a group of skilled master trainers to tackle
crises and epidemics. w L L f g sl U &
== Ll UL ST =

International Academia Input _
= si‘xi l:;_.ii- .p’k q,lﬂ L,J:.' L (3 [fgff

. . o 0o
Local Media and Early Warning Center er? > ] ;
(] o s B K s e yd Yol v T,I.:'i.l

e  Utilize Early Warning Systems (EWS) to guide the T a0 P ¢
5 20 S UFL A G U s

development of effective vector control programs, @ - UE 5 e ke b
including analyzing pathogen spread, monitoring
[+] l:ﬁ-:'_,;.:.;-:‘::u;f"gn

spatial distribution, forecasting infections, and
5(— UL GV R Sl
I o pe », f 83

disseminating warnings for prompt response.
e  Hstablishment of quarantine and medical facilities L uin v & e gie
supervised by trained medical care givers and | o ool Al £ us

doctors.
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High Mountain Zone (Gilgit Baltistan, Upper KPK, Northern AJ&K) Contingency — Epidemics, Vector Borne Diseases

National Academia Input

Search & Rescue, Law Enforcement D E ?ﬁﬂ G U E

. KNOW THE FACTS
e Involve of leaders, volunteers, and community- AND ACT NDW

based organizations (CBOs) facilitated improved

ownership and sustainability of all dengue

. L Understand
pfeventlon activities. dangua ix u-n:mru.m throngh thae hite of

AR imfectud Aadsd monghits. Dengas

e  EHstablishment of Hospital-Based sentinel sites. P T A

r!llunkd oupy mnd bo ﬁllt

International Academia Input

Search & Rescue, Law Enforcement

e Implement school closures, social distancing

measures, patient isolation, and quarantine as Destroy , - Prevent

) . dangus mosguits brssding sitas T mssquitase from breeding by
precautionary actions. EY Aty ety o s S o, B
dizsarded cupa and botiles thel tanky wnd buckets. Thass

e Treatment with antiviral and antibiotic S Bre ’”.."Zli"f:’:,‘?.?.“,:'

medications and implementation of infection @ég ;.)
{1

control measures.

Limit
physical

contact with

others.

Avoid shaking hands,
hugging, etc., especially
with those who are sick.
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Typical Plains Zones (Punjab, KPK)

(a) Contingency — Urban Flooding

National Academia Input

Individual & Community Level

e Contribute by responsible disposal of and
reducing plastic waste, avoiding the disposal of
corrosive substances and oils into drains, installing
rainwater harvesting systems, and using permeable
surfaces for groundwater replenishment.

e Collaborate efforts to clear drainage systems,
implement early warning systems.

e Enhance local greenery in public spaces and
patks by planting more trees and grass, promoting
natural water absorption and minimizing surface
runoff.

e Collaborate with local authorities to address
drainage issues, report problems, and participate

in urban planning discussions.

4 )

RAINWATER HARVESTING

Clothes washing

Garden
warering

Toilet flushing

International Academia Input

Individual & Community Level

Establish green infrastructure and permeable
surfaces in houses to absorb and filter rainwater.
Nature-Based Solutions (NBS) play a crucial role
in green infrastructure, rainwater harvesting, and
sustainable drainage systems.

Conduct flood preparedness workshops for early

evacuation, emergency response, and construction

of raised platforms for temporary shelter during
floods.

SPONGE CITIES

CHINA'S PUSH FOR GREEN (NOT
GRAY) INFRASTRUGTURE

30 Chinese cities will each
receive 400-600 million RMB to
pilot green roofs, constructed
wetlands, increased tree cover,
and permeable pavements to
capture, slow downand

filter storm water.

Senire | mren Sirinar | DT Col Hooke

J




Contingency — Urban Flooding Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

Area Governance Area Governance

e Upgrade drainage systems, ensuring regular e Integrate green spaces and sustainable drainage
maintenance, clearing blockages, projects aiming systems in urban planning,
to enhance stormwater underground storage and @  Build clevated buildings and advanced water
management. management infrastructure.

e Include critical infrastructure, like water treatment ~ ®  Adopt comprehensive flood management plan,

plants, groundwater aquifers recharging, flood- as underground drainage tunnels, and improved
resistant bridges and roads in the development water retention areas.
plan. e Create new green spaces and renovate existing
e [Hstablish carly warning systems for alert before areas to enhance water retention and prevent
heavy rainfall. flooding,
e Promote reforestation which stabilizes soil and ®  Promote water-sensitive urban design to integrate
reduces runoff. stormwater management with urban planning
e Encourage and invests in climate-adaptive and based on local conditions and challenges.

resilient infrastructure.
e Ensure development funds for the heads of flood

resilience initiatives.

5% surface
run off

95% water

Infittration

through jelnts




Typical Plains Zones (Punjab, KPK) Contingency — Urban Flooding

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Collaborate with local authorities to implement
flood mitigation strategies and raise awareness on
how to mitigate urban flooding.

Develop flood forecasting models, monitors river
flows, and coordinates flood control efforts which
requires improved coordination with concerned
provincial and local offices.

Propose, design and implement flood protection
infrastructure, like construction of embankments,
levees, and stormwater storage and drainage

systems in urban areas to prevent flooding during

Provide floodplain management and hazard
mitigation programs and guidelines for sustainable
development and flood risk reduction.

Monitor flood control measures, including
the construction of reservoirs, river channel
improvements, and early warning systems.

Invest in large-scale water infrastructure projects
which aim to transfer water from flood-prone

regions to arid areas.

heavy rainfall.
Rainfall Rainfall
observation forecasting
ceee-._Shoursghead =
L
_ Test-bed
y verification

Rainfall radars ﬂﬁhnml office KICT flash flood

imiinm [-—"-]

forecasting system

[ — ]

Rainfall Rainfall Flah flood Flash flood
observation forecasting forecasting warmning
~3hours ahead 1~3hours ahead




Contingency — Urban Flooding

National Academia Input

Private Sector and Local Industry Role

® Develop flood monitoring apps which provide
real-time data, allowing them to take timely
precautions.

® Support in coordination with state agencies to
affected populations during flood emergencies
relief.

® Integrate flood resilience into their designs by
clevating factory floors, installing flood barriers.

®  Design easy-to-build shelters for displaced people.

® Adopt eco-friendly practices, like use permeable
pavements, rainwater harvesting systems, and

green infrastructure and awareness campaigns.

N i\\

gt

.-'h'h-‘-
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Typical Plains Zones (Punjab, KPK)

International Academia Input

Private Sector and Local Industry Role

e Establish flood prediction system that utilizes
real-time data, weather forecasts, and historical
information to predict flooding events.

e Promote initiatives which involves naturalizing
riverbanks, creating floodplains, and removing
concrete structures to allow rivers to flow more
freely and reduce the risk of flooding.

e Initiate the use of weather radar and sensors to
monitor rainfall intensity.

e Assists emergency services to the effected
communities in preparing for and responding to

flooding events.

Cencrete Pavers

Parmeable Joint Material
Open-graded

Underdrain
(a8 required)

Dptional Geotextile
Under Subbase

Uneempacted Subgrade Soil

Levees and the National
Flood Insurance Program

-Improving Policies and Practices



Typical Plains Zones (Punjab, KPK) Contingency — Urban Flooding

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Engage in flood relief and prevention by
sensitizing communities for the cleaning
stormwater drains and improving infrastructure.

Encourage environment protection and promote
afforestation to stabilize soil and prevent flash
floods.

Improve the effectiveness of early warning
systems.

Conduct Disaster risk reduction campaigns and

community awareness about flood risks and

Construct raised plinths for flood-prone homes
and focus on community resilience through flood-
resistant construction, water harvesting, urban
flooding with emergency shelter and resilience
programs.

Promote community engagement and sustainable
practices, in addressing urban flooding challenges.
Implements sustainable water management
projects like rain gardens, and develop bioretention

systems for stormwater management.

emergency procedures. ¢ Emphasize early warning systems and
community-based adaptation and flood-resistant

infrastructure.

CELEBRATING  MUNICIPAL
THE COMPLETION | GERVICES
OFTHE PROGRAM

USAID-SUPPORTED | kipusse PAKHTUNKHWA

The living area elevated
above by a minimum of

0.6m (2 ft.) above Kerala
2018 flood level

The area can be used as a
parking space, play area,
cattle shed, etc.

Proper anchoring of
foundation to prevent
flood water distorting the
stilts
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Contingency — Urban Flooding Typical Plains Zones (Punjab, KPK)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Collaborate and coordinate through a government
body, with academia, reseatch institutions, and
think tanks to address urban flooding

Enforce resilient urban planning and ensure
provision of meteorological data crucial for
academia’s research on rainfall patterns and flood
prediction models, contributing to evidence-based

decision-making in urban flood management.

Introduce flood management innovations and
focus on risk assessment including infrastructure
solutions.

Develop targeted policies and support systems
by analyzing the social and economic impacts of
flooding on communities.

Advocate for effective flood management policies
at the local, regional, and national levels.
Advocate for nature-based solutions like green

infrastructure for flood control.

URBAN URBAN DISASTER RISK
GOVERNANCE MANAGEMENT
URBAN
RESILIENCE
RESILIENT URBAN PLANNING
INFRASTRUCTURE AND AND ENVIRONMENT
BASIC SERVICES

URBAN ECONOMY
AND SOCIETY
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Typical Plains Zones (Punjab, KPK) Contingency — Urban Flooding

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Address urban flooding by disseminating real-
time updates on weather conditions, flood risks,
and precautionary measutes.

Advocate local media platforms for better urban
planning, infrastructure improvements, and flood
risk reduction.

NDMA and PMD should provide weather
forecasts working collectively to disseminate eatly
warnings through various channels.

Authorities should produce documentaries to

raise public awareness.

Collaborate with authorities to promote flood
warning system and educates residents on
monsoon preparedness.

Issue an alert for heavy rainfall and monitors
various weather events, including floods.

Media outlets should keep the public informed
about weather conditions and flood risks which

will enhance community resilience and response

to urban flooding;

Utilizes advanced technologies for flood
forecasting, and develop a comprehensive flood

warning system.
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Contingency — Urban Flooding Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Contribute to public safety by disseminating
flood-related information, participating in relief
operations, patrolling vulnerable areas and
conducting rescue operations.

Collaborate ~ with  local  authorities and
organizations, law enforcement ensures a
coordinated and prompt response to flood
threats.

Contribute by deploying personnel and assets for
flood relief.

Provincial Disaster Management Authorities,
community volunteer groups, and international
humanitarian ~ organizations collaborate  to
conduct search and rescue operations during
flood incidents, emphasizing a comprehensive

and coordinated response.

il

l:‘h 90| B'é's.t’*'@ﬁ@ﬁce-s for Disaster Mitigation &

g L Y

-
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Deploys specialized teams for water rescues and
local fire departments.

Utilizes the National Disaster Response Force
(NDRF).

Prioritize finding people trapped in flooded
homes, vehicles, or stranded on rooftops.

Train manpower in water rescue techniques to
safely evacuate people from floodwaters. This
may involve using life rafts, throw lines, or wading
through floodwaters.

Maintain order and control crowds, especially

during evacuations.




Typical Plains Zones (Punjab, KPK)

(b) Contingency — Rising Temperature

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Take initiatives like tree plantation campaigns,
advocate for green urban spaces, adopting cool
roof technologies and promoting awareness on
heat-related health practice.

Establish community cooling centers and
encourage energy-efficient practices.

Encourage water conservation efforts and
collaboration with local authorities for sustainable

urban planning and climate-resilientinfrastructure.

Take initiative like urban greening projects, cool
roof programs, heat-resilient infrastructure, and
community-led climate action.

Promote cool roof installations, while others,
including Singapore and the UAE, invest in heat-
resilient infrastructure.

Promote community-driven efforts like the
establishment of cooling centers during
heatwaves, water conservation projects, and

education programs on climate resilience.

14, 1 emperature Change in Pakistan

Relative to average of 1961-1990 [°C]
0.50

T
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Contingency — Rising Temperature Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

Area Governance Area Governance

Adopt measures and sustainable development
practices, including afforestation through the
Green Pakistan Program.

Follow the Urban planning guidelines which
prioritize green spaces and sustainable building
practices to counteract the urban heat island
effect.

Promote clean and renewable energy, commitment
to Sustainable Development Goals.

Emphasize climate-resilient agriculture policies
like heat-tolerant crops and sustainable farming,
These initiatives  collectively — demonstrate
Pakistan’s commitment to addressing climate

challenges at the governance level.

Contor for
f_ﬁ’: g::urch )
A Securty
CRSS Research % Sturies
Jarr-#.pril 2023 PRI —

CLIMATE-INDUCED

SECURITY THREATS TO
PAKISTAN
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Promote commitments under the Paris
Agreement set emission reduction targets and
promote renewable energy adoption like green
building standards in countries like Singapore and
the UAE focus on energy-efficient construction.
Implement climate adaptation plans like in
the Netherlands and Bangladesh include
infrastructure improvements and measures to
combat heatwaves.

Initiate Sustainable transportation like in the
Netherlands and Denmark prioritize cycling and
public transit.

Follow International climate finance mechanisms,
such as the Green Climate Fund which support
developing nations in  enhancing  climate
adaptation and mitigating temperature-related

impacts.



Typical Plains Zones (Punjab, KPK) Contingency — Rising Temperature

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Play pivotal roles in overcoming rising
temperatures by coordinating disaster response
among various federal department like Pakistan
Meteorological Department (PMD) and National
Disaster Management Authority.

Regulate emissions and implement policies to
combat rising temperatures, showcasing the
diverse global efforts of federal organizations in
climate resilience.

Focus on afforestation, heat-tolerant crops,

and water management to address heat-related

challenges.

N NDMA Summer
™~ Hazards Contingency
Plan 2024

Adopt initiatives like Federal organizations play
a crucial role in mitigating rising temperatures
by implementing climate change adaptation
initiatives and policies.

Involve in addressing the impacts of climate
change to limit future damages and associated
costs.  Moreover,  mainstreaming  climate
considerations into programs and policies,
identifying  vulnerabilities, and developing
adaptation plans.

Strengthen  the institutional —mechanisms,
providing training programs, and incorporating

environmental justice and equity principles into

their policies.

Armid Forces

(e

NGO's Govl. Depariments




Contingency — Rising Temperature Typical Plains Zones (Punjab, KPK)

National Academia Input —s

1-\_-\

o (G G
distribution

® Contribute to climate change mitigation Change

by adopting sound business models for @E‘ — =
4+

Private Sector and Local Industry Role

environmental — protection, reducing  costs, x
@B’twﬂwﬂ‘ High lamperalu_@

. Agriculture

and increasing efficiency through improved
environmental performance.

® Involve in financing low-catbon and climate- : TNy
resilient development, as well as investing in i' ' l“

renewable energy and sustainable practices, for

vital for achieving climate goals

International Academia Input

Private Sector and Local Industry Role

e Promote access to green technologies for climate
resilience.

e Adopt sustainable practices, reduce emissions,

and invest in clean technologies where local e R
industries can significantly contribute to reducing oy Usmiabicliecl w
- My{:m = Saolar
greenhouse gas emissions and promoting climate it Ui e
Syitems Machimos

resilience.

e Play role in adapting operations and business
models to climate change which not only ensures
survival but also presents opportunities for
companies to become more resilient.

e Tap into new markets, and offer adaptation

products and services.
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Typical Plains Zones (Punjab, KPK) Contingency — Rising Temperature

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Play a significant role in rising temperature
mitigation by supporting climate resilience
initiatives, providing resources, and facilitating
adaptation actions.

Contribute to strengthening climate resilience
through various enablers such as nature-based
solutions (NBS) and forecast-based financing,
Protect, manage and restore natural capital to
enhance ecosystem services, addressing social,
environmental, and economic challenges.
Anticipate disasters being pioneering forecast-
based financing, limit their impact, and reduce

human suffering and losses.

Collaborate with development support providers
to harmonize approaches, facilitate information
exchange, and avoid duplicated efforts in climate
resilience initiatives

Work on enhancing local capacities, supporting
investment in climate-smart urban development
planning, and incorporating environmental justice
and equity principles into their policies to address

climate-related challenges effectively.

What Causes the Sea Level to Change?

Tarrestrial water siorage
extraction of groundwatar,
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seapags Into aquitars

Subsidancs in rivar
della regions.
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Surlace and desp ocean
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Exchange of watar
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glaciers and wecaps
with ocean walar
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Contingency — Rising Temperature Typical Plains Zones (Punjab, KPK)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Play a crucial role in rising temperature mitigation
by generating knowledge, conducting reseatch,
and providing policy recommendations to
address climate change challenges effectively.
Academia, particularly universities, serves as key
players in climate change research, knowledge
dissemination, and innovation in sustainable
practices.

Contribute to climate change mitigation through
initiatives like reducing greenhouse gas emissions,
investing in renewable energy, and promoting
climate-friendly actions among students and

communities.

=« Air pollutant capture

= Bicdiversity and pollinator
support

= Building energy efficiency

= Carbon sequestration

* Stormwater management

= Temperature regulation

= Air pollutant capture

+ Biodiversity and pollinator
support

= Building energy efficiency

= Carbon sequestration

« Temperature regulation
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Provide valuable insights, analysis, and policy
recommendations to policymakers and the public
on climate change mitigation strategies. They
offer a platform for experts to engage in research,
analysis, and advocacy related to climate change
adaptation and resilience building;

Contribute to shaping public discourse,
influencing policy decisions, and promoting
innovative solutions to address the impacts of
rising temperatures. By bridging the gap between
academia and policymakers, think tanks play a
critical role in translating scientific research into

actionable policies and strategies.

~

= Air pollutant capture

- Biodiversity and pollinator
support

= Carbon sequestration

= Stormwater management

Temperature regulation

5

Air pollutant capture

» Biodiversity and pollinator
support

+ Carbon sequestration

« Stormwater management

- Temperature regulation




Typical Plains Zones (Punjab, KPK) Contingency — Rising Temperature

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Play a vital role in communicating heat warnings,
risk factors, and recommended responses to the
public, especially vulnerable groups like older
adults, children, and outdoor workers.

Provide educational content, heat wave alerts, and
health information, local media help ensure that
individuals are informed and prepared to cope

with extreme heat conditions effectively.

e Issue heat alerts and coordinate response efforts
during heat waves.

e Play a critical role in forecasting and monitoring
extreme heat events, providing timely warnings to
the public, and collaborating with local authorities
to implement heat response plans.

e  Work closely with meteorological services,
emergency management agencies, and public
health officials, early warning centers contribute
to reducing the impacts of extreme heat on

communities and infrastructure.

academic
freedom

careers

community

diversity,

equality, _
inclusion Service to

society

reliable,
trusted
science
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Typical Plains Zones (Punjab, KPK)

(c) Contingency — Smog, Fog, Air Pollution

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

e Contribute by adopting eco-friendly transport, ® Promotes sustainable transportation by adopting

practicing responsible waste management, and renewable energy.
using clean energy sources. e Showecase sustainable practices, relying heavily on
e DPromote in otganizing tree plantation drives, renewable energy.

advocating for green building practices, and ® Utilize advanced air quality monitoring, and
monitoring local air quality. supports stringent environmental policies.

e Otganize  public  awareness  campaigns, ® Focuses on waste reduction and recycling.

community-led initiatives for emission reduction.
e Actively participate in environmental advocacy
contributes to a collective effort in overcoming

air pollution challenges.
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Typical Plains Zones (Punjab, KPK) Contingency — Smog, Fog, Air Pollution

National Academia Input International Academia Input

Area Governance Area Governance

Enforce stringent emission standards, promote
urban forestry, improve public transport like
Peshawat’s BRT system, implement waste
management policies, raise awateness, manage
traffic and collaborate with industries for cleaner
practices.

Improve air quality through technological
advancement to address harmful air pollutants
originating from industrial waste.

Introduce ‘Smog Alerts’ in certain regions and
demonstrates an emergency response to high

pollution levels.

Shift from coal to nuclear energy and the transition
to electric transportation are aimed at reducing air
pollution.

Generate cleaner electricity and promoting
electric vehicles.

Implement an odd-even traffic scheme like Oslo
promotes electric vehicles.

Emphasizes green building standards like Tokyo,
invests in a Bus Rapid Transit system (Mexico
City), and concentrates on urban greening

initiatives (Sydney).

Hotspot
identification

Annual trend
of PM,
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Contingency — Smog, Fog, Air Pollution

National Academia Input

Role of Federal Organizations

Set and enforce stricter regulations to limit air
pollution and greenhouse gas emissions from
industries, power plants, and vehicles.

Offer incentives and funding for research and
development of renewable energy sources like
solar and wind power.

Trackand reporton greenhouse gas concentrations
to assess the effectiveness of mitigation strategies.
Take Initiatives like the Green Pakistan Program
and efforts by institutions like the National
(NARC)

Pakistan Council of Research in Water Resources

Agricultural Research Center and
(PCRWR) focus on afforestation, heat-tolerant

crops, and water management to address heat-

Typical Plains Zones (Punjab, KPK)

International Academia Input

Role of Federal Organizations

Enforce standards and promote alternative fuels
options e.g. US. EPA (Environmental Protection
Agency)

Address air pollution through emission standards,
cleaner technologies like China’s Ministry of

Environmental Protection.
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Typical Plains Zones (Punjab, KPK) Contingency — Smog, Fog, Air Pollution

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Combat air pollution by adopting cleaner
technologies, such as advanced dyeing methods
in textiles and optimizing processes in steel
production. Renewables, like solar panels in
cement manufacturing, contribute to cleaner
energy.

Focus on reducing emissions from transportation,
and innovations in fuel-efficient cars and

catalytic converters demonstrate the industry’s

Combat air pollution through initiatives
such as Google’s investment in renewable
energy, Unilever’s emission reduction targets,
Tesla’s production of electric vehicles, Nestlé
commitment to sustainable packaging etc.

Adopt advancements like in sensor technologies
and analytics enable businesses to measure and
manage their air pollution footprint effectively,

giving them a competitive edge in accelerating

commitment to air pollution mitigation like the solutions and reducing pollution levels.

SmartWay Program.
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Contingency — Smog, Fog, Air Pollution Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Take initiatives like the Clean Green Pakistan
campaign, led by the Ministry of Climate Change
and supported by various NGOs, focus on tree
plantation and community engagement. WWF
Pakistan’s.

that

emissions, improving environmental performance,

Support initiatives focus on reducing
and fostering green growth to combat air pollution
and its adverse effects on public health and the

environment

Collaborate with NGOs and research institutions
to improve air quality. Friends of the Earth
operates globally through regional chapters,
influencing policies and mobilizing communities
for environmental protection.

Improve environmental quality and reduce air
pollution levels.

Engage communities in various activities such
as environmental campaigns, cooperation with
international NGOs, establishing relations with
enterprises and governments.

Collaborate with media organizations and engage
in transnational cooperation to address cross-

border pollution issues.

AIR QUALITY MANAGEMENT CYCLE

Establish
Goals

Undertake
On-going
Evaluation
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Typical Plains Zones (Punjab, KPK) Contingency — Smog, Fog, Air Pollution

National Academia Input International Academia Input
Area Academia, Think Tanks Area Academia, Think Tanks

e Engages with academia, conducting policy e Engage in interdisciplinary research to inform

research and advocating for sustainable urban sustainable development policies.

development. e TFocus on analyzing environmental policies,
¢  Collaborate with research institutions, providing evaluating the effectiveness of mitigation

crucial meteorological data for informed decision- measures, and proposing innovative solutions to

making on air quality and pollution mitigation address air pollution issues

strategies.
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Contingency — Smog, Fog, Air Pollution

National Academia Input

Local Media and Early Warning Center

¢  Conduct awareness campaigns through television,
radio, and online platforms, disseminating
information on the causes and consequences of
air pollution.

e Provide real-time air quality updates, share
forecasts, and broadcast public service

announcements.

International Academia Input

Local Media and Early Warning Center

e Deliver air quality alerts through local media to

keep residents informed.

Air Pollution

Awareness Campaign

Stay with us using
#ClimateAction
#KickAgainstAirPollution
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@climateSmartNigeria
@GlowlnitiativeForEconomicEmpowerment

Typical Plains Zones (Punjab, KPK)

Communicate to the public through local media
based on forecasts from Early Warning Centers
like Delhi’s Graded Response Action Plan.

Raise public awareness about the causes and
consequences of rising temperatures through
informative reporting, interviews with experts,
and public service announcements.

Showcase local initiatives and success stories
related to climate change mitigation and
adaptation. This can inspire others and encourage
community action.

Conduct risk assessments to identify areas
vulnerable to the impacts of rising temperatures,

such as heat stress or flooding;

Inhaling polluted air
takes away 2-3 years
of typical human life.

It has effects such as
burning eyes,

itchy throat, breathing
problems and

even death.

Supported by

y @m <> access



Typical Plains Zones (Punjab, KPK) Contingency — Smog, Fog, Air Pollution

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Manage traffic, enforce emission control e  Enforce strict traffic management measures by
measures, and regulate industrial activities to curb law enforcement reduce vehicle emissions e.g;; in
pollution. Mexico City.

Monitor cases of illegal waste burning and e Respond to wildfires, coordinating with law
construction activities which can help in enforcement to minimize their impact on air
prevention of harmful emissions. quality like California’s Search & Rescue teams.
Contribute by responding swiftly to industrial e Respond to industrial accidents to contain
incidents and natural disasters, minimizing their pollutants.

environmental impact. e Highlight the vital role of Search & Rescue and

Law Enforcement in mitigating air pollution

globally.




Typical Plains Zones (Punjab, KPK)

(d) Contingency — Cold Wave Punjab, KPK & Upper Sindh

National Academia Input

Individual & Community Level

e  Use of mittens instead of gloves.

e Insulate your home to reduce heat loss and keep
the interior temperature reasonable and properly
insulate your doots, windows, and walls.

e Exposed pipes should be insulated to avoid
freezing and dangerous explosions. Heat tape
or pipe insulation wraps are excellent protective
measures in low-temperature regions such as
crawl spaces, attics, and basements.

e Prepare emergency supplies for a power outage
or other disruption in services during extremely
cold weather, stock up on necessities including
food, water, medicines, flashlights, batteries, and

blankets.

International Academia Input

Individual & Community Level

e Prioritize cold-prone regions expanding air
conditioning penetration and healthcare spending;

e Dress warmly to efficiently preserve body heat,
wear layered clothing;

e It is recommended to prioritize safety to avoid
carbon monoxide poisoning and fire threats.

e Check on vulnerable people and make sure that
elderly neighbors, family members, and people
with disabilities or medical conditions are safe
and well during cold waves by conducting routine

checks on them.
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Ways to Insulate your Home
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Typical Plains Zones (Punjab, KPK) Contingency — Cold Wave Punjab, KPK & Upper Sindh

National Academia Input International Academia Input

Area Governance Area Governance

Emphasize the needs of those who are homeless
or have limited income. In order to propetly
address the various needs of all residents, shelter
services must be inclusive and equitable.
Monitor, review, and adaptation of the plan
are requited to handle developing difficulties
while also improving preparedness and reaction
processes.

Raise awareness about available resources and
fostering community engagement are important
components of protecting vulnerable groups

during cold waves.

Prioritize  implementing  utility  assistance
programs to help low-income households meet
heating costs.

Policymakers, health officials, and communities
should consider investing in infrastructure and
healthcare resources to help them withstand
extreme cold weather events.

Replace incandescent light bulbs with energy-
efficient compact lights to save energy to avoid

power outage.




Contingency — Cold Wave Punjab, KPK & Upper Sindh Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Track weather patterns and send out timely alerts
about approaching cold waves, governments
should invest in meteorological services and eatly
warning systems.

Inform the public about the dangers of cold
waves and to encourage preventative actions like
clothing warmly, keeping inside during extremely

cold temperatures.

Recommend those locations prone to cold waves
to use strategy in their winter readiness and
resilience measures.

Improve cold wave prediction models, strengthen
infrastructure resilience, and create novel
solutions to lessen the effects of extreme cold
weather occurrences, governments fund research

and development projects.

{NCMC) (1999)
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Typical Plains Zones (Punjab, KPK) Contingency — Cold Wave Punjab, KPK & Upper Sindh

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Collaborate with social service organizations to ®  Modernize shelters with insulation materials and

ensure vulnerable individuals receive necessary incorporating features like solar heating panels
care and support during cold waves. can significantly improve thermal comfort during
Invest in infrastructure projects that improve cold snaps.

heating systems, insulation, and energy efficiency e  Develop innovative technological solutions for
in buildings to help communities withstand cold cold wave mitigation, such as energy-efficient
waves more effectively. heating systems, weather monitoring tools, and

carly warning systems to alert communities about

impending cold waves.
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Contingency — Cold Wave Punjab, KPK & Upper Sindh

National Academia Input

NGOs, Humanitarian Resource Enablers

e Introduce efficient heating options like LPG
stoves or solar-powered heaters which can provide
warmth while minimizing fuel consumption

e Tacilitate the integration of sustainable energy
solutions into  humanitarian  coordination
mechanisms,

e Enabling cross-sectoral collaboration and
advocate for improved action on energy in

displacement settings.

International Academia Input

NGOs, Humanitarian Resource Enablers

e Implement stricter building codes and standards
that promote energy efficiency and thermal
insulation in new constructions.

e Lcad responses to cold waves by providing shelter,
food, water, and safety to displaced populations

improving resilience to cold spells.

_\_‘
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Typical Plains Zones (Punjab, KPK)
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Typical Plains Zones (Punjab, KPK) Contingency — Cold Wave Punjab, KPK & Upper Sindh

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Try to avoid being outside as much as possible,
especially when it’s extremely cold outside, to
reduce your exposure to wind chill and low
temperatures.

Proceed with caution when traveling during cold

Keep livestock and pets safe from the cold, bring
them inside or make sure they have enough food,
drink, and shelter.

Maintain Indoor temperature during cold waves,

make sure your home is warm enough to provide

waves. comfort and safety.
e DPlay a crucial role in building the capacity of

stakeholders, including government agencies,

NGOs, and communities, to effectively respond

to cold waves.
e Offer

knowledge-sharing  platforms  to

training programs, workshops, and
enhance

awareness and preparedness at various levels.

Safety Measures to Prevent
Winter Health Hazards
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Contingency — Cold Wave Punjab, KPK & Upper Sindh Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

e Provide real-time updates, weather forecasts, and ® It is strongly advised to keep up with local
alerts to the community, enabling individuals authorities” weather forecasts and warnings.

to stay informed about cold wave conditions, e Engage with the community to encourage

potential risks, and necessary precautions. proactive measures such as winterization of

e Collaborate with local authorities, disaster homes, stockpiling of essential supplies, and
management agencies, and other stakeholders seeking shelter during cold wave alerts to minimize
to ensure coordinated responses, -effective risks and enhance resilience.

communication  strategies, and the swift
dissemination of ctritical information to mitigate
the impacts of cold waves on vulnerable

populations.
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Typical Plains Zones (Punjab, KPK)

National Academia Input

Search & Rescue, Law Enforcement

Responsible for locating and rescuing individuals
who may be stranded or in distress due to cold
waves, while Law Enforcement agencies help
in maintaining order, managing traffic, and
coordinating emergency responses. Together,
they work to safeguard lives, prevent accidents,
and support communities in coping with the
challenges posed by cold waves.

Develop a team in responding to emergencies,
providing assistance to stranded individuals, and

facilitating evacuations when necessary.

Contingency — Cold Wave Punjab, KPK & Upper Sindh

International Academia Input

Search & Rescue, Law Enforcement

Make investments in infrastructure upkeep and
upgrades to strengthen the resiliency of vital
services in the event of cold waves.

Promote Law enforcement officers (LEOs)
and tactical medical providers (TMPs) involved
in high-threat operations who face challenges

related to cold weather that can lead to injuries

and impact mission success.




Typical Plains Zones (Punjab, KPK)

(e) Contingency — Ecosystem Imbalance and Degradation of Forests

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

e Use of solar stoves instead of green wood cutting. @  Use of synthetic wood polymers as construction
e Improve community resilience and sustainable material and furniture.
development, offer technical help, chances for e Use Community-Based conservation strategies,
alternative  livelihoods, and capacity-building local communities and indigenous peoples are
assistance. empowered to take care of the forest resources.
e Promote ecosystem integrity, such as sustainable
forest ~management practices, biodiversity

conservation, and climate mitigation efforts.

Naﬁopal Parks in
Pakistan

al suhanra national park
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Typical Plains Zones (Punjab, KPK)

Contingency — Ecosystem Imbalance and Degradation of Forests

National Academia Input International Academia Input

Area Governance Area Governance

e Improve the precision and reliability of e
deforestation monitoring systems, a wide range
of data sources must be integrated, including
satellite imaging, ground-based observations,
remote sensing data, and geographic information.

e Encourage the use of collaborative initiatives that
involve local communities, indigenous groups, e

and citizen scientists in monitoring efforts.

Rotational Grazing
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Improve while livestock
USDA Northwes! Climate Hub herd health increases.

Stop degradation and promote long-term
restoration  activities toward international
and national goals, practices of conservation,
sustainable management, and ecosystem and
landscape restoration must be successfully
coordinated.

Improve monitoring efficacy while also
encouraging transparency, responsibility, and
community ownership of forest resources.

Grazed paddocks are rested
for a period, allowing

ﬁ wvegetation regrowth,

iif‘zi d‘&

Rest periods

%
g ¥ if‘t [t

root systems
ta grow,
Increasing
plant
i fg i nutrients and
reducing seil

erosion and

s % e

.} pollution.

S, %8
p, N s o
%t Practices for Dﬂ?lsfr Mitigation & Management{gl15




Contingency — Ecosystem Imbalance and Degradation of Forests

National Academia Input

Role of Federal Organizations

e Recommend that stakeholders organize resources,
skills, and community support to combat
deterioration and assist ecological restoration.

e Support and execute Reduction of Emissions
from Deforestation and Forest Degradation
REDD projects that promote sustainable forest
management, increase forest carbon stores, and

reduce emissions from deforestation and forest

degradation.

Ecological
Imbalance

TR hRY R kg

sustainable management of forests and enhancement
of forest carbon stocks in developing countries.

coz 02

Reducing Reducing

emissions from S
emissions from

deforestation

forest degradation
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(UNFCCC) in 2005. It aims to stop global warming
through the enhancement and conservation of forests
in developing countries.

REDD+ Activities

Conservation
of forest carbon
stocks

Typical Plains Zones (Punjab, KPK)

International Academia Input

Role of Federal Organizations

Recognize the importance of recovery debt
in ecosystem management and restoration,
stakeholders should incorporate it into their
planning and decision-making procedures.

Advised to all parties to honor their obligations
under international environmental agreements

and take concrete steps to effectively implement

their provisions.

Sustainable Enhancement

f forest carbon
management & 0TS €

of forests stocks



Typical Plains Zones (Punjab, KPK) Contingency — Ecosystem Imbalance and Degradation of Forests

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Make investments in better management or
restoration which must also be used to characterize
degradation and recovery.

Promote champion sustainable forestry practices
like selective logging and reduced-impact
techniques.

Integrate trees into agricultural systems through
agroforestry.

Collaborate with NGOs and governments on
forest conservation initiatives.

Invest in innovative technologies for efficient

resource use and minimizing waste.

Recommend  practitioners, politicians, and
community leaders embrace the concept of
resilience-based management and prioritize
fostering recovery to new, stable, or durable states.
Diversify livelihoods by promoting ecotourism
ventures and sustainable agriculture.

Monitor and report illegal logging activities to

relevant authorities.

ATMOSPHERE

&

N

DECAYING FORESTS Carbon remalns stored HEALTHY FORESTS
RELEASE CARBON when wood fibor i recycled STORE CARBON
ﬁ )
Carbon is emittad REMEWARBLE BIOEMERGY
s produced from mill
and foest residues

Old forests release their stored Reforestation and
carbon tlowly as they decay or sustainable forest managoment
rapidly thraugh wildfire practicos ensure the carbon
Growing forests absorb carbon cycle continues
and release oxygen
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Contingency — Ecosystem Imbalance and Degradation of Forests

National Academia Input

NGOs, Humanitarian Resource Enablers

Advocate for prioritizing investments in
community-based  programs and  capacity-
building activities that enable local communities
and indigenous peoples to actively participate in
forest management and conservation.

Raise awareness about the importance of
ecosystem balance through campaigns and

educational programs.

International Academia Input

NGOs, Humanitarian Resource Enablers

Fund projects should be aimed at advancing
scientific knowledge of forest ecosystems, finding
creative answers to problems posed by ecosystem
deterioration, and creating adaptive management
strategies.

Advocate for policies that promote sustainable

practices and environmental protection.

Typical Plains Zones (Punjab, KPK)

JUY | Nature
28 | conservation

Day
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The Earth is

what we all G
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y

Sustainable forestry reduces our
ecological footprint by minimizing carbon
emissions and preserving biodiversity
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Typical Plains Zones (Punjab, KPK) Contingency — Ecosystem Imbalance and Degradation of Forests

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Reduce degradation and encourage the recovery
of ecosystems and landscapes in forest biomes.

Connect the processes of degradation and
recovery and provide strategies for advancing
local, regional, and global activities in these areas.
Develop innovative solutions for habitat

restoration, pollution control, and sustainable

Measure the biophysical characteristics of
deterioration and recovery; nevertheless, the
significance of particular characteristics at
different scales depends on values that establish
preferred states.
Disseminate research

findings  through

publications, conferences, and online platforms.

resource management.
e DPilot new technologies and approaches to test

their effectiveness in real-world scenarios.

How Do Different Restoration Techniques Bring Value To People And Planet?

Type Cost Biodiversity Benefits ~ Economic Potential
& Natunlforet regrowth 9000 1
EE
. % Assisted natural regeneration 9000 1T
SR 000 11
3| 00 111
* ey T cscss ¥ TETTLEY

Commercial reforestation with
safeguards, e.g. certification

00: 5 MY

Source: Adapted from Chazdon, R. et al, 2017 WORLD RESOURCES INSTITUTE
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Contingency — Ecosystem Imbalance and Degradation of Forests Typical Plains Zones (Punjab, KPK)

National Academia Input

Satellite
Local Media and Early Warning Center a s
Q{O‘z}
e Implement to achieve restoration outcomes that N ¢
enhance the ecological, social, and economic -
e
value of restored landscapes for current and S N

future generations. UAV’s intended
e Shine a spotlight on environmental issues like

deforestation, pollution, and unsustainable UAV’s spoofed

practices. W path
e Educate the public about the interconnectedness /}/ e
N

of ecosystems and the consequences of their

actions ﬁ UAV with GPS
e Promote stories of successful conservation ‘

efforts and inspire community action. :] Spoofing
e Organize public forums and discussions to s satellite

foster dialogue on environmental challenges and

solutions.

Thie Netiogal Asiaderiies of
SCIENCES + EMGINEERING + MEDICINE

International Academia Input

Local Media and Early Warning Center

e Restoration projects must combine passive and EMERG ENCY ALERT
active methods depending on the potential for AND WARNING SYSTEMS

natural regeneration in the targeted areas and the CURRENT KNOWLEDGE AND FUTURE RESEARCH DIRECTIONS
costs and benefits of intervention.
e Investigate environmental violations and hold
polluters accountable.
e Amplify the voices of scientists, conservationists,
and local communities advocating for ecosystem ftg)

balance. | BEE

) £ (3 3
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Typical Plains Zones (Punjab, KPK) Contingency — Ecosystem Imbalance and Degradation of Forests

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Improve the efficiency and reliability of

deforestation monitoring activities, allowing

for proactive actions to reduce forest loss and
degradation.
Law Enforcement should effectively combat

olno:.

illegal logging, prevent land conversion, and

reduce forest encroachment.

Governments, organizations, and researchers
must work together and share experience when
developing and implementing satellite-based
monitoring systems.

Encourage the development and adoption of
sustainable certification programmers and supply
chain procedures for forest products is essential
in combating deforestation

Promote ethical sourcing and production
methods, such as the Roundtable on Sustainable
Palm Oil (RSPO) and the Forest Stewardship
Council (FSC).




(f) Contingency — Drought, Water Scarcity

National Academia Input

Individual & Community Level

e Create water ponds and storage tanks to preserve
fresh water effectively.

e Planting drought resilient crops (sesame), or
considering agricultural insurance.

e Actively engage in recharging aquifers and manage
both surface water and groundwater resources
through conjunctive use for sustainable water
management.

e  Embrace indigenous practices like Tobas, Kunds,

Wells, and Tubewells for sustainable water

conservation.

Leafy Greens

Typical Plains Zones (Punjab, KPK)

International Academia Input

Individual & Community Level

Promote ideas of sustainable agricultural
practices i.e., Aerofarms including, Hydroponics,
Aeroponics and AgX (use of advanced vertical
farming techniques indoors with LED lights,
using 99% less water than traditional methods, in
Abu Dhabi).

Focus on Agronomic measures (crop management
practices such as Mulching), Soil management
techniques, Protective barriers, Promoting Agti
Voltaic (combining agriculture and solar panels).
Use catboxymethyl cellulose sodium (CMC-Na)
to improve water retention and sand fixation as a

control practice.

Light

Nutrient Spray
Cloth Fabric
Solution Chamber




Typical Plains Zones (Punjab, KPK) Contingency — Drought, Water Scarcity

National Academia Input International Academia Input

Area Governance Area Governance

Implement design strategies such as the use of
resilient materials, thoughtful building design, and
geothermal heating/cooling systems.

Undertake a cost-benefit analysis to assess the

inclusion of water scarcity/drought adaptation

Adopt  non-conventional — water  resources
including water harvesting, treated wastewater
and water saving irrigation techniques should be
adopted.

Recycle rainwater, integrate wetlands, and utilize

features. terrain for water retention and purification,

addressing water scarcity by replenishing

groundwater (like China’s ‘sponge city’ initiative).

RAINWATER HARVESTING
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Contingency — Drought, Water Scarcity Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Implement solar or wind power for agricultural

adaptation, incorporating management
applications such as crop types and land
management.

Implement of Spate irrigation and localized

Prepare plans and policies related to water
management and harvesting,

Adopt pre-impact governance programs to
strengthen resilience, reduce vulnerability and

minimize impacts (mitigation).

runoff systems. e Implement Post impact crisis management
e Establish of monitoring systems for (solil, programs  (regarding emergency response
moisture level, and weather conditions). procedures).
Photovoltaic system Agriculture system
(solar panels on mounting structure) (different crops)
« %,
- -
== =
= -
¥ g

Agrivoltaic system
(combined) @

= Higher value added
= Diversified revenues

* Reduced drought stress on crops

Benefits: * Reduced heat load on PV panels

= Water conservation ® Better microclimate




Typical Plains Zones (Punjab, KPK) Contingency — Drought, Water Scarcity

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Use Drought Monitoring and Forecasting Systems
(DMES).

Begin rainwater harvesting projects in conjunction
with ongoing watershed development efforts in
desert regions.

Develop and promote drought-resistant crop
varieties.

Implement water-saving irrigation technologies in

agriculture.

e Produce and use of improved seed varieties and
livestock breeds.

e Equip farmers with technologies, knowledge, and
skills for climate-smart agriculture.

e  Optimize industrial water usage through process
improvements and recycling.

e Invest in desalination or rainwater harvesting

projects to supplement water sources.

RAINWATER HARVESTING @Byus

Collection area

Gutter
Collection area

Recharge Conduit
facility

Storage
tank ~

Climate — Mm gation

Smart Potential

Agriculture
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Contingency — Drought, Water Scarcity

National Academia Input

NGOs, Humanitarian Resource Enablers

Provide food and water under drought conditions
(as ACT Appeal Pakistan Emergency Drought
Relief - ASPKO1).

Provide relief in form of food, water, renewable
energy and education (AWARE working in
Tharparkar region of Sindh).

pataon
Jnared wagg,
cnallengeg

Typical Plains Zones (Punjab, KPK)

International Academia Input

NGOs, Humanitarian Resource Enablers

e Distribute resilient seeds and cultivate trees and
bushes adapted to desert conditions, ensuring
reliable food sources for communities. (e.g
EDEN project in Niger).

e Promote water management through initiatives
like the Alliance for Water Stewardship, advocating

for sustainable water use and offering solutions to

combat water scarcity (WWEF).

GOOD WATER
GOVERNANCE

SUSTAINABLE
WATER BALANCE

GOOD WATER
QUALITY
STATUS

IMPORTANT
WATER-RELATED
AREA

SAFE WATER,
SANITATION AND
HYGIENE FOR ALL
(WASH)




Typical Plains Zones (Punjab, KPK)

National Academia Input
Area Academia, Think Tanks

Conduct research on efficient irrigation methods,
farm layout, balanced use of fertilizers and
pesticides.

Ensure effective water supply via irrigation
channels to address water shortages.

Educate farmers to maximize the benefits of
available water sources and optimize water usage

once rainfall begins.

Contingency — Drought, Water Scarcity

International Academia Input
Area Academia, Think Tanks

Use efficient water use technologies such as drip

irrigation, laser leveling, raised bed planting,

Use of traditional zai (small basins used to capture
surface runoff), earthen bunds and ridges, fanya
juus infiltration pits, contour stone bunds and
semi-permeable stone bunds as water harvesting
techniques.

Utilize nylon nets to capture fog, converting it
into water droplets, this contraption provides a
substantial daily source of 50 to 100 gallons for
bathing, washing, and cooking purposes (initiative
by Lima).
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Contingency — Drought, Water Scarcity Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Ensure the availability of internet access across
districts susceptible to drought.

Local media outlets, including radio, television,
newspapers, and online platforms, serve as vital
channels for communicating drought-related
updates, warnings, and advisories to communities

at risk.

e Promote media coverage and SMS text alerts.

e  FHarly Warning Centers actively monitor drought
conditions, analyze data, and issue timely alerts to
relevant stakeholders and decision-makers.

e Collect and analyze meteorological data, drought
indicators, and forecasts.

e DProvide eatly warnings of potential drought
events, giving communities and authorities crucial

time to prepare.

To Avoid
Famine and
livelihood
insecurities

To Provide
irrigation&

Preserve |\ State’s GDP
Surface and \
Groundwater from
Agriculture

« Resources

To maintain
Ecosystem
Functions
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To Minimize
Crop and Yield
Loss

Drought Early
Warning Systems in
Agriculture support

To Reduce

To Sustain
ational and

Soil
Degradation
and
Desertification
Processes



Typical Plains Zones (Punjab, KPK) Contingency — Drought, Water Scarcity

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

e Establish efficient ambulance services for swift ® Develop relief programs, including self-help

transfers of patients from remote villages to initiatives, for drought-prone regions.
major hospitals in urban centers. e Design programs to address the specific needs of
e Law enforcement agencies work to prevent illegal environmental refugees.

activities that can exacerbate drought impacts, e Mitigate the effects of drought on communities,
such as water theft, environmental violations, and wildlife, and the environment, ensuring a

unauthorized land use. coordinated response to emergencies and

safeguarding public well-being.
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Typical Plains Zones (Punjab, KPK)

(g) Contingency — Wild Fire

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Foster the informational initiatives that consider
local context are likely to be more credible and
relevant to individuals.

Create a culture of cooperation and inclusivity
within Joint Forest Management Committees
(JFMCs) to assist adjacent forest communities.
Raise awareness of laws and legislation around
forest fires.

Encourage neighbors to communicate openly
and share ideas in order to address concerns and
improve understanding of fire dangers.

Integrate community participation in Forest Fire
Management (IFFM) model.

LEARN
BEFORE
You
BURN
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e Raise awareness about the immediate and indirect
effects of forest fires on communities.

e Raise awareness of communities’ roles and
responsibilities in forest fire management.

e Actively participate in forest fire prevention and
suppression actions.

e  Mandatory evacuation plans can help limit the
number of people affected by wildfires in areas
whete they ate more likely to occur.

e The forest Fire Prevention Training Module
should be replicated in Pakistan as introduced by

Indonesia.

COMPLETELY
DON'T LEAVE EXTINGUISH

s THE FIRE
oxroave  BEFORE YOU

10 FT. OR MORE " 3 FT. MAX




Typical Plains Zones (Punjab, KPK) Contingency — Wild Fire

National Academia Input International Academia Input

Area Governance Area Governance

Use the collected data through the daily reporting
system (DSRs) to conduct a thorough study and
detect trends in forest fires, such as frequency,
severity, causes, and affected areas.

Conduct detailed assessments to determine which
plant species are prone to igniting fires. Remove
these plants from high-risk regions to lessen the
likelihood of wildfires.

Increase enforcement methods to ensure
compliance with the restriction on forbidden
activities and products in forest fire zones.
Implementing the Fire Incidents Rapid Response
Team (FIRRT) approach, can reduce the damaging

effects of forest fires.

Globally, governments strike a balance between
funding fire suppression and efforts to avert
wildfires, such as cutting fuel loads and re-
establishing natural fire cycles in ecosystems.
Implement or scaled-up proven practices and
tools such as fire monitoring watch towers and
eatly detection, fire danger rating, and asset
vulnerability management such as through buffer
zones and the adoption of codes and standards.
Encourage to support the formation and
strengthening of Fire Protection Associations as
a crucial instrument for wildfire management and
risk reduction.

The Fire-Smart program, which attempts to lessen
the risk wildfires cause to people and structures, is

one important wildfire initiative in Canada.

*  Sunsor Node

Getway/Sink node

85% of all wildfires are
caused by humans.

Be careful while enjoying
your public lands.
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Contingency — Wild Fire Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Maintain commitment to sustainable forest
management practices balancing economic,
environmental, and social goals.

Confirm commitment to increasing Pakistan’s
tree-to-person ratio.

Utilize performance-based designs, fire risk
education, and self-protection measures as
necessary guidelines to mitigate forest fire damage.
Ensure qualified staff provision for fire safety and

protection in all Pakistani forested areas.
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Use drones to track fire activity, computer models
to forecast fire behavior, and satellite data to
identify flames.

Reiterate unshakable dedication to the principles
and objectives described in the US National
Cohesive Wildfire Management Strategy. This
strategy should be adopted to cope with the
disastet.

Fuel management zones should be established and
maintained around communities, infrastructure,
and high-risk wildfire areas.

The Wildfire Prevention Action Plan should
include feedback from a range of stakeholders
and lessons learnt.

The government should requires the construction
of complete standards for emergency shelters,

guaranteeing that they are properly outfitted with

basic facilities.




Typical Plains Zones (Punjab, KPK) Contingency — Wild Fire

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Insurance companies must ensure a culture of
fire safety.

Advanced technology for eatly detection and
monitoring of forest fires can be developed and

used by private enterprises.

Implement sustainable supply chain strategies to

reduce the likelihood of forest fires.

-
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Globally, forest wildfire detection systems should
be used.

Through brush removal, forest thinning, and
vegetation management techniques, sectors
like logging, agriculture, and land development
contributed to the fight against fuel.

During wildfire events, local enterprises should

supply

equipment to aid in the fight against fires.

trained individuals, machinery, and

- |

-
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Contingency — Wild Fire Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

® (Create a framework, called the “Pakistan Wildfire =~ ®  Apply the science-based methods for wildfire

Framework,” to combine Al solutions with control and mitigate.
existing forest fire management procedures. e Collaborate across local, state, and federal
® Encourage practices of forestation and sustainable organizations for fire mitigation.

management that increase carbon sequestration
while mitigating the consequences of climate

change.

Forests provide important environmental services &
wreplaceable economic oppur‘tunltles
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The world’s forests absorb and store The world’s forest area primarily
carbon in both above and below designated for biodiversity and
ground biomass forest within protected areas have
senttnen, increased since 1990
296 Gt
carbon _!

2ﬂ15 : ’1’5 Conservation of g Forest within

3 .- biodiversity protected areas

rasrasad - 524 million ha 651 million ha
1 2015 2015

Providers of important

\ : i Sustaining livelihood and
environmental services

economic opportunities
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Forests supply the world’s population
with wood and non-wood forest
products. In low-income countries
woodfuel is still the most important
wood product

Forests managed for clean water
supply, resilience against disasters,
recreation, cultural and spiritual
activities have increased since 1990

Share of woodfuel in total wood removals in 2011

a Carbon storage and 7%
P f <ol other cultural,
lﬁgencé'i”af;rc'ﬂ' spiritual and High-income Low-income
ecosystem services i
1015 r'mlhcn ha i 1 13:53 million ha countries countries
2015 =

@ Woodfuel glIndustrial roundwood
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Typical Plains Zones (Punjab, KPK) Contingency — Wild Fire

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Provide firefighters with critical situational

knowledge even in unexpected locations, helping

them to maneuver effectively and prioritize
responses.

Adopt the practice that likelihood of fire-
related tragedies in urban environments can be
significantly decreased by addressing fire threats
at their source.

Entrepreneurs must engage in  genuine
communication with indigenous people to better

understand their viewpoints and needs.

Provide data-driven insights to support future
urban planning initiatives and provide better
infrastructure for emergency response teams.
The government and law enforcement institutions
also focus on the area around buildings that
should be cleared of vegetation.

Policies for risk minimization and intersectoral
cooperation are part of regional fire management

strategies.

.

:‘FI
#
-
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Contingency — Wild Fire Typical Plains Zones (Punjab, KPK)

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

e TForest Fire Management Teams (FFMTs) must e The skidding lanes should install in higher-risk

be in charge of making sure that all applicable places, roads for emergency access should be

evacuation, communication, and fire safety modified or built.

procedures are carried out. e Incorporate pre-established fire control lines,
e In metropolitan regions, building control buffer zones (which reduce the amount, kind,

regulations must be immediately followed, and and density of vegetation), and other safety

buildings must be made accessible to firefighters precautions.

by allowing room for their mobility throughout
construction.
e Build Defensible spaces between the building and
the vegetation or any wild area that surrounds it.
e Advanced fire detection systems are used in high-

risk regions.

Homeowner Requirements in Defensible Space Zones

Under State Law
Trees and Shrubs
P The vertical space between
ropane ) Roof and Chimney Area shrube and the lowest branches
Abave-grl:?und liquetied petroleun Remove any dead branches, shrubs, should be three times the height
gas containers should bs BI..II'II'DIL.II"Ide or other plants overhanging or adjacent of the shrubs undemeath.
'tj:y at least ten fest of bare soil in all to buildings. Kesp branches ten fest
irections.

away from chimneys.

Zone 2
100ft

Grasses and Groundcover
Cut grass to a meadmum height

. Woodpiles

of four inches. Fallen Ieelm'es Dead Plant Matter B!Flﬂi:d woodpiles should be kept

and other dead vegstation shall Clear all dry or dead plant outside of Zone 1, unless they ars

b no more than thres inches thick. matter from yard, root and  housed in fire-resistant material.
rain gutters. Remove any Sumound exposed woodpiles with at
flammakole plants near or leaist ten feet of bars soil in all dirsctione.
around windows, decks,
and staira,
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Typical Plains Zones (Punjab, KPK) Contingency — Wild Fire

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Provide timely responses to fire situations by
efficient dispatch and deployment of Rescue 1122
fire crews.

Deception and outright theft of forest products
should be considered forestry transaction crimes.
The conservation of  biodiversity — and
representative ecosystems requires a participatory
approach involving all stakeholders.

Efforts should be made to evaluate the state of
the forests, watersheds, and rangelands.

Local governments must work with water and
powetr companies to build stronger systems to
prevent the loss of electricity, heat and running

water over longer periods of time.

Follow forest protection laws.

Good Neighbor Authority (GNA) allows State
foresters to help understaffed Federal agencies
design forest restoration treatments.

Wood from western forests can be used and
recycled in countless ways while restoring forests
to a sustainable condition and reducing wildfire
hazard.

The country’s health awareness campaigns and
safety precautions for the upcoming forest fire

season should be promoted.
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Semi Desert Zones (Punjab, Sindh, Balochistan)

(a) Contingency — Abnormal Heat / Climate Change

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Conduct community annual otientation seminars
on natural disaster awareness and management to
ensure readiness and safety.

Initiate tree planting to combat climate change on
both local and global mitigation efforts.

Adopt green roofs as a sustainable solution to
reduce energy consumption, mitigate heat-related
health risks.

Ensure proper town planning rules and regulations
followed for all existing and future townships.
Establish “Cool Centers” equipped with amenities
such as drinking water, fans, and air conditioning

at public locations and along main avenues.

Encourage the use of cycling as viable alternatives
to private vehicles by implementing car
dependency reduction measures, and advocating
for cleaner fuel technologies to minimize
transportation emissions.

Communities and individuals worldwide should
actively engage in tree plantation initiatives.
Improve ventilation systems, and create additional
green spaces.

Install roofs and pavements with high albedo to

reduce heat absorption within buildings.




Contingency — Abnormal Heat / Climate Change Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

CONTRIBUTORS

Implement a coherent future development e Develop and enforce heat action plans, building
strategy ~ that  prioritizes  tree  planting, codes, and land-use policies prioritizing resilience
ecosystem restoration, and the construction of and adaptation to heat in urban planning and
environmentally friendly, well-planned residential disaster risk reduction strategies.

and commercial areas and infrastructure to @ Focus on rural development initiatives aimed at
improve human habitats. improving infrastructure, healthcare, education,
Prioritize disaster preparedness and response and livelihood opportunities for residents.
mechanisms tailored to desert environments e  Prioritize adaptation strategies such as promoting

Involve active participation and empowerment of
local communities in decision-making processes
related to disaster risk reduction and resilience-

building;

drought-resistant crops, introducing climate-
smart agricultural practices, and investing in

renewable energy sources like solar power

Toward Forest Landscape Restoration in Cox's Bazar %55 |sNeer(y Wbeac

HEAT
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Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Abnormal Heat / Climate Change

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e Disseminate advisories, and share alerts with
government authorities and non-government
stakeholders.

e Reform existing building and land use regulations
in the city and cantonment areas to incentivize
green urbanization.

e Construct residences using thick walls of natural
materials like adobe or stone to enhance insulation

against heat.

NATIONAL HEAT HEALTH
ACTION GUIDELINES

Ensure to launch a Heat Health Action Plan
(HHAP), urging all provinces to prepare for
and manage impending heatwave conditions for
workers across sectors, in alignhment with the
Ministry of Labor and Employment initiatives.

Initiate extensive awareness campaigns on urban

heatwaves, implement impact-based forecasting

systems, and provide household cash assistance.

Supporied by
Fodital Mimiatry Ioe the
Favitneimpnt, Natyn Conseertion
wol Waacieas Satery

* World Health
%2 Organization
R
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Contingency — Abnormal Heat / Climate Change

National Academia Input

Private Sector and Local Industry Role

Prioritize resource allocation towards sustainable
transportation alternatives.
Invest in highly insulative building materials for

improved energy efficiency in construction

Semi Desert Zones (Punjab, Sindh, Balochistan)

International Academia Input

Private Sector and Local Industry Role

Assess carbon footprints and implement measures
to reduce it, and compensate for any remaining
emissions.

Install awnings in private residences or elderly

® Businesses should evaluate and minimize their care homes which can provide shading and

carbon footprint, while also offsetting any temperature control, enhance comfort and energy

remaining greenhouse gas emissions. efficiency.

Use Public
Transportation

HOW COMPANIES CAN
REDUCE THEIR
CARBON FOOTPRINT

SIMPLE STEPS THAT HAVE A HUGE IMPACT

Sustainable
Transportation

‘Walk or Cycla

MEASURE YOUR CARBON FOOTPRINT

ZZ/0TTTTTTIVVNNN

REDUCE TRANSPORTATION COSTS

Remole working and teleconiensneing will negats the need for

freport of
implamenting
transport o
5 toand from the office

REDUCE WASTE AND ENERGY CONSUMPTION
IN EVERYDAY OPERATIONS

CHOOSE SUSTAINABLE SUPPLIERS,
INFRASTRUCTURE AND EQUIPMENT

ﬂlHtrH:ﬂ.'r wffi
inrifrig-a food deli
cars with-a fleet ofalactric o

MAKE COMPASSION FOR THE EARTH
PART OF THE CORPORATE CULTURE

npanies
e tahe action ag,
L us put that power to good use

The Carbon Footprint
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Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input

NGOs, Humanitarian Resource Enablers

e Handle the medical surge by directing individuals
to neatrby response centers for medical assistance
through partnerships with social welfare
organizations.

e Collaborate with social welfare organizations
to direct individuals to nearby response centers
which can offer crucial assistance and support.

e Assign personnel to vulnerable locations which

can bolster support and aid in safeguarding;

SOCIOCULTURAL
ENVIRONMENT

HOUSEHOLD
RESOURCES

L g

Contingency — Abnormal Heat / Climate Change

International Academia Input

NGOs, Humanitarian Resource Enablers

e Advocate for governments to broaden social
safety nets for effected groups, encompassing
public healthcare and providing compensation for
lost earnings.

e Deliver essential health services, nutritional

supplements, counseling, preschool activities, and

awareness programs for effected population.

= U

EDHI FOUNDATIEJI\ AKRSP

A il 1

USRI
LMF

POLICIES AND
GOYERNANCE

INFRASTRUCTURE
" AND MARKETS
NUTRITION |
FINANCING

INPLTS AND
SERVICES

INFORMATION AND
COMMUNCATION

Best Practices for Disaster Mitigation & Management | 143




Contingency — Abnormal Heat / Climate Change Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Urban planning can greatly reduce the impact
of extreme heat by integrating green spaces or
implementing cool roofs and pavements, which
reflect sunlight instead of absorbing it

Enhance resilience against increasing heatwaves,
and devise adaptation strategies based on the
spatial and temporal characteristics of heatwaves

and their fluctuations.

Provide training for healthcare professionals to
recognize and manage heat-related conditions
effectively, ensuring prompt and appropriate care
for those affected by extreme heat.

Choose homes made with limestone and natural
materials, which absotb moisture in humid
weather and release it through evaporation in hot

weather, aiding in temperature regulation.

Provincial Disaster

Management Authority
Khyber Pakhtunkhwa
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Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Abnormal Heat / Climate Change

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Utilize local FM radio broadcasts to share
heatstroke safety measures and precautions.

Issue timely Hot Day Advisories and Warnings in
response to hot weather alerts originating from
both domestic and international sources.
Educate the public to drink enough water,
avoid prolonged sun exposure in hot weather,
and refrain from vigorous activities to prevent

dehydration.

Utilize a variety of communication channels in
early warning dissemination systems.

Utilize focused outreach methods such as
billboards, mobile messaging services, and media
alerts to caution vulnerable groups and convey
essential messages.

Create tailored heat advice messages to effectively
inform and prepare communities for managing

extreme heat conditions, promoting safety and

well-being,
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(b) Contingency — Sand & Dust Storms

National Academia Input

Individual & Community Level

e Place damp sheets in front of doorways and
windows to filter out dust effectively.

e Encourage afforestation and reforestation efforts
in vulnerable areas to stabilize soil and reduce
erosion.

e Advocate for stronger environmental regulations
and policies at the local, regional, and national
levels to address land degradation, desertification,
and air quality issues.

e Darticipate in local governance processes,
community meetings, and public consultations to
advocate for environmental protection measures,
allocate resources for dust storm mitigation, and

ensure accountability of decision-makers.

International Academia Input

Individual & Community Level

e Build green land to reduced dust storm frequency
and severity.

e TFoster collaboration and partnerships with local
authorities, NGOs, and other stakeholders to
address environmental challenges collectively and
implement effective solutions.

e Take precautions to protect health during dust
storms by staying indoors, using air purifiers
or masks when outdoors, and seeking medical
attention if experiencing respiratory issues or
other health problems related to dust exposure.

e Tacilitate capacity building training programs
for local communities on sustainable land
management practices, disaster preparedness, and
response strategies to build resilience against dust

storms
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Semi Desert Zones (Punjab, Sindh, Balochistan)
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Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Sand & Dust Storms

National Academia Input International Academia Input

Area Governance Area Governance

e Develop Sand/dust storm contingency plans at Implement sustainable water management
the district level to ensure prompt emergency practices that ensure equitable access to water
responses to sand storms. resources while minimizing water-related conflicts

e Ensure that infrastructure projects in desert and environmental degradation in desert areas
regions are designed and implemented with Provide training, technical assistance, and
consideration for their potential environmental access to information and resources to enhance
impacts. understanding of dust storm dynamics and

e Engage local communities in decision-making implementation  of  appropriate  response

\dentifying Stakeholders (

processes and empowering them to participate in

the management of their natural resources fosters

a sense of ownership and responsibility

Engaging Communities in the Decision-making ProcessThe Role of Stakeholders
in Engaging Communities

Incorporating Feedback '\] Providing Accessible
~ Information

N

Emsuring Representation

Building Relationships

measures.
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Contingency — Sand & Dust Storms Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input

Role of Federal Organizations

e Promote increased vegetation to reduce the occurrence of dust storms, as regions with more greenery
experience fewer incidents.

e  Organize routine public awareness drives regarding the dangers and precautionary measures during
sandstorms.

e  Collaborate with neighboring countries, international organizations, and research institutions to exchange

knowledge, data, and expertise on dust storm management and mitigation strategies.

International Academia Input

Role of Federal Organizations

e  Foster cooperation with neighboring countries as a highly effective approach to addressing shared challenges
and achieving mutual goals, enhancing regional stability and prosperity.

e Identify and designate emergency shelters in vulnerable regions to ensure preparedness for potential crises.

e Adopt ecosystem-based approaches to desert management that prioritize the conservation and restoration

of natural ecosystems.

Other Adaptation
Measures
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Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Sand & Dust Storms

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Encourage industries and private entities to Private sector firms and local industries
fortify buildings and critical infrastructure against should incorporate resilient design features in
sand/dust storm winds through structural infrastructure projects to withstand sandstorms,
reinforcement and the use of resilient materials. including using wind-resistant materials, installing
Improve preparedness and resilience to windbreaks, and implementing drainage systems
sandstorms  through awareness-raising and to prevent sediment buildup.
education Initiatives  targeting  employees, Implement dust control measures, including the
stakeholders, and local communities. application of suppressants (like water or chemical
stabilizers to unpaved roads) covering loose
materials, and installing wind breaks to mitigate
airborne particle spread during sandstorms and

protect public health.

Global Assessment
of Sand and Dust Storms
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Contingency — Sand & Dust Storms

National Academia Input

NGOs, Humanitarian Resource Enablers

Conduct educational workshops to raise
awareness of sandstorm risks and provide
communities with skills for mitigation, including
soil conservation, vegetation maintenance, and
emergency preparedness.

Identify sensitive areas prone to dust storms,
setting aside protected areas, and zoning
regulations that promote sustainable land use

practices.

Sustaimable __
Land Management
In Practice =52

Guidelines and Best Practices
for Sub-Saharan Africa

FILELD APP CATION

Semi Desert Zones (Punjab, Sindh, Balochistan)

International Academia Input

NGOs, Humanitarian Resource Enablers

e Allocate resources efficiently and promote
regional cooperation.

®  Monitor and evaluate the effectiveness of their
interventions and projects in reducing dust storm
risks and improving environmental conditions in
desert areas.

e Collaborate with a wide range of stakeholders,
including  government agencies, research
institutions, businesses, and other NGOs, to
leverage resources, expertise, and networks for

addressing dust storm issues comprehensively.
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Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Sand & Dust Storms

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Foster the cultivation of drought-tolerant trees e  Utilize media coverage and SMS alerts to
and shrubs to stabilize soil, reduce erosion, and communicate warnings about impending dust
mitigate sandstorm intensity. hazards, health risks, and mitigation options
Facilitate joint education sessions for biomedical effectively.

and meteorological experts to enhance @ Raise public awareness about dust storm issues
understanding of dust storms and their impacts. through educational outreach programs, public
Researchers should collaborate with colleagues lectures, and media campaigns.

from other countries facing similar dust storm e Develop and implement policies that promote

issues to share data, best practices, and lessons

learned, leading to more effective global responses

to dust storm challenges.

sustainable land use, climate change adaptation,

and resilience-building in desert areas.

Sand and dust storms are the “forgotten

extreme weather event. They impact
hundreds of millions worldwide
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Contingency — Sand & Dust Storms Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Spread timely alerts using diverse communication @  Establish Sand and Dust Storm Warning Advisory
channels to notify both the public and authorities. and Assessment System (SDS-WAS) which will
Issue alerts for sandstorm events through the enhance forecasting and expertise on sand and
meteorological Departments, local media, and dust storms through international collaboration
SMS to registered users. among research and operational groups, ensuring
Establish a robust meteorological monitoring prompt and reliable forecasts and information.
network to track weather patterns and identify e  Media coverage and SMS text alerts should be use
potential storm systems to disseminate information effectively
[

Conduct risk assessments to evaluate the potential
impacts of storms on affected areas, including the
likelihood of hazards such as strong winds, heavy
rainfall, flooding, and lightning strikes
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Utilize advanced meteorological models and data
analysis techniques to forecast the development

and movement of storms.
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Semi Desert Zones (Punjab, Sindh, Balochistan)

(c) Contingency — Air Pollution

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Transition of railways propulsion and road
vehicles from diesel and petrol to CNG/LNG/
electricity.

Communities can organize clean-up drives to
remove debris and litter from public spaces.

Take steps to minimize dust generation by
propetly maintaining unpaved roads, using dust
suppressants on driveways and construction sites,
and landscaping with vegetation to stabilize soil
Individuals can plant trees and vegetation around
their homes and in public spaces to provide
natural barriers against wind erosion and dust

storms.

Promote the use of cleaner cooking fuels like
biogas, compressed natural gas (CNG), and
liquefied petroleum gas (LPG) can help to
mitigate indoor air pollution and urban heat.
Engage communities in monitoring air quality
using low-cost sensors.

Promote the creation of green spaces in desert
communities to absorb pollutants, provide shade,
and improve air quality.

Advocate for the development and enforcement
of local regulations to address sources of air

pollution at the community level.




Contingency — Air Pollution

National Academia Input

Area Governance

e Develop land use plans that prioritize sustainable
land management practices in desert regions.

e Implement and enforce regulations to control
sources of air pollution in desert regions.

e Incentivize the adoption of clean -energy

technologies such as solar and wind power in

desert regions.

Hydropower

sources
Photovoltaic grids '
Photovoltaic isolated 2 Jv
Thermal solar energy Solar energy
L
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Renewable energy

Semi Desert Zones (Punjab, Sindh, Balochistan)

International Academia Input

Area Governance

e Expand and enhance rapid bus transit networks
in cities for more efficient urban transportation.

e Develop comprehensive air quality management
plans that outline strategies for reducing air
pollution in desert regions.

e Establish regulations to control dust emissions
from construction sites, unpaved roads, and other
sources contributing to air pollution in desert
areas.

e Implement dust suppression techniques such as
road paving, vegetative cover, and dust control
agents to reduce dust emissions from unpaved

roads, construction sites, and other dusty surfaces

in desert areas.

o
Wood biomass
Animal manure
Crop residues
Food wastes




Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Air Pollution

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Regulate emissions, provide forecasts and monitor
pollution.

Manage infrastructure, and devise strategies for
effective pollution control.

Use real-time data and modeling techniques to
inform decision-making and prioritize mitigation
efforts.

Implement strict regulations and emission

controls for industries operating in or near desert

areas.

Decision-Centric
Approach

Enforce emission standards and promote
cleaner technologies to enhance air quality and
sustainability.

Establish comprehensive air quality monitoring
networks to track pollution levels and identify
hotspots of air pollution in desert regions.

Invest in research and innovation to develop
new technologies and solutions for reducing air

pollution in desert areas.
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Contingency — Air Pollution Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Promote domestic manufacturing of hybrid
vehicles to combat global warming and air
pollution by reducing harmful greenhouse gas
emissions.

Upgrade industrial equipment, implementing
cleaner production processes, and using energy-
efficient technologies to reduce air pollution from
manufacturing activities.

Implement pollution control measures such
as installing air pollution control devices, dust
collectors, and particulate filters in industrial
facilities to capture and reduce emissions of

pollutants into the air
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Support initiatives that promote the use of clean
energy sources to reduce reliance on fossil fuels
and lower emissions of greenhouse gases and air
pollutants.

Promote sustainable transportation practices
among local industries, such as using electric or
hybrid vehicles for transportation of goods and
materials.

Implement proper waste management practices
in industrial facilities to reduce emissions of air
pollutants from waste incineration and disposal.
Encourage recycling, reuse, and waste-to-energy
initiatives to minimize the environmental impact

of industrial waste.
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Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Air Pollution

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Monitor air quality to engage communities,
conduct research, and advocate for cleaner air
standards.

Conduct awareness campaigns and educational
programs to inform local communities about
the causes and impacts of air pollution in desert
areas.

Advocate for stronger environmental policies and

regulations to address air pollution in desert areas.

Provide emergency response and relief efforts.

Advocate for cleaner air, and address air pollution
through campaigns and legal actions.

Install pollution control equipment and adopt
cleaner production processes to minimize
emissions of pollutants into the air.

Plant trees and native vegetation helps to prevent
desertification, teduce dust emissions, and
improve air quality.

Support interdisciplinary research efforts to better
understand the sources, impacts, and mitigation

strategies for air pollution in arid environments.
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Contingency — Air Pollution

National Academia Input
Area Academia, Think Tanks

e  Collaborate with research institutions, providing
essential meteorological data for informed air
quality decisions, showcasing academia’s role in
pollution control.

e Academic researchers should use advanced

modeling techniques to simulate air pollutant

dispersion and assess the effectiveness of
different mitigation measures.

e Academic institutions should collaborate with
industry partners to transfer and commercialize

advance technologies, accelerating their adoption

and deployment in desert regions.
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Semi Desert Zones (Punjab, Sindh, Balochistan)

International Academia Input
Area Academia, Think Tanks

e Engage with organizations to suggest air quality
strategies and drive evidence-based solutions and
policy advocacy for air pollution mitigation.

e Conduct long-term air quality monitoring studies
to track trends in air pollution levels and assess
the effectiveness of pollution control measures
over time.

e Collaborate with public health agencies to assess
the health burden associated with air pollution
and prioritize interventions to protect public
health.

e  Examine the social, economic, and environmental
factors that contribute to disparities in exposure
to air pollution and advocate for policies that

promote environmental justice and equity.
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Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Air Pollution

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Promote awareness about using mass transit
system, and cycling for short distances to
encourage sustainable transportation habits.
Local media outlets should collaborate with
environmental agencies and NGOs to run public
awareness campaigns about the health risks
associated with air pollution in desert regions.
Early  warning centers should organize
educational workshops and outreach programs
in collaboration with local media outlets to raise
awareness about air pollution and its impacts on

human health and the environment.

Prioritising Sustainable Transport

ng and wheeling

Public transport

i (4 .
- - S
Taxis & shared transport

Private car

e Regularly report Air Quality Index through local
media channels to inform residents.

e Implement real-time air quality monitoring
systems in desert areas to continuously track
pollution levels

e [Hstablish predetermined thresholds for various
pollutants based on health standards and
guidelines.

e Couple carly warning alerts with educational
messages to inform the public about the
health risks associated with air pollution and

recommended actions to protect themselves.

The Nativnal Acadanies of
SCIENCES < ENGIMEERING « MEDICIME

CONSENSUS STUDY REPORT

EMERGENCY ALERT
AND WARNING SYSTEMS

CURRENT KNOWLEDGE AND FUTURE RESEARCH DIRECTIONS
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Contingency — Air Pollution

National Academia Input

Search & Rescue, Law Enforcement

e Respond swiftly to incidents, minimizing
environmental impact.

e DProvide first aid and medical assistance to
individuals affected by air pollution-related health

issues, such as respiratory problems or heatstroke.

Tax schemes and congestion charges Investing in vehicle and fuel
will discourage the use of diesel vehicles technologies will create a
and driving in cities, in general. positive impact.

Initiatives regarding the Improving areas of public transportation
optimization of urban spaces such as reliability, atfordability, and
will reduce vehicle travel demands, accessibility will bring public interest back,
stimulating citizens to choose more
sustainable modes of transport

;{ ‘
o 4

Improved infrastructure will encouraging
people to use other means of moving
around such as walking or cycling,

Transport in cities

Semi Desert Zones (Punjab, Sindh, Balochistan)

International Academia Input

Search & Rescue, Law Enforcement

e Implement emission standards and promote
public transportation to combat air pollution.

e Coordinate closely with other emergency
services, such as firefighting agencies and medical
respondets, to ensure a coordinated and efficient
response to ait pollution emergencies.

e SAR teams and law enforcement agencies can
engage in community outreach activities to
raise awareness about air pollution hazards and

promote preparedness and resilience measures.

Air pollution control initiatives

in Pakistan
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Semi Desert Zones (Punjab, Sindh, Balochistan)

(d) Contingency — Livestock Crises

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Encourage individuals and communities to adopt ~ ®  Provide livestock shelter and implement Index-
water conservation practices to ensure sufficient based livestock insurance to safeguard against
water availability for livestock during dry periods. losses from injury or death.

Encourage rotational grazing, pasture recovery, ® Improve feeding practices to indirectly enhance
and fencing to control livestock movement and livestock production efficiency by adjusting diet
protect sensitive habitats. compositions, schedules, and providing tailored
Explore the potential for introducing resilient training in feed production and conservation for
cattle breeds and indigenous varieties capable of different agro-ecological zones.

L]

withstanding high temperatures.

Educate livestock owners about proper animal
husbandry practices, including vaccination,
deworming, and balanced nutrition, to improve
livestock health and resilience to environmental

stressors.




Contingency — Livestock Crises Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

To address acute fodder shortages, the livestock
department procures fodder from neighboring
districts and arranges wheat straw or hay stacks
and bundles for the animals.

Conduct a swift evaluation of livestock damages
and share the findings with relevant authorities
for compensation putrposes.

Area governance bodies can formulate policies
and regulations that promote sustainable livestock
management practices and mitigate the impact of
droughts and other environmental stressots.
Allocate resources and funding for programs
and initiatives aimed at addressing the livestock
crisis, such as drought-resistant forage cultivation,

water infrastructure development, and livestock

insurance schemes.

Ensure increased availability of animal feed
for farmers to meet livestock nutritional needs
effectively.

Ensure sustainable livestock development and
establish national-level public-private partnerships
with solid provincial and district-level foundations.
Build the capacity of local government officials,
extension workers, and community leaders to
effectively implement livestock management
programs and provide technical assistance to
livestock ownerts.

Collect data on livestock health, productivity,
and resilience, as well as community well-
being indicators, to assess the effectiveness of

interventions and inform future actions.

The 5 principles of sustainable
livestock farming
in agriculture

Boost food chain productivity.

Protect and spare environmental resources.
Improve people’'s welk-being and economic growth.
Foster ecosystems and communities’ resilience.
Support governmental initiatives and regulations.



Semi Desert Zones (Punjat dh, Balochistan) Contingency — Livestock Cri

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Federal organizations can develop national
policies and strategies for sustainable livestock
management and drought resilience in desert
areas

Provide targeted facilities and subsidies to
establish small ruminant feed lots for fattening
and export support.

Provide technical assistance and advisory services
to provincial and local governments, NGOs,
and community-based organizations involved
in livestock management and drought response

efforts.

Sustainable Livestock for the
Environment

Reduce Greenhouse gas emissions

o, Maintain Bicdiversity
&

& = Provide Ecosystem Services

R ETL Early

Invest in policy initiatives which can enhance
breeding programs.

Federal agencies can engage in policy dialogues,
negotiations, and advocacy campaigns to raise
awareness about the importance of addressing the
livestock crisis and mobilize support for action.
Develop and maintain early warning systems for
droughts and other natural disasters that affect
livestock and livelihoods in desert regions.
Federal agencies should collect data on livestock
populations, disease outbreaks, and environmental
conditions to inform policy decisions and

response efforts.
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Contingency — Livestock Crises Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input - - -«
E
Private Sector and Local Industry Role . -!!l ;
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® Provide essential veterinary services, vaccines, and
medications to improve the health and resilience
of livestock in desert regions

® Hstablish fodder banks, seed production facilities,
and value-added processing units to enhance

fodder availability and quality.

International Academia Input

Private Sector and Local Industry Role

e Implement selective breeding programs in the
private sector to develop animal varieties adapted
to semi-arid conditions, including heat-resistant
sheep breeds and drought-tolerant cow breeds.

e DPrivate insurance companies should offer
livestock insurance products to protect livestock
owners against losses due to droughts, diseases,
or other emergencies.

e Engage with local communities and stakeholders
to understand their needs and priorities related to

livestock management and livelihoods in desert

areas




Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Livestock Crises

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Collaborate with government agencies, NGOs,
and international organizations to launch projects
aimed at promoting livestock farming to empower
smallholders and enhance resilience in Pakistan.

Collaborate with academic institutions and
government agencies to address knowledge gaps
and promote innovation in livestock production

systems.
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and Farmers in 4"
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Conduct research aimed at improving livestock
productivity, resilience, and sustainability in
dryland areas.

Livestock insurance schemes should be adopted to
provide financial support to affected farmers and
incentivize investments in livestock management

and risk reduction measures.

e Agriculture Department
 Crops Production
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Contingency — Livestock Crises

National Academia Input
Area Academia, Think Tanks

¢ Adoptlow-costand indigenous methods including

improved veterinary services, strengthened
informal social support systems, and small-scale
local infrastructute initiatives.

e Foster educational, economic, and institutional
assistance to enhance resilience and adaptability.

e  Conduct research to understand the link between
livestock heat stress and discomfort, hostility, and
malaise for effective mitigation strategies.

e Establish long-term monitoring systems and

track

adaptive management frameworks to

changes in livestock populations.
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Semi Desert Zones (Punjab, Sindh, Balochistan)

International Academia Input

Area Academia, Think Tanks

e Modifying mixed crop-livestock systems which
can enhance food security by increasing efficiency
and production, utilizing less land and water.

e  DPrioritize resilient animals and local knowledge
for disease resilience. Avoid reliance on subsidized
feed supplements and consider broader adoption
of camels as an alternative to ruminants.

e Collaborate with livestock research institutions
and breeding centers to develop climate-
resilient livestock breeds adapted to the harsh
environmental conditions of desert atreas.

e Integrate gender considerations into livestock
development programs and interventions to
ensure the inclusion and empowerment of

women in desert communities.

CHANGES
BOOY CONDITION

IN BOCY
ATURE

CHAMGES IN BEHANOUR

BENEFITS

OF A FEEDING
MANAGEMENT
SYSTEM

BENEFITS
OF AN AUTOMATIC
FEEDING SYSTEM




Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Livestock Crises

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

e  Establish a network for livestock surveillance to
monitor disease outbreaks and health indicators
among livestock herds, allowing for prompt
management and intervention.

e  Farly warning centers should provide timely alerts
and advisories to local media outlets regarding
impending droughts, extreme weather events,
and other emergencies affecting livestock and
livelihoods in desert areas.

e  Conductinteractive TV and radio programs, town
hall meetings, and community forums where

experts can shate insights, answer questions, and

address concerns raised by community members.

fese -]
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Implement a reliable early warning system like
Kenya’s Predictive Livestock Early Warning
System (PLEWS), to mitigate livestock losses.
Develop interactive data visualization tools and
dashboards that display relevant information on
climate trends, drought forecasts, and livestock
indicators for decision-makers, researchers, and
the public.

Explore the use of drone technology in
collaboration with eatly warning centers to
monitor livestock populations in remote desert

areas.

COMPLETE LIVESTOCK SOFTWARE

MULTI-SPECIES RANCH MANAGEMENT PLATFORM




Contingency — Livestock Crises Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Collaborate with the transport department and
district administration for rescue operations,
especially those involving large animals like cattle
and buffaloes.

Provide security and protection for livestock and
livestock-related assets during emergencies, such

as theft, looting, or vandalism.
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Collaborate with veterinary professionals to set
up temporary rescue camps in affected areas,
providing care for sick, injured, and dying animals.
Establish control centers to coordinate veterinary
assistance and manage supplies, ensuring access
to painkillers, antibiotics, and fracture equipment.
Establish emergency shelters and distribution
centers for livestock feed, watet, and veterinary

supplies during droughts or other emergencies.




Semi Desert Zones (Punjab, Sindh, Balochistan)

(e) Contingency — Drought, Water Scarcity

National Academia Input

Individual & Community Level

e Adopt indigenous water management practices
include Tobas, Kunds, Wells, and Tubewells, these
are the vatious methods for collecting, storing,
and utilizing water resources.

e Enhanced water management practices include
rainwater harvesting through ponds, micro-
catchments, and rooftop systems.

e Communities should actively participate in
recharging aquifers and managing both surface

water and groundwater resources through

conjunctive use.

International Academia Input

Individual & Community Level

Teach individuals to modify or enhance their
behavior could be pivotal in significantly
diminishing future water crisis.

Promote sustainable agriculture practices like
Hydroponics and Aeroponics for soil-free plant
cultivation using water-based nutrient solutions or
mist environments.

Encourage the adoption of Agri-voltaic by
combining agricultural practices with solar panel

installations

Recharge

Rainwater Harvesting 95

Facility

HYDROPONICS
infographics elements
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Contingency — Drought, Water Scarcity Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

Implement treated wastewater reuse and seawater
desalination to address water scarcity challenges.
Implementwater supply and demand management

strategies and promoting the adoption of efficient

Emphasize rainwater recycling and wetland
integration into urban areas, to address water
scatcity and promote groundwater replenishment

in Pakistan.

irrigation systems in agriculture. e Adopt Non-conventional water resources
management techniques to save water including
water harvesting, treated wastewater and water

saving irrigation techniques.

Springfield’s two award-winning wastewater treatment plants use high tech
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Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Drought, Water Scarcity

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Improve water management by constructing
ponds, enhancing irrigation efficiency with
channels, dripping pipes, and sprinklers, and
implementing climate-resilient water harvesting
methods.

Establish  guidelines for water allocation,
irrigation efficiency, groundwater management,
and drought preparedness to ensure sustainable
water use and equitable access across regions.
Develop water management plans, allocate
water resources for various uses, and monitor
water availability and quality to address issues of

scarcity, contamination, and depletion.

Invest in the development of water infrastructure,
such as dams, canals, irrigation networks, and
water treatment plants, to improve water supply
reliability and distribution efficiency.

Coordinate  drought relief and assistance
programs to support affected communities,
livestock owners, and farmers during periods of
water scarcity and food insecurity.

Advocate for policies, strategies, and investments
that prioritize water security, drought resilience,

and sustainable development.




Contingency — Drought, Water Scarcity Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Establish Drought Monitoring and Forecasting e Implement a smart-water management system
Systems (DMFS)in drought prone areas. which enhances the dependability and integrity
Invest in the development of water infrastructure of water management practices, addressing water
such as desalination plants, water treatment scarcity effectively.

facilities, and water distribution networks. e Encourage local  industries,  particularly
Develop and implement innovative water agribusinesses, to  adopt  water-efficient
conservation technologies and practices for agricultural practices and technologies that reduce
industrial processes, agriculture, and urban water water usage while maintaining productivity.
management. e  Private companies should implement Corporate
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Social Responsibility (CSR) initiatives focused
on water conservation, community water supply

projects, and drought resilience in collaboration

with local communities and stakeholders.
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Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input

NGOs, Humanitarian Resource Enablers

e Build water ponds with engineering buildings
to store water for drinking and other household
uses.

e NGOs should make provision of food and water

under drought conditions.

Contingency — Drought, Water Scarcity

International Academia Input

NGOs, Humanitarian Resource Enablers

e Humanitarian organization should underscore the
effectiveness of water trucking in providing clean
water during infrastructure upgrades, droughts, or
displacement.

e Install pumps in refugee camps can greatly
enhance access to clean water for those in need.

e Supports water stewardship through initiatives,
promoting sustainable water use and offering

solutions to combat water scarcity.




Contingency — Drought, Water Scarcity Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Ensure effective water supply via irrigation
channels to address water shortages.

Facilitate technology transfer and capacity
building initiatives to empower local industries
and businesses with knowledge and skills for
sustainable water management.

Encourage the adoption of water pricing
mechanisms and market-based approaches that

incentivize efficient water use and conservation.

Promote public awareness campaigns, using smart
meters, personalized notifications, and public
dashboards to address water demand effectively.
Consider adopting a two-tier tariff system for
water usets and means-tested subsidies.

Promote water conservation and equity potentially

leading to reduced overall water use.

and loss of stafll




Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Drought, Water Scarcity

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Implement a Drought Farly Warning System
(EWS) at provincial or district levels to promptly
identify and forecast potential droughts.

Monitor the precipitation, evapotranspiration,
temperature, soil moisture, groundwater levels,
stteam flow, reservoirs and lakes to forecast
drought conditions.

Ensuring the availability of internet access across

districts susceptible to drought.

Radiometer (AVHERR

e  Establish automated weather data networks for
quick access to climatic data, aiding in tracking
drought situations effectively.

e Use Automated weather stations, soil moisture
sensors, and satellite data coupled with Al
techniques to forecast drought.

e Satellite data proves valuable in identifying regions

where moisture deficits impact vegetation growth.

) %
Communication &£, =
%

satellite - GPS Satedlite

Modelling/
Simulation
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Contingency — Drought, Water Scarcity

National Academia Input

Search & Rescue, Law Enforcement

Ensure efficient ambulance services for timely
transportation of drought-affected patients from
remote villages to urban hospitals within the
district or province.

Ensure public safety and security in drought-
affected areas by deploying law enforcement
personnel to prevent water-related conflicts,
disputes, and social unrest.

Establish joint task forces, incident command
systems, and mutual assistance networks
to facilitate seamless communication and

cooperation in emergency response operations.

Semi Desert Zones (Punjab, Sindh, Balochistan)

International Academia Input

Search & Rescue, Law Enforcement

e Create drought preparedness and relief programs,
inclusive of self-help initiatives, for regions prone
to drought.

e Design programs to address the needs of
environmental refugees.

e  Establish joint command centers, communication
channels, and response protocols to ensure a swift
and coordinated response to emergencies such as
water shortages, crop failures, and food insecurity.

e Enforce water use regulations, restrictions, and
permits to prevent illegal water abstraction,

groundwater depletion, and wasteful water

practices during droughts.




Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input

Individual & Community Level

Adopt key interventions like Insecticides-Treated
Nets (ITNs), Indoor Residual Spraying (IRS),
Larval Source Management (LSM), and Fogging
operations for vector control, preventing disease
spread, and reducing health and economic

impacts.

(f) Contingency—Epidemics, Vector Borne Diseases

International Academia Input

Individual & Community Level

Incorporate biocontrol agents like parasites,
entomopathogens, predators, and parasitoids into
breeding areas for effective vector management.

Engage local communities through forums,
educational campaigns, and health literacy

initiatives to enhance understanding of epidemics,

Establish  district health committees with transmission pathways, preventive measures, and

empowered community engagement and conduct early symptom reporting significance.

community-friendly ~ awareness ~ campaigns
to ensure greater accountability to affected

communities.

CLAYTON COUNTY HEALTH DISTRICT

COMMUNITY HEALTH
LITERACY INITIATIVE
(CHLI)

CHLI is a health literacy and COVID-
19 information program to help you
Ny e live a healthier lifestyle. We provide
—-......"‘"""‘"-......._.\ linkages to vaccines, community .
resources, COVID-19 testing, and: - i
THE COMMUNITY TOOLKIT T ——
This Interactive toclkit can help you make [ 4 -
abolit your health and COVID-9. It [ ——
covers staying safe at work, talking with your Sl
doctor, traveling, getting vaccinated, and mare s I
BE e e Ny Lo L St en et byl e e Dol g Avoen SEETEIETE :
COVID-19 COMMUNITY SURVEY
ctronic survey asks Clayton County
WVID-12 opinions and
)
Jair EAMCRLE -.\
-eb-“ .
" 4°
|
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Contingency — Epidemics, Vector Borne Diseases Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

e District and provincial governments should e Embrace the Integrated Approach for Sustainable

ensure 100% vaccination coverage among target Management of Vector-Borne Diseases (VBDs)
groups. to develop a comprehensive strategy integrating

e  District Administrations must guarantee regular various interventions with other disease control
cleaning and maintenance of water supply lines. measures in Pakistan.

Ensure regular disinfection of public spaces

including hospitals, labs, dispensaries, public

transport, and stations.

Integrated Vector
Management (IVM)

Intra- and inter-sectoral
coliaboration



Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Epidemics, Vector Borne Diseases

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

¢  Conduct Malaria Control Programs (MCPs) with
structured vector control components at national
and provincial levels in Pakistan.

e The Directorate of Malaria Control (DoMC)
in Pakistan should actively manage the vector-
borne diseases (VBDs) through the formulation

of national policies, strategies, guidelines, and

surveillance tools.

Enhance  regional  monitoring  networks,
share epidemiological data, and coordinate
response efforts for transboundary epidemics
affecting semi-desert zones in collaboration
with neighboring countries and international
organizations.

Coordination across ministries of sectors,
including healthcare, agriculture, academia, and
transportation, trade, and industry to implement
integrated epidemic response plans and to ensure

disinfection through UV radiations and sanitizing

sprays.




Contingency — Epidemics, Vector Borne Diseases

National Academia Input

Private Sector and Local Industry Role

® Need for adaptable funding mechanisms to
support malaria and VBDs response efforts across
various technical actors engaged in humanitarian

emergencies, including local non-governmental

organizations and private sector entities.

ganﬂn Management

Semi Desert Zones (Punjab, Sindh, Balochistan)

International Academia Input

Private Sector and Local Industry Role

e Consider adopting multidisciplinary training

approaches for health professionals.



Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input

NGOs, Humanitarian Resource Enablers

e Collaborate with NGOs and Humanitarian
enablers for emergency relief efforts in Pakistan.
e Develop adaptable funding mechanisms to bolster
efforts addressing malaria and vector-borne
diseases during humanitarian crises, involving
participation from local NGOs and private sector

entities.

International Academia Input

NGOs, Humanitarian Resource Enablers

e Assist in building and enhancing healthcare
infrastructure, such as clinics, laboratories,
and treatment centers, to enhance healthcare
accessibility for communities residing in semi-arid
regions.

e Collaborate with local health authorities to
establish robust disease surveillance systems,
facilitating early detection and response to

epidemics and vector-borne diseases through data

analysis and information exchange.

Contingency — Epidemics, Vector Borne Diseases

World Health
Organization
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SANS FRONTIERES

vy

S
Sule?s
3""%

09@ &i "ﬁ
MERLIN

.1;;1_:‘-.

="USAID

FROM THE AMERICAMN FECFLE

Best Practices for Disaster Mitigation & Management | 181




Contingency — Epidemics, Vector Borne Diseases Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Close collaboration among medical doctors,
veterinarians, and public health officials is vital for
developing predictive disease models, enabling
efficient resource allocation in control programs.

Monitor disease outbreaks, collect epidemiological
data, and analyze trends to identify high-risk areas,
vulnerable populations, and emerging infectious
threats.

Equip frontline responders with the knowledge,
skills, and resources needed to detect, report, and

respond to epidemic diseases effectively.

STEVEN E: RIGDON
RONALD O, FRICKER, JR,

Utilize modern technology to improve vector

intervention monitoring, such as mobile
applications for tracking the distribution of
(ITNs),

efficiency, and reducing direct personnel contact.

Insecticide-Treated Nets enhancing
Disseminate information through community
outreach activities, educational materials, and
media platforms to promote hygiene practices,
vaccination uptake, and early detection of
symptoms.

Advocate for evidence-based policies, regulations,
and interventions to

strengthen  epidemic

preparedness and response in desert areas.

The 2 blillonth Insecticide-treated mesquito net was

delivarad In 2018 and wil ke distributed to familles in 2020,

Haw dass &
maiguilo Bl wark?

MONMITORING THE HEALTH OF
POPULATIONS BY TRACKING
DISEASE OUTBEREAKS

Saving Humanisy from che Ness Plague

ASAN,
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Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Epidemics, Vector Borne Diseases

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Create platforms to inform the public about the
disease and ways to prevent its spread.

Create groups of skilled master trainers to tackle
crises and epidemics.

Local media should produce informative
content, interviews with healthcare experts, and
feature stories on disease prevention and control
strategies to educate and empower communities
Organize community engagement programs
in collaboration with local media outlets and
eatly warning centers to promote community
participation in disease surveillance and response

efforts.
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Utilize Early Warning Systems (EWS) to guide the
development of effective vector control programs,
including analyzing pathogen spread, monitoring
spatial distribution, forecasting infections, and
disseminating warnings for prompt response.
Establish of quarantine and medical facilities
supervised by trained medical care givers and
doctors.

Translate key messages, public service
announcements, and educational materials into
regional languages to reach diverse audiences
and improve understanding of health-related

messages.

Localization

Engineering Translotion

Services
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Contingency — Epidemics, Vector Borne Diseases

National Academia Input

Search & Rescue, Law Enforcement

e The involvement of leaders, volunteers, and
(CBOs)

facilitated improved ownership and sustainability

community-based organizations

of all dengue prevention activities.

e  Hstablish of Hospital-Based sentinel sites.

DENGUE

KNOW THE FACTS
AND ACT NOW

Understand

dangue is tranumitosd through the bite of
ni fnfectad Anden monguito. Dengas
monquitess it througheut the day,

¢ witet puntalnats - such as storage tanks,
wnpecinlly between 8- B am and 4 - g

wARtwEnE, Cocaiiet ahells, fawer pots,

Destroy

‘dangue mosguite bresding sites
Iy nafaly vitspoaing of lams suck
i tyran, cotomt phalls,
dincardad oups snd boltiss that
(e collsct wator.

Bhs & ©

4

Semi Desert Zones (Punjab, Sindh, Balochistan)

International Academia Input

Search & Rescue, Law Enforcement

e Adopt precautionary measures like social
distancing, patient isolation, and quarantine.
e ‘Treatment with antiviral and antibiotic

medications and implementation of infection
control measures.

e Monitor movement patterns, conduct health
screenings, and enforce travel restrictions to
contain outbreaks and protect public health.

e Implement water, sanitation, and hygiene (WASH)
interventions to improve access to clean water,

sanitation facilities, and hygiene practices in desert

communities.
' Limit
° physical
: contact with
; others.
I Avoid shaking hands,
1

hugging, etc., especially
with those who are sick.



Semi Desert Zones (Punjab, Sindh, Balochistan)

(g) Contingency — Food Security & Social Crises

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Cultivate salt-tolerant crops on barren lands,
growing medicinal plants like Jojoba in semi-
desert areas, and implementing saline forestry and
small-scale horticulture using harvested rainwater
for crops like pomegranates and olives.

Local donkeys can be revitalized as they provide
power and thrive on minimal vegetation.

Focusing on home garden and village plant

nurseries that can augment food security.

Food security should be maintained through
improved  agriculture  techniques, resilient
chickpea varieties, Bahiagrass intercropping, and
agrosilvopastoral systems for sustainable water
management.

Farmers should choose climate-adapted breeds
and resilient crop varieties. Consider planting
crops benefiting from climate change conditions.
Utilize pest- and disease-resistant strains, heat-
and drought-resistant breeds, and shade-grown
Crops.

Practice efficient fertilizer use, soil conservation,

crop association, rotation, and zero grazing,

Sk 4

i

i AT



Contingency — Food Security & Social Crises Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

Promote sustainable agriculture, improve water
management, and enhance access to nutritious
food for vulnerable populations

Establish camel farming and processing facilities
to export camel dairy products.

Pakistan needs multi-sectoral interventions to
address food insecurity in rural and urban areas

which includes improving production, processing,

transportation, storage, and marketing;

e Encourage farmers to cultivate drought-tolerant
crops, Implement water-efficient irrigation
techniques, and adopt agroforestry and soil
conservation measures to enhance agricultural
resilience to climate variability and water scarcity.

e Diversify food systems through integrated
production, diverse genetic resources, and varied
diets is essential for risk reduction.

e [Hstablish market infrastructure, cold storage
facilities, and market information systems to
enable farmers to sell their products at fair prices
and reduce post-harvest losses, thereby improving

food security and livelihoods.

Integrated crop and forestry options
control soil erosion, maintain soil organic
carbon, and fix nifrogen

Forage grasses provide soil cover
and reduce erosion; lorage lagumes
fix nitrogen, which benefits growth
of the maize.

Tied ridges torm small basins
and capture rainfall, allowing
water to infiltrate slowly and
maintain soil moisiure,




Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Food Security & Social Crises

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Encourage water-saving agricultural practices and
rotate cropping pattern in each season.

Boost drought-affected farmers’ financial stability
by providing cash initiatives programs.

Conduct research and development activities to
identify innovative solutions and best practices
for addressing food insecurity in desert areas.
Federal —organizations are responsible for
emergency response and disaster management
during food crises and natural disasters in desert

regions.

S

Advocate for policies and measures that promote
food security and address underlying causes of
hunger in desert regions.

Engage in international cooperation and seek
assistance from multilateral organizations, donor

agencies, and development partners to address

food insecurity in desert areas.

"“‘1 ¥ -.
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Contingency — Food Security & Social Crises Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Initiate development and non-profit projects
empowering rural communities through capacity
building and by establishing small medium home-
based industries.

Private sector companies can invest in agricultural
infrastructure such as irrigation  systems,
greenhouses, and cold storage facilities to improve
productivity and reduce post-harvest losses in
desert regions

Encourage the private sector to develop and
adopt innovative technologies and practices that
increase agricultural productivity and efficiency in

desert areas.

Combine public investment in social protection
with increased investment from both public and
private sectors in rural areas and agriculture can
ensure food security.

Support smallholder farmers through contract
farming arrangements, provide access to markets,
and invest in agro-processing facilities to add
value to agricultural products and improve market
access.

Provide training and capacity-building programs
for farmers, agribusinesses, and local communities

in desert regions

Second edition

Achieving Zero Hunger

The critical role of investments
in social protection and agriculture




Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Food Security & Social Crises

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Support smallholders and integrated pest
and disease control, enhancing agricultural
sustainability.

Support the adoption of sustainable farming
techniques, agroforestry systems, and soil
conservation measures that enhance soil health,
water retention, and crop resilience.

Improve supply chain efficiency and traceability
systems to ensure the safety, quality, and integrity
of food products in desert regions.

Coordinate with government agencies, UN
agencies, donors, and other humanitarian actors

to ensure a cohesive and effective response to

food insecurity in desert regions.

ommmatesr i et el ef

gy iy

v 8 i BT -

Involve governments and stakeholders, to
integrate climate resilience into rural agriculture
to foster the community education and enabling
farmers to adapt practices for effective local
strategies.

Facilitate food distribution and logistics
operations in desert regions, ensuring that food
reaches remote and underserved communities.
Conduct nutrition education sessions,
provide nutritional supplements, and support
breastfeeding practices to prevent malnutrition

and improve health outcomes.

Moy peiticidun and fentiliper sophcation
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Contingency — Food Security & Social Crises Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Academia and think tanks generate evidence-
based insights into the root causes of food
insecurity, including environmental degradation,
climate change, poverty, and lack of access to
resources

Promoting local foods like pomegranate, olive,
zizyphus are among the fruit trees which could
grow in desert and semi-desert conditions and

could tolerate extreme drought conditions.

Foster innovation and technology adoption
to improve agricultural productivity, water
management, and food distribution systems in
desert areas

Cultivate drought-tolerant small grain crops like
millet, sorghum, and rapoko to address challenges
associated with insufficient and unpredictable
rainfall.

Participate in global research networks, joint
projects, and knowledge-sharing platforms to

leverage global expertise and resources for local

impact.




Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input

Local Media and Early Warning Center

e Address food shortages in vulnerable areas,
food banks and community-based food security
projects should be established.

e Utilize smartphones for direct communication
between farmers, institutes, and disaster
management, ensuring timely weather forecasts
to mitigate risks during temperature spikes.

e Attention should be paid on institutional

development initiatives within major international

drought and food security warning systems.

Contingency — Food Security & Social Crises

International Academia Input

Local Media and Early Warning Center

Local media outlets serve as crucial channels for
disseminating eatly warning information related
to food security issues in desert regions.

Engage with local communities through
interactive media programs, town hall meetings,
and community forums to solicit feedback, gather
information, and promote dialogue on food
security issues.

Produce local content and educational materials
on food security, nutrition, and agricultural best

practices that resonate with desert communities

Machine leaming

Artificial Intelligence

Applications and Display

* Laptops
* Mobile apps
* Smariphones

» Siglox
* NB-loT

* LoRa

* LoRaWaN

8e® h

Community

Stakeholder meetings

Exchanging information and
ideas about research with all
local stakeholders.

Community outreach

Raising awareness about
research and TB.

Webinars and
cross=site activities

Building a global CAB network and
facilitating cross-site learning.

Putting the community at the heart of
research, making research accountable

Advocacy and policy change

influsncing program and policy
change through meetings with
policy makers.

Engagement

Feedback
Sharing views about research

between community and
study team.

Psychosocial support

Supporting all patients
taking part in the research.

Training
Building capacity of Community

Advisory Boards for participation
im research,
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Semi Desert Zones (Punjab, Sindh, Balochistan)

(h) Contingency — Gender Related Crises

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Establish support mechanisms within the
community that take into consideration and
address the individual concerns of wvatious
genders during emergencies.

Communities in Pakistan should adopt inclusive
awareness campaigns, ensuring that everyone
understands the unique needs and challenges
faced by different genders during crises.
Encourage collaboration between communities
globally and nationally to share insights and best

practices on creating inclusive crisis management

Conduct in-depth assessments to determine the
special needs and vulnerabilities of different
genders within the community during crises.
Conduct training to community people, local
organizations, and government agencies on
gender mainstreaming ideas and practices.
Communities worldwide should advocate for
inclusive crisis response initiatives, emphasizing

the importance of addressing diverse gender

needs during emergencies.

Minimum Standards

strategies. ’
for Prevention and Response to

Let's Not
Gender Bias
Prevent
Us from
Saving a Life

Gender-Based Violence in Emergencies




Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Gender Related Crises

National Academia Input International Academia Input

Area Governance Area Governance

Address social protection concerns within
(internally displaced person) IDP camps, with
specific attention to the well-being of women and
children.

The Social Welfare Department should actively
contribute to child protection efforts by
establishing Child Welfare Units in disaster-

affected regions.

Advisory bodies must help in establish more
resilient and inclusive communities by prioritizing
economic, social, and political empowerment
programs for people living in semi-desert areas.
Develop empathy, understanding, and solidarity
among varied communities.

Develop and implement policies and strategies to

address food insecurity in desert regions

Our Journey to Empower:

Woman for Climate Resilient Societies




Contingency — Gender Related Crises Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e  Encourage the adoption of sustainable livelihood Enact programs that cater to the specific
strategies that are resistant to climate change and needs and priorities of women, girls, and other
environmental deterioration. marginalized genders.

e Raise awareness about gender equality and Advocate for the removal of structural hurdles
women’s rights in desert communities through that prevent women’s empowerment, such as
culturally sensitive approaches discriminatory legislation, cultural norms, and

[ ]

Involve women in water management and
sanitation initiatives in desert areas, as they

are often responsible for collecting water and

managing household sanitation.

uneven access to resources and opportunities.




Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input

Private Sector and Local Industry Role

® Train employees to understand and support each
other during crises, considering gender-specific
needs.

® Increase the representation and leadership of
underrepresented people and communities in

decision-making and advocacy efforts.

ipation

in adaptation needs i influence in ada

Contingency — Gender Related Crises

Empowering Underrepresented Communities

Prroxy Vioting

Enhancing Accessibiity and
Representation

Balancing Convenlence and Security

Ensuring Transparency and
Accouritability

International Academia Input

Private Sector and Local Industry Role

e Collaborate with stakeholders from all sectors to establish comprehensive strategies for dismantling

oppressive systems and promoting all individuals’ rights and dignity.

e Support worldwide initiatives that focus on treating everyone faitly and sensitively during crisis responses.

t }h‘ . .‘ll
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Contingency — Gender Related Crises Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Promote  gender-responsive  policies  and
interventions while also offering support services
to survivors of gender-based violence.

Facilitate community-led initiatives, women’s
groups, and gender-sensitive forums where
women can voice their concerns, share
experiences, and advocate for change.

Provide training on gender mainstreaming,
women’s rights, and gender-sensitive

programming, fostering a more inclusive and

equitable approach to development

Conduct comprehensive assessments to evaluate
access to healthcare, education, sanitation, and
protection services to vulnerable groups.

Provide gender-sensitive humanitarian assistance,
protection services, and psychosocial support
to mitigate the impact of crises on women and
promote their resilience.

Collaborate with other stakeholders, including
government agencies, UN agencies, donors, and
local communities, to address gender issues in

desert areas.

Gender-
Responsive &
Age-
Sensitive
Social
Protection




Semi Desert Zones (Punjab, Sindh, Balochistan) Contingency — Gender Related Crises

National Academia Input
Area Academia, Think Tanks

International Academia Input

Area Academia, Think Tanks

Create platforms for women to share their e Empower individuals, particularly women and
experiences and perspectives on gender-related girls, with self-defense training can enhance
crises. their ability to protect themselves in hazardous
Include gender-inclusive education in local situations.

academic programs to prepare for diverse neceds @  Use research to influence global policies that

during crises.

A Policy Brief

prioritize gender sensitivity in crisis responses.

BEYOND
GENDER
PARITY

May 2022
Prepared By:

Leelangi Wanasundera




Contingency — Gender Relate Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Provide access to emergency communication
channels, like hotlines or mobile apps, to seck
assistance during gender-related crises.

Promote gender-sensitive reporting by ensuring
that women’s voices and perspectives are
represented in news coverage

Local media outlets amplify the voices of women

leaders, activists, and advocates working to

address gender issues in desert atreas.

Highlight the successful examples of gender-
inclusive initiatives and resilience = strategies
through media coverage can inspire positive
actions and encourage replication in other
communities.

Collaborate with early warning centers to ensure
that gender considerations are integrated into
carly warning systems and disaster preparedness

efforts.




Semi Desert Zones (Punjab, Sindh, Balochistan)

National Academia Input

Search & Rescue, Law Enforcement

Establish gender-sensitive communication.
Efforts should be made to promote gender
diversity within SAR teams and law enforcement
agencies.

Ensuring their safety and dignity, especially in
high-risk situations.

Engage with local communities to raise awareness
about gender issues and empower women and

gitls to participate in decision-making processes.

Contingency — Gender Related Crises

International Academia Input

Search & Rescue, Law Enforcement

e Conduct specialized training in managing gender-
related crises.

¢ SAR teams and law enforcement agencies should
have protocols in place for responding to cases of
gender-based violence in desert areas.

e DProvide immediate assistance to survivors,
conducting thorough investigations, and ensuring
access to justice and support services

e Advocate for policies and programs that promote

gender equality.

Best Practices for Disaster Mitigation & Management







Desert Zone (Sindh and Balochistan)

(a) Contingency — Desert storms

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Ensure safety indoors by minimizing travel and
keeping windows and doors closed to guard
against dust infiltration.

Promote medicinal resilience in arid areas with
drought-tolerant plants like Tamarix aphylla, ‘Ber’
(Zizyphus mauritiana), Acacia nilotica, Dalbergia
sissoo  (Shisham), Eucalyptus cumuldulensis
(Safeda).

Wear dust masks or cover your mouth and nose
with a cloth to prevent inhaling harmful dust

particles.

Construct buildings and infrastructure with sealed
windows, air filtration systems, and strong roofs
can help to protect against dust infiltration.

Adopt drought-resistant practices like mulching,
which creates a protective barrier over the soil

surface.

Use wind breaks and shelter belts.




Contingency — Desert storms Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

Collaborate with local authorities and agencies for
coordinated disaster preparedness.

Implement plans with early warnings, risk
assessments, and address root causes for effective
disaster management to combat dust storms.
Implement policies and strategies that focus

on desertification control, land management

practices, and early warning systems.

Assign community shelters for residents to seek
protection during desert storms.

Build resilient structures capable of enduring
powerful winds and flying debris.

Successful implementation of mixed-species tree
belts to decrease wind speed, reduce erosion, and
improve soil conditions.

Support afforestation and reforestation to

stabilize soil and combat desertification.

Partner
With Local

Governments
o ul

EDITABLE STROKE




Desert Zone (Sindh and Balochistan) Contingency — Desert storms

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e Recognize and allocate emergency shelters in
susceptible regions.
e Conduct regular public awareness on the impacts

of dust storms.

Establishment of community nurseries to
cultivate drought resistant plants and organizing
efforts for tree plantation.

Implement stabilization techniques such as
mechanical methods  (palisades), chemical
approaches (calcium bentonite or silica gel), and
biological methods (mulching and establishing

plant cover) for sustainable control.




Contingency — Desert storms Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Develop  storm-resistant  buildings  through
structural reinforcement in industrial and private
sectofs.

Educate employees, stakeholders, and local
communities through awareness initiatives to

boost preparedness and resilience to desert

Deploy early warnings, remote sensing, and
mobile apps for real-time responses.

Establish hubs and incubators to promote
collaboration among the private sector, academia,

and government for innovative solutions against

desert storms.

storms.
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Desert Zone (Sindh and Balochistan)

National Academia Input

NGOs, Humanitarian Resource Enablers

® Provision of aid to affected people.

® Allocate resources for better meteorological
monitoring, ensuring accurate desert storm
predictions and enabling timely proactive

responses.

Contingency — Desert storms

International Academia Input

NGOs, Humanitarian Resource Enablers

Provisions of Personal Protective Equipment
(PPEs) such as goggles, masks, clothing, shoes.
Provide training on desert storm safety

procedures, including evacuation plans and first

aid.

Best Practices for Disaster Mitigation & Management | 205




Contingency — Desert storms Desert Zone (Sindh and Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

e Educate biomedical and meteorological experts Utilize total-sky cameras and webcams for
jointly about dust storms. effective dust early warning casting in remote
e Cultivate drought-tolerant trees and shrubs which sites.
helps in soil stabilization, erosion reduction, and Use Sun photometers and radiometers for dust
the attenuation of the intensity of storms in monitoring and characterization.
deserts. Utilize the Pseudomonas argentinensis strain
[ ]

Grow drought-resistant crops like mungbean,

chickpea, cowpea, and wheat.

Wireless
Communicatio

(bacterial specie) SA190 gene for enhanced

drought stress resilience.

a Plant Drought
Stress Monitoring

,,,,,,,,,
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Desert Zone (Sindh and Balochistan)

National Academia Input

Local Media and Early Warning Center

e  Warnings should be issued through television,
radio, newspapers, and social media.
e Promote educational campaigns (informing tips

related to self-protection).

Normal irrigation

Drought

Contingency — Desert storms

International Academia Input

Local Media and Early Warning Center

e Media can be helpful in providing information
regarding emergency shelters, rescue teams,
transportation and medical facilities available in
affected areas.

e Conduct disaster education training for enhanced

preparedness.




Contingency — Desert storms Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement
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Efficiently position key resources for effective
response during sandstorms including medical
supplies, protective gear, and vehicles.

Enforce road closures, traffic diversions, and
other measures to prevent accidents and ensure
the safety of residents and emergency responders.
Deploy personnel and assets for flood relief and
conduct search and rescue operations during
flood incidents, emphasizing a comptrehensive

and coordinated response.

x
0.
ster Mitigation & Management

=

Ensure that trained teams are pre-mobilized for
efficient search and rescue operations, utilize
helicopters, drones, and ground teams to locate
and assist individuals or distressed communities.

SAR teams and law enforcement agencies often

work together to coordinate emergency response

efforts during desert storms.




Desert Zone (Sindh and Balochistan)

(b) Contingency — Rising Temperatures, Abnormal Heat

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Avoid exposure to heat waves by avoiding
activities during peak hours.

Drink more water and juices (sattu, mint) and stay
hydrated

Using natural materials such as cotton or wool.
Take a bath with the neem water.

Combine recycled elements with locally sourced
materials for aid items, capitalizing on their
standardized nature.

Use evaporative cooling techniques by wetting
a surface like cloth or mat, allowing water to

evaporate and naturally cool down.

Stay indoorts in ait-conditioned/ ventilated spaces
as much as possible.

Avoid strenuous activities during the hottest part
of the day and take frequent breaks in the shade
or indoors.

Wearing loose-fitting, lightweight, and light-
colored clothing;

Use water infused with ‘palash flower’ extracts for
a rejuvenating experience.

Use low-tech, high-efficiency methods like a
double-roof system and walls constructed with
plastic bags filled with compacted earth for
effective cooling in refugee camps.

Stay informed about heat wave warnings and

updates from local authorities.
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Contingency — Rising Temperatures, Abnormal Heat Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

Install of mist fans or water sprinklers.

Create more cooling shelters.

Adopt sustainable irrigation systems like drip
irrigation or recycled water systems can contribute
significantly to water conservation efforts.

Use materials with higher solar reflectance that
can help to reduce heat absorption and lower

surface temperatures, thereby mitigating the heat

island effect.

Install passive cooling towers to capture cooler
winds and redirect them into living spaces
displaces warm air, enhancing cooling efficiency
and reducing energy consumption.

Adopt energy-efficient practices.

Use smart irrigation technologies which involves
sensors and data analysis to adjust watering
schedules based on plant requirements and
weather patterns.

Use green roofs and walls to reduce ambient

temperatures by up to 5 degrees Celsius.



Desert Zone (S and Balochistan)

National Academia Input

Role of Federal Organizations

Construct thick-walled houses using materials like
adobe (soil, water, and organic additives) or stone
for insulation against high temperatures.

Include green spaces such as parks, gardens in

Urban planning that can benefit greatly from

green spaces as they serve important functions.

Contingency — Rising Temperatures, Abnormal Heat

International Academia Input

Role of Federal Organizations

Install of solar powered appliances such as fans
and air conditioners to stay cool and comfortable.
Grow Trees, grass, and other vegetation that can
help lower temperatures by providing shade and

evaporative cooling,




Contingency — Rising Temperatures, Abnormal Heat Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Use solar panels to harness natural energy for
summer cooling,
Invest in highly insulative building materials for

improved energy efficiency in construction.

Installation of awnings in private residencies or

elderly people homes.

Optimize orientation and window size for
efficiency.

Companies must assess and reduce their carbon
footprint, compensating for any remaining
emissions.

Make use of carved mashrabiya screens, crafted
from wood, stone, or plaster, effectively blocks
and diffuses sunlight that promotes airflow into
living spaces, and ensures privacy, enhancing

comfort and aesthetic appeal.




Desert Zone (Sindh and Balochistan) Contingency — Rising Temperatures, Abnormal Heat

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

® Deploy personnel to vulnerable locations. e Provide essential health services, nutrition

® Provide ORS, medicines, and conduct tree supplements, counseling, preschool activities, and
plantation activities for community well-being. awateness programs for children.

¢ Guide individuals to nearby response centers for
assistance by collaborating with social welfare

organizations
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Contingency — Rising Temperatures, Abnormal Heat

National Academia Input
Area Academia, Think Tanks

e Promote green spaces in urban areas.
e Encourage the use of heat-resistant paints

(containing boric acid and calcium chloride),

chemical prophylaxis, and processed foods.

Desert Zone (Sindh and Balochistan)

International Academia Input
Area Academia, Think Tanks

e Choose homes with limestone and natural
materials to naturally control humidity, absorbing
moisture in humid conditions and releasing it on
sunny days.

e Use of sandy texture that reflects solar radiation,
providing effective cooling for a comfortable
living environment.

e  Maximize shade by building narrow roads and

alleys that offer natural relief from sunlight.




Desert Zone (Sindh and Balochistan) Contingency — Rising Temperatures, Abnormal Heat

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Create Awareness for planners, architects, local
administration and the policymakers.

Disseminate  accurate information  about
impending heatwaves, educating the public about
the dangers of extreme heat, and providing tips

on how to stay safe and cool during heat waves.

Hot
weather
forecast

Take care and allow extra time

Use simple language and visual aids like symbols
to accompany spoken or written warnings.

Regular monitoring of weather patterns and
issuing early warnings about potential heatwaves,
allowing authorities and communities to take

proactive measures to mitigate their impact.

II\

High
temperatures
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Contingency — Rising Temperatures, Abnormal Heat Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Establishment of heat stroke hospitals/centers
and district hospitals during summers.

Locating and rescuing individuals who may be
at risk due to the heat, such as hikers, elderly
individuals, or those experiencing heat-related

illnesses.

Ambulances should initiate early cooling
treatment upon picking up the patient.

Coordinate with other emergency response
agencies to provide medical assistance and

evacuate individuals from dangerous situations.
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Desert Zone (Sindh and Balochistan)

(c) Contingency — Prolonged Drought / Water Scarcity

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

e  Create water ponds and storage tanks to preserve  ®  Focus on Agronomic measures like Soil
fresh water effectively. management techniques and Protective barriers

e DPlant drought resilient crops (sesame), or ® Promote Agri-Voltaics (combining agriculture
considering agricultural insurance. and solar panels).

e Actively engage in recharging aquifers and manage ®  Use carboxymethyl cellulose sodium (CMC-Na)

both surface water and groundwater resources to improve water retention and sand fixation as a
through conjunctive use for sustainable water control practice.
management.

e  Embrace indigenous practices like Tobas, Kunds,
Wells, and Tubewells for sustainable water

conservation.

+Best Practices for Disaster Miti



Contingency — Prolonged Drought / Water Scarcity Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

Implement design strategies such as the use of
resilient materials, thoughtful building design, and
geothermal heating/cooling systems.

Undertake a cost-benefit analysis to assess the
inclusion of water scarcity/drought adaptation

features.

8 JiBest Practices for Didas

1 MifiganOn & Managemeat

Adopt non-conventional water resources and
water saving irrigation techniques.

Promote recycling of rainwater, integrate
wetlands, and utilize terrain for water retention
and purification, addressing water scarcity by

replenishing groundwater.




Desert Zone (Sindh and Balochistan) Contingency — Prolonged Drought / Water Scarcity

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Implement solar or wind power for agricultural e  Prepare plans and policies related to water
adaptation, incorporating management management and harvesting,

applications such as crop types and land e Conduct pre-impact governance programs to
management. strengthen resilience, reduce vulnerability and
Implement spate irrigation and localized runoff minimize impacts (mitigation).

systems. e Implement post impact crisis management
Establish monitoring systems for soil, moisture programs  (regarding emergency  response
level, and weather conditions. procedures).

— Tmigated fielc




Contingency — Prolonged Drought / Water Scarcity Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

®  Use Drought Monitoring and Forecasting Systems ~ ®  Production and use of improved seed varieties
(DMFES). and livestock breeds.

® Initiate rainwater harvesting projects in e Hquip farmers with technologies, knowledge, and
conjunction with ongoing watershed development skills for climate-smart agriculture.

efforts in desert regions.

4 o]
Adaptive Climate — Mitigation
Capacity Smart Potential

Agriculture




Desert Zone (Sindh and Balochistan)

National Academia Input

NGOs, Humanitarian Resource Enablers

® DProvision of food and water under drought
conditions.
®  Provide relief in form of food, water, renewable

energy and education.

Contingency — Prolonged Drought / Water Scarcity

International Academia Input

NGOs, Humanitarian Resource Enablers

e Distribute and cultivate resilient seeds, trees and
bushes adapted to desert conditions, ensuring
reliable food sources for communities.

e Promote water management through initiatives,
advocating for sustainable water use and offering

solutions to combat water scarcity.




Contingency — Prolonged Drought / Water Scarcity Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input
Area Academia, Think Tanks Area Academia, Think Tanks

Conduct research on efficient irrigation methods,
farm layout and balanced use of fertilizers and
pesticides.

Ensure effective water supply via irrigation
channels to address water shortages.

Educate farmers to maximize the benefits of
available water sources and optimization of water
usage.

Use of traditional zai (small basins used to capture

surface runoff) and earthen bunds.

ter Mitigation & Management

e Use efficient water technologies such as drip
irrigation, laser leveling, raised bed planting,

e Use ridges, fanya juus infiltration pits, contour
stone bunds and semi-permeable stone bunds as
water harvesting techniques.

e  Utilizing nylon nets to capture fog, converting
it into water droplets that provides a substantial
daily source of water for bathing, washing, and

cooking purposes.

Fruit tree
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Desert Zone (Sindh and Balochistan)

National Academia Input

Local Media and Early Warning Center

e Ensure the availability of internet access across

districts susceptible to drought.

3\

—

Contingency — Prolonged Drought / Water Scarcity

International Academia Input

Local Media and Early Warning Center

Media coverage and SMS text alerts.
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Contingency — Prolonged Drought / Water Scarcity Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

e Establish efficient ambulance services for swift ® Develop relief programs, including self-help
transfers of patients from remote villages to initiatives, for drought-prone regions.

major hospitals in urban centers. e Design programs to address the specific needs of

environmental refugees.




Desert Zone (Sindh and Balochistan)

(d) Contingency — Ecosystem Imbalance

National Academia Input

Individual & Community Level

¢  Grow leguminous plants that can help restore soil
fertility.

e DParticipate in local environmental education
programs promoting ecological literacy and offer
training to other communities on sustainable

farming practices.

International Academia Input

Individual & Community Level

e Dig artificial grooves in the ground to retain
rainfall and trap windblown seeds.

e Raise awareness among employees, colleagues,
family, friends, and the community about the

significance of preserving ecosystems.




Contingency — Ecosystem Imbalance Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

e Promote biodiversity restoration techniques @ Rotational grazing may assist to minimize
such as protection of National parks, animal overgrazing and sustain healthy desert ecosystems.
reserves, and other conservation zones practiced
in Pakistan.

e  Promote approaches like biocultural conservation,
climate-smart management, and biosecurity aid in

addressing challenges arising from climate change,

human needs and invasive species,
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Desert Zone (Sindh and Balochistan) Contingency — Ecosystem Imbalance

National Academia Input International Academia Input
Role of Federal Organizations Role of Federal Organizations
e Educate policymakers, planners, and e Encourage the use of renewable energy sources

administrators on biodiversity. such as solar and wind power.




Contingency — Ecosystem Imbalance Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry role

® Integrate biodiversity education into national e Combat desertification and encourage
curricula at all levels, with a focus on schools, afforestation.

colleges, and wuniversities, emphasizing its

Core
 Curriculum

importance, principles, and repercussions.

1
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Desert Zone (Sindh and Balochistan) Contingency — Ecosystem Imbalance

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

® Relief organizations must ensure effective ®  Launch impactful awareness campaigns to inform

communication of vital information to affected the public about potential disasters, consequences,
communities for optimal response and support. and recommended actions.
. Motivate individuals to prioritize safety and

community well-being.
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Contingency — Ecosystem Imbalance Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Academia, Think Tanks Area Academia, Think Tanks

e Enhance biodiversity understanding, knowledge, o Adopt Liquid Nano Clay technique for watet

and conservation measures. retention and clay nutrient level enhancement for
e Plant desert-friendly flora like (Calligonum transforming arid soil into fertile ground.
polygonoides, Aerva javanica, Dipterygium e Implement soil manipulation techniques such as
glaucum, Limeum indicum). additives, contouring and stabilizing,
e Control of non-native species. e Native plant restoration.
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Desert Zone (Sindh and Balochistan) Contingency — Ecosystem Imbalance

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

¢ Conduct awareness programs, campaigns, and e  Launch awareness initiatives for the community.

workshops about the importance of desert water

conservation through media.

COVER CROPS

ADDING ORGANIC SOIL REDUCING
MATTER TILLAGE

CONSERVATION

METHODS

PRACTICING CROP
ROTATION

BUILDING
TERRACES

AVOIDING OVERGRAZING
AND SOIL COMPACTION
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Contingency — Ecosystem Imbalance

National Academia Input

Search & Rescue, Law Enforcement

Locate and rescue survivors.
Provide medical care.

Maintain communication network.

Desert Zone (Sindh and Balochistan)

International Academia Input

Search & Rescue, Law Enforcement

Train search and rescue team for specific

ecosystems.
Enforce environmental laws and regulations for

safeguarding ecosystem.




Desert Zone (Sindh and Balochistan)

(e) Contingency — Earthquakes

National Academia Input International Academia Input

Individual & community level Individual & community level

e  Prepare a disaster supply kit with essentials like ~®  Create and practice a family emergency plan.
water, food, medications, and first aid supplies for ~ ®  Regularly inspect and maintain  critical
at least three days. infrastructure such as bridges, dams, and utilities.

e Educate the community about earthquake risks
and provide training on how to respond during

and after an earthquake.

EMERGENCY PREPAREDNESS

}))

MAKE A PLAN BUILD A KIT BE INFORMED
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Contingency — Earthquakes

National Academia Input

Area Governance

e Implement and adopt building/seismic codes of
already existing and new facilities.
e Enforce and adhere to strict building codes to

ensure structures are earthquake resistant.

Viclent shaking Slow horizontal motion Light shaking

Conventional Quake-absorbing Quake-damping
structure structure ,”,Stfucturel |
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234 | Best Practices for Disaster Mitigation & Management

Desert Zone (Sindh and Balochistan)

International Academia Input

Area Governance

Develop detailed vulnerability maps that pinpoint
critical infrastructure elements most susceptible
to earthquake damage, considering factors like
soil type, track alignment, and bridge design.

e Conduct regular earthquake drills at home, school,
and work to ensure everyone knows what to do in

an earthquake.




Desert Zone (Sindh and Balochistan) Contingency — Earthquakes

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Federal agencies should collaborate with provincial Develop plans, programs and establish

and local authorities particularly with the mechanisms for raising awareness of common

carthquake prone areas to develop and implement people, professionals and authorities on
comprehensive earthquake risk management earthquake contingency plans.

plans, incorporating hazard assessments, building Develop rapid response mechanisms to deploy
codes, and emergency response protocols. social wotkers and volunteers to affected areas
Ensure the availability of safe and accessible immediately after an earthquake.

shelters for displaced populations, providing

essential services like food, water, sanitation, and

healthcare. -
o

Contact Infa.and
Communication

Roles and
Responsibities
Assign responsible Have the right
parties 1y act in &m supplies
when tocontact - steps toyour plan.
leaddership roles during and resources on hand,
the disaster,

Ky e ere, and

employess.
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Contingency — Earthquakes Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

® Produce earthquake resistant building materials o  Develop advanced earthquake resistant
that are specifically designed to withstand seismic engineering technologies for design of buildings.

forces.

Base Isolation

i 1solation _
Bearings

| Bearings

Fixed-Base |solated Fixed-Base lsolated
+—— Ground Movement Building Building

@ ',‘ ‘\\ l
Memory

Alloy Bamboo
Structural Steel m Futuristic Materials
Various shapes allow Lightweight Potential for greater
material to bend material with good flexibility and
without breaking weight-to-strength ratio shape retention
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Desert Zone (Sindh and Balochistan)

National Academia Input

NGOs, Humanitarian Resource Enablers

Adobe Stock | #502463037

Plan area wise procedures for search and rescue
operations, medical aid distribution, damage
assessment and resource allocation.

Outline seismic zone wise procedures for search
and rescue operations, medical aid distribution,
damage assessment, resource allocation, and
communication protocols in the aftermath of an
earthquake.

Create easy-to-understand content in local
languages, such as brochures, posters, and videos,
to convey crucial information about earthquake
preparedness.

Work with homeowners and public institutions
to identify and prioritize retrofitting critical
infrastructure and buildings, focusing on schools,

hospitals, and shelters.

EARTHQUAKE SAFETY

Contingency — Earthquakes

International Academia Input

NGOs, Humanitarian Resource Enablers

Work with local communities and authorities to
identify areas most vulnerable to earthquakes
consider factors like housing quality, infrastructure
access, and population density.

Develop clear and practical plan setting out roles,
responsibilities and processes for carrying out
initial damage assessment immediately following
a major earthquake, and communicate the plan to
all who will have a role in damage assessment.
Use visual aids such as illustrations, diagrams, and
infographics to supplement written content and
enhance understanding, mainly for individuals
with low literacy level.

Build trustand partnerships withlocal communities

through participatory risk assessments, awareness

campaigns, and capacity-building workshops.
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Contingency — Earthquakes Desert Zone (Sindh and Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input

Area Academia, Think Tanks

Conduct comprehensive seismic hazard mapping
including active fault zones, and regions with
high seismic risk and assess potential impacts on
infrastructure, communities, and ecosystems.
Train and equip researchers, disaster management
personnel, and University students with the
necessary skills and knowledge to effectively
manage earthquake risks.

Include lessons in national curricula to teach
about earthquake science, risk assessment, disaster

management, and community resilience.

ter Mitigation & Management »* &0
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Organize drills in schools, colleges and universities.
Conduct extensive research to analyze past
earthquakes, monitor current seismic activity, and
develop predictive models.

Conduct ecarthquake awateness training in
academic institutions for educating students
about the risks associated with earthquakes and
preparing them to respond effectively in case of

an earthquake.




Desert Zone (Sindh and Balochistan)

National Academia Input

Local Media and Early Warning Center

e Train construction workers.

e  Evaluate, test and deploy early warning systems.

e Establish robust network of seismic sensors
strategically placed across the country to detect
seismic waves and trigger timely alerts to at risk

communities and authorities.

Contingency — Earthquakes

International Academia Input

Local Media and Early Warning Center

Launch awareness campaigns to educate citizens
about carthquake safety, preparedness measures,
and eatly warning systems.

Develop a seismic monitoring and early warning
system to provide rapid and accurate alerts to

individuals, communities, and organizations.




Contingency — Earthquakes Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Establish firefighting, search and rescue team.
Establish a line of responsibility and measures
to assess the safety of buildings following
earthquakes, and decide on evacuation, repair and
preoccupancy procedures.

Pakistan should enact legislation requiting public
schools to establish emergency preparedness
systems, including disaster plans and preparedness
training for both staff and students.

Setting up search and rescue infrastructure and
services to act as the primary responders in post-

earthquake scenarios.

Provision of earthquake preparedness kits
containing water bottles, nonperishable food and
first aid boxes.

Identify critical infrastructure elements most
susceptible to earthquake damage, like buildings,
bridges, power lines, water pipelines, and
communication networks.

Improve school safety and family readiness by
making preparedness activities an integral part of
the school year.

Regular building inspection operations should be

conducted to avoid the catastrophic impacts of

an earthquake.
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Desert Zone (Sindh and Balochistan)

(f) Contingency—Epidemics, Vector Borne Diseases

National Academia Input

International Academia Input

Individual & Community Level Individual & community level

Utilize neem as a biopesticide to effectively
destroy nymphs.

Exercise crucial interventions like Insecticide-
Treated Nets (ITNs), Indoor Residual Spraying
(IRS), Larval Source Management (LSM), and
Fogging Operations to prevent disease spread and

mitigate health and economic consequences.

Apply insecticides and biopesticides using ultra-
low volume (ULV) oil-based formulations (mixed
with malathion and lambdacyhalothrin) with
specialized vehicle-mounted sprayers for effective
pest management.

conventional

Use smoke, insecticides,

biopesticides, metallic wares, loud music, night

firing, and musical instruments for effective pest

rnanagement.

How to use Neem 0il as an Organic Insecticide

N = \ F

;‘} Mix dntergant and warm
water

Z AN
Indoor residual
spraying
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Contingency — Epidemics, Vector Borne Diseases Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

Enhance surveillance and control methods for
better effectiveness.

Test water supply lines for reliability and
functionality.

Monitor drinking water sources, injuries, and

vector populations for effective prevention of

diseases.
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Build health facilities.

Countries must have clear contingency plans
outlining necessary actions before, during, and
after emergencies.

Adopt intercropping like combining maize and
sorghum with insect repellant (Desmodium and
Brachiaria) to maximize maize production and

reduce stem-boring insects.




Desert Zone (Sindh and Balochistan) Contingency — Epidemics, Vector Borne Diseases

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e Strengthen monitoring networks, exchange o Coordinate across ministries of  sectors,

epidemiological data, and coordinate responses including healthcare, agriculture, academia, and
for transboundary epidemics impacting desert transportation, trade and industry to implement
zones with neighboring nations and international integrated epidemic response plans and to ensure
organizations. disinfection through UV radiations, sanitizing
sprays.
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Contingency — Epidemics, Vector Borne Diseases Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input
Private Sector and Local Industry Role Private Sector and Local Industry Role
e Deign better vaccines to protect againstinfections. ®  Conduct diverse health professional

training on vector-borne diseases (VBDs)
with  multidisciplinary ~ impacts, prevention
identification.

e Provide training to emergency, provincial,

protective, and family health workers.

uracdces for Disaster Mitigation & Management



Desert Zone (Sindh and Balochistan)

National Academia Input

NGOs, Humanitarian Resource Enablers

® Support malaria and vector-borne diseases
(VBDs) response in humanitarian emergencies,
engaging diverse actors, including local NGOs

and private sector entities.”

Wildiife Human Public

disease CEEE Health

Animal
disease

Veterinary
Health

Contingency — Epidemics, Vector Borne Diseases

International Academia Input

NGOs, Humanitarian Resource Enablers

e NGOs can partner with local health authorities
to set up robust disease surveillance for ecarly
detection of epidemics and vector-borne diseases,

facilitating prompt responses.
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Contingency — Epidemics, Vector Borne Diseases

National Academia Input
Area Academia, Think Tanks

e Apply repellent pesticides made locally, combining

livestock urine and various botanical plants with

pesticidal effects for effective pest control.
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Desert Zone (Sindh and Balochistan)

International Academia Input
Area Academia, Think Tanks

Install sensors for desert locust and use semi

chemicals to inhibit its phase transformation.




Desert Zone (Sindh and Balochistan) Contingency — Epidemics, Vector Borne Diseases

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Provision of temporary extra WASH facilities and Efficient monitoring, sufficient resources and

public messaging; rapid action.

SMS alert regarding spread of disease and its Establish quarantine and medical facilities
effective treatment. supervised by trained medical care givers and

doctors.
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Contingency — Epidemics, Vector Borne Diseases Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input
Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement
° Establish hospital-based sentinel sites. e Provide treatment with antiviral and antibiotic

medications and implementation of infection

control measures.




Desert Zone (Sindh and Balochistan)

(g) Contingency — Communities Capacity Issues for Disasters Resilience

National Academia Input

Individual & Community Level

Minimize the impacts of natural disasters through
insurance programs.

Promote community development through
effective and culturally relevant education about

risks.

HE \LTH INSURANCE

International Academia Input

Individual & Community Level
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Communities should include green infrastructure
into urban planning and development to take
advantage of the various benefits that ecosystem
services offer.

Prioritize empowerment, social cohesion, and
a shared sense of common good to enhance
community functioning before, during, and after

disasters.




Contingency — Communities Capacity Issues for Disasters Resilience Desert Zone (Sindh and Balochistan)

National Academia Input

Area Governance

o  Provision of mobile healthcare services.

Adaptation
and

sustainable

. development
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International Academia Input

Area Governance

e Integrate resilience principles into urban planning,
building design, and transportation networks for

better disaster and public health preparedness.

Resilience in Planning for
the future provision
urban and policy

Iandscape development

Good urban
governance




Desert Zone (Sindh and Balochistan) Contingency — Communities Capacity Issues for Disasters Resilience

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Showcase outstanding partnerships that have
resulted in excellent financial, social, and
environmental outcomes for both enterprises and
communities.

Implement policies and activities that recognize
the specific problems that rural communities face.
Pakistan’s  government should encourage
economic growth by investing in roads, public
transportation, and power grids.

Integrate Federal personnel (e.g, USACE,
EPA, DOE, FEMA, etc) into low-capacity
communities for extended durations to aid in
developing resilience and mitigation projects as

part of their recovery planning,

O
~ PILOT
PROJECT

Implement proactive tactics and establish an
enabling climate for partnership creation.
Recognize the various demographics, customs,
and communication preferences in rural regions.
Launch pilot scale projects to encourage and
support citizens’ independence.

Create a new political framework that aim to

replace the previous emphasis on top-down

instructions with a more adaptable endeavor.

Drama !
Music

Faith!
Religion

@




Contingency — Communities Capacity Issues for Disasters Resilience
National Academia Input

Private Sector and Local Industry Role

® Invest in health, hygiene, and sanitation that aims
to enhance local awareness and response to health

shocks.
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Desert Zone (Sindh and Balochistan)

International Academia Input

Private Sector and Local Industry Role

Involve private sector that can facilitate

sustainability by engaging market actors ecatly

in project design to comprehend incentives and

boundaries on both sides.




Desert Zone (Sindh and Balochistan) Contingency — Communities Capacity Issues for Disasters Resilience

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

sRREE T s agdanen

The Government and other stakeholders should
supply basic gardening tools and equipment
essential for planting, watering, and maintaining
the kitchen garden.

Collaborate closely with communities, the private
sector, and local governments to contribute to
shock proofing water systems and other natural
resources, ensuring the well-being of vulnerable
groups.

Future investments must prioritize sustainability
and provide recommendations for successfully

allocating investments in resilient communities.

-,',.llrl-

Customize the Kitchen Gardening Package
to meet the individual needs, preferences, and
socioeconomic conditions of target homes.
Institutions should create a seismic assessment
technique for hospitals.

Encourage communities to accept responsibility

for sustainability projects and actively engage in

decision-making processes.

#
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Contingency — Communities Capacity Issues for Disasters Resilience Desert Zone (Sindh and Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Conduct capacity building programs for children
and the elderly for the safety and well-being
of vulnerable people during emergencies and
catastrophes.

Conduct research and create novel incentives to
stimulate both public and private investment in
adaptation and/or resilience measures.

Promote Sustainable management of water and

other natural resoutrces.
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Conduct training programs that address the
unique needs, abilities, and learning styles of
youngsters and the eldetly.

Use age-appropriate teaching materials, visual
aids, and interactive exercises to increase student
involvement and comprehension.

Adopt Community-Based Disaster Preparedness
Plan (CBDP) to empower local residents to
lead and take part in disaster risk reduction and
management initiatives.

Conduct trainings for hands-on experience and

simulations of evacuation procedures in safe,

controlled situations.




Desert Zone (Sindh and Balochistan)

National Academia Input

Local Media and Early Warning Center

e  Utilize social media and communication methods
to spread the information.

e DPrioritize expanding Early Warning Action
Framework coverage to more communities,
especially those in remote and underprivileged

locations.

Contingency — Communities Capacity Issues for Disasters Resilience

International Academia Input

Local Media and Early Warning Center

Encourage coordination and information
exchange between various early warning systems,
such as meteorological agencies, disaster
management authorities, and humanitarian
organizations.

Increase the crisis modifiet’s response capacity

by investing in resource prepositioning, logistics

support, and quick response methods.

Civil Society
&
Communities

/ﬁ
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Contingency — Communities Capacity Issues for Disasters Resilience Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

e Promote Humanitarian efforts to safeguard e Identify existing vulnerabilities, community
against impending dangers. dynamics, and coping mechanisms.

e Conduct in-depth assessments to better @ Use the community policy network to proactively
understand the impacted areas in sociocultural, detect and assess disaster risks at the local level.

geographical, and political contexts.




Desert Zone (Sindh and Balochistan)

(h) Contingency — Food Security and Social Crises

National Academia Input

Individual & Community Level

e TFocus on home garden and village plant nurseries.

e Grow cither fodder for livestock or cereal crops
for their food.

e Local donkeys should be revived as they are a
source of power and can thrive very well on scant

vegetation.

International Academia Input

Individual & Community Level

e Use seeds that are labeled as genetically pure and
free from cross contamination.

e Use fresh and high germination rate seed.

e Promote sustainable food production practices,
such as community gardens, farmers’ markets,

and cooperative farming initiatives.
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Contingency — Food Security and Social Crises Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

The government should commission water
interventions like rainwater harvesting (RWH)
systems, emergency ponds, and small dams to
provide safe drinking water.

Pakistan must tackle food insecurity in both
rural and urban areas through multi-sectoral
interventions, focusing on enhancing production,
processing, transportation, storage, and matketing,
Pakistan needs to empower agriculture and

livestock producers with better access to

technology in the desert areas.

Develop a sustainable, healthy, safe and climate-
neutral food system by conducting research on
agriculture and retail trade, interaction between
different stakeholders, regulation, and the steering

power of policy makers (Finland).




Desert Zone (Sindh and Balochistan) Contingency — Food Security and Social Crises

National Academia Input

International Academia Input

Role of Federal Organizations Role of Federal Organizations

Cultivate drought resistant crops such as millet,
sorghum, and wheat.
Educate farmers on Climate Smart Agriculture

(CSA) and give access to advanced technology.

MILLET

Enhancing diversification within the food system,
such as integrating production systems, utilizing
diverse genetic resources, and promoting vatied

diets.

Cultivate  drought resistant crops, such as
sorghum, millet, and certain varieties of wheat

and barley, that require less water.

|
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Contingency — Food Security and Social Crises Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Introduce small-scale, portable solar units to
convert brackish water to sweet water can provide
an alternative source of potable water and can
help communities prevent diseases like stomach
problems, which are a result of drinking brackish
watet.

Make connections to metropolitan markets and

invest in transportation infrastructure, to have

better access to markets.

Promote small scale agriculture businesses.

Launch projects related to development and non-
profit initiatives empowering the rural community
by capacity building and small and medium home-

based industry.




Desert Zone (Sindh and Balochistan) Contingency — Food Security and Social

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Promote integrated multi-sectoral intervention Initiate silo projects (wheat, grains).
(by increasing the availability of drinking water, Technology transfer, advisory services, and
boosting household income, and facilitating facilitation extension should be implemented and

access to a nutritious diet) to tackle malnutrition. practiced in a dynamic way to achieve the set goals

Large-scale  vaccination and  deworming regarding sustainable agriculture.

campaigns to be organized.
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Contingency — Food Security and Social Crises

National Academia Input
Area Academia, Think Tanks

¢ Empowerment of Women in Agriculture.

e Promoting local foods pomegranate, olive,
zizyphus are among the fruit trees which could
grow in desert and semi-desert conditions and
could tolerate extreme drought conditions.

e Hydroponics and greenhouse farming should be

promoted.

e Investment in bio salinity research.

Desert Zone (Sindh and Balochistan)

International Academia Input
Area Academia, Think Tanks

e Use speed breeding techniques and selected
Heliospectra ELIXIA LED growth lights to
illuminate plant growth rooms.

e Implement straw checkerboard barriers for
erosion control and plant recovery in vulnerable
areas. These barriers effectively augment surface
roughness, diminishing wind speed in the near-
surface layer and contributing to the preservation
of ecosystems.

e Promote Arid flora bombing (Seed bombing) in
desert areas.

e Production of a vatiety of products such as
candies, jam, wine, salads, and even burgers from

cactus.



Desert Zone (Sindh and Balochistan) Contingency — Food Security and Social Crises

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

e Create the awareness about the sustainable as ® Provide vital emergency and resilience aid to

well as conservation agricultural techniques (land affected people with a focus on bolstering crop
preparation, cultural, protection, post harvesting, production and assist individuals with inputs and
value addition and marketing facilities). technical guidance.

ZIN
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Contingency — Food Security and Social Crises

National Academia Input

Search & Rescue, Law Enforcement

e Support smallholder farmers via market

connections, technical help, and loan availability.

Desert Zone (Sindh and Balochistan)

International Academia Input

Search & Rescue, Law Enforcement

e Free and reliable distribution of emergency food,

nutrition, and livelihood support.




Desert Zone (Sindh and Balochistan)

(i) Contingency — Tourism Related Crises

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Tourists should familiarize themselves with
potential risks and hazards unique to desert
environments, such as extreme temperatures,
sandstorms, and limited access to resources.
Prioritize personal safety, stay hydrated, seek
shelter during sandstorms, protect from sun, and
adhere to local guidelines and regulations.

Utilize navigation tools like maps, GPS devices,
or compasses to navigate through desert terrain,

thereby minimizing the risk of getting lost.

Obtain basic first aid when traveling in remote
desert areas.

Acquire fundamental survival skills, including
building shelters, locating water sources, and
signaling for help.

Tourists should ensure their safety by carrying
reliable communication devices, allowing them to

call for help during emergencies or communicate

their location to rescue teams.




Contingency — Tourism Related Crises

National Academia Input

Area Governance

e  Promote tourism policy which respects sustainable
development and a moral and professional code
of ethics.

e Educate people about tourism challenges.

=

Desert Zone (Sindh and Balochistan)

International Academia Input

Area Governance

e Provide adequate facilities for tourists (water,

shelter, transportation).




Desert Zone (Sindh and Balochistan) Contingency — Tourism Related Crises

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e Establish a comprehensive framework that e Commit funds to enhance infrastructure

outlines protocols for effectively respond to development and ensure ongoing maintenance.
various crises. e Introduce innovative financial support packages

e DProvide special short-term loans or running specifically for the tourism sector to bolster its
finance options to meet immediate financial needs resilience and recovery.

®
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Contingency — Tourism Related Crises

National Academia Input

Private Sector and Local Industry Role

® Implement versatile business models capable of
swift adaptation to evolving market conditions
and crises.

® Incorporate flexible booking policies, alternative
accommodation options, and virtual experiences

to enhance resilience.

Cultural
cansenvation
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Desert Zone (Sindh and Balochistan)

International Academia Input

Private Sector and Local Industry Role

e Create a variety of resilient tourism products and
experiences, including ¢, and adventure tourism,
to mitigate the impact of downturns in specific

sectors during crises.




Desert Zone (Sindh and Balochistan) Contingency — Tourism Related Crises

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

® Strategically pre-position emergency supplies,
medical kits, and communication equipment
within desert zones.

®  Organize inhouse and online trainings/ webinars

for tour operators, and workets.

NGOs should conduct training programs for their
staff and local communities, covering emergency
response  procedures, first aid, emergency
communication, and cultural sensitivity.

Provide funds to equip search and rescue teams
with advanced technology, including drones,

thermal imaging cameras, and GPS devices.




Contingency — Tourism Related Crises

National Academia Input
Area Academia, Think Tanks

e Use satellite imagery and GPS technology to aid

tourists.
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Desert Zone (Sindh and Balochistan)

International Academia Input

Area Academia, Think Tanks

Collaborate internationally with academia and
think tanks to build a collective understanding
and response to tourism-related crises worldwide.
Utilize research findings to provide advisory input
that informs global policies, thereby enhancing
the efficacy of crisis responses within the tourism

industry.



Desert Zone (Sindh and Balochistan) Contingency — Tourism Related Crises

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

e Jocal media outlets should establish @ Provide easily accessible contact details for

communication channels with tourism emergency services, tourist assistance hotlines,
stakeholders,  government  agencies, and and pertinent government agencies ensures
emergency responders to facilitate the exchange tourists can swiftly seek help during emergencies.

of information and coordinate response efforts @ Development of applications should be
during an emergency. considered in multiple languages.

e Alerts should be offered in multiple languages.
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Contingency — Tourism Related Crises Desert Zone (Sindh and Balochistan)

National Academia Input International Academia Input
Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement
e Creating Joint task forces. e Establishing a central command center and
e Provide emergency shelter and refuge, as well as Surveillance systems.
evacuation transportation by land, sea, or air. e Provide relief supplies that are genuinely suitable

for local needs, cultures, and customs, and

whenever feasible, procured from local sources.
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Coastal Zone (Sindh and Balochistan)

(a) Contingency — Cyclones

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

move and transfer

e Keep yourself updated with weather forecastsand @

warnings issued by meteorological departments.

Before a cyclone hits,

belongings to safer places, prepare emergency kits

Follow official instructions and evacuation orders. and stockpiled food.
e  Stay indoors and away from windows, doors, and e  During a cyclone, stay indoors and away from
exterior walls. windows, doors, and exterior walls. Seek shelter in
e Trim trees and shrubs around your home so that a basement if possible.
they are more wind resistant. e  Get involved in community preparedness efforts

DO'S & DONTS DURING A CYCLONE

such as neighborhood watch programs, disaster

response training, and volunteer organizations.

Keep your docomests and
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Contingency — Cyclones Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

Improve overall disaster preparedness, response, ®  Establish CyclonePreparednessPlan, construction

recovery, and mitigation by Strengthening of emergency shelters, the dissemination of

management capacity and coordination as well as warnings, and improvements in the accuracy of

networking facilities at all levels. cyclone forecasts will play a part in increasing

Launch public awareness campaigns to educate resilience.

residents about cyclone preparedness, evacuation ~ ®  Enforce building codes to ensure the structures

procedures, and the importance of heeding are built to withstand cyclones and storm surge.

warnings.

VILLAGE s T_ T 2-Sq.Km.
N UNIT _’,,-" 2-3 Thousand People
‘ UNIT COMMITTEE
f'l’-.’-r
/ e
-‘_“""--.
- ‘-‘-\h‘\
.,-/’/I / r \\ \\u
Warning Shelter Rescue First Aid Relief
Group Group Group Group Group
Warning Volunteer (L) : Relief Volunteer
Addl Warning s dg‘l“;“f V °1"E“]'“’" AddL Relief Volunteer
Volunteer ; SRR
L :

First Aid Volunteer
Addl First Aid Volunteer
Female First Aid Vaolunteer

Shelter Volunteer
AddL Shelter Volunteer Female

Shelter Volunteer
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Coastal Zone (Sindh and Balochistan)

National Academia Input

Role of Federal Organizations

Undertake risk assessments to evaluate the risks
of tropical cyclones and illustrate them in hazard
maps.

Invest in climate adaptation by scaling up and
deploying public funds more effectively.

Adopt a holistic approach that encompasses all
aspects of risk management, that addresses the

issue of community vulnerability.

EMERGENCY PREPAREDNESS :

ﬂ )

BUILD A KIT BE INFORMED

MAKE A PLAN

Contingency — Cyclones

International Academia Input

Role of Federal Organizations

Implement and regulate land use and enforce
building codes for areas vulnerable to the effects
of tropical cyclones.

Allocate resources for research and development
initiatives aimed at improving cyclone forecasting,

risk assessment, and disaster management

strategies.

Dratun (e.g. NGVDY, MAVDY

Buildings

Shoreline Sand Banch Cwarland Vegoetated Limit of 100-year

wind fetch ragion Tlocding and waves
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Contingency — Cyclones Coastal Zone (Sindh and Balochistan)

National Academia Input

Private Sector and Local Industry Role

® Engage with government agencies to develop and implement disaster risk reduction and climate resilience
programs.
®  Use locally available materials like mud, sand, and bamboo combined with modern engineering techniques

to create more resilient infrastructure and bartiers.

International Academia Input

Private Sector and Local Industry Role

e Work on early warning systems that can accurately predict cyclones and issue timely alerts to residents.

e Build robust coastal infrastructure, such as seawalls, breakwaters, and surge barriers, to guard against storm

surges.




Coastal Zone (Sindh and Balochistan) Contingency — Cyclones

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Engage with local communities to raise awareness
about cyclone risks, preparedness measures, and
evacuation procedures.

Improve early warning systems coupled with
meteorological sensors to disseminate timely
information to affected communities.

Equip local authorities, and communities with
skills necessary to anticipate, prepate and respond
to cyclones.

Identify and designate suitable emergency shelters
in coastal areas capable of accommodating large

numbers of residents during cyclone events.

Enhance the capacity of local organizations and
governments to respond effectively to cyclones
by Providing training, resources, and technical
support.

Support the evidence-based policymaking and
advocating for improved disaster risk reduction
strategies.

Promote  environmental conservation —and

sustainable resource management in coastal areas.

EVALUATE/
IMPROVE

PREPAREDNESS CYCLE

EXERCISE ORGANIZE/

EQUIP
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Contingency — Cyclones Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input
Area Academia, Think Tanks Area Academia, Think Tanks

e Use of nature-based solutions, or green
infrastructure.

e Enact building codes for areas vulnerable to
tropical cyclones.

¢ Develop acomprehensive floodplain management
plan.

¢ Build embankments, sluice gates, polders and
beach nourishment.

e Use of satellite and Drone technology fused with
early warning systems for floods, integrate data
from satellite imagery, weather radars, hydrological

sensors, and use of predictive modeling tools.

Toward Flood Source

100-Year
Wane Crest
Elevation (ABFE)

Use Nonstructural mechanisms to mitigate
coastal flooding

Integration of “green” infrastructure (mangroves)
with traditional “gray” infrastructure to provide
cost effective protection from cyclones

Spread hygroscopic particles into the atmosphere

to enhance rainfall and energy release could help

to weaken cyclones.




Coastal Zone (Sindh and Balochistan)

National Academia Input

Local Media and Early Warning Center

e The volume (loudness) required for alerts and the
number of sirens needed in a particular area and
their effective positioning should be kept in mind
while installing early warning systems.

e Radio wireless links with a good line of sight to
such systems ate used for such purposes. HF/
VHF networks used by government agencies or
emergency services are currently available.

e Mass notification systems activated via satellite
and addressable notification systems can be used
for rough terrains (In coastal regions of Pakistan
like in Gwadar and Pasni)

e Use of local media and weather forecast apps to
disseminate the early warnings across the region.

Absorbing aerosols (strong: black carbon;
moderate: dust and organic carbon)
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Contingency — Cyclones

International Academia Input

Local Media and Early Warning Center

The best solution for Best early warning systems
would be a wireless-operated mass notification
system.

should be

communicate eatly warnings so that panic can be

Broadcasters trained how to
avoided.

Advancement in the technologies of remote
sensing through satellites which can predict and
give warning signs to the government and people
who are going to hit their locality.

Use of Cloud Computing, data sharing, creating
and using mobile apps and utilizing social media

channels to communicate with communities.

Scattering aerosols
(sulfate, nitrate, sea salt)
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Contingency — Cyclones Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Monitor weather conditions and issue timely @ Conduct quick water rescues and aid trapped
warnings to coastal areas. people in flood affected areas.
Prevent looting and other criminal activities in e  Work closely with other emergency tresponse
evacuated or disaster-affected areas. agencies, such as the Coast Guard, police, and fire
Conduct evacuation plans, ensuring the safe departments, to coordinate rescue efforts.

[ ]

movement of people from vulnerable areas to

shelters.

282 Best'Practices for DisasteriMi

Establish a land use management system that
disseminates knowledge on land use along the
coastal belt and discourages further settlement
in remote locations (Land Encroachments)

that cannot be easily accessed, especially in

emergencies.




Coastal Zone (Sindh and Balochistan)

(b) Contingency — Rising Temperatures, Abnormal Heat

National Academia Input

Individual & Community Level

e Staying hydrated and indoors during the hottest
part of the day, and checking on vulnerable
individuals like the elderly or those with health
conditions.

e Support and revive traditional techniques like;

a.  Wearing loose clothing
b. Natural ventilation in homes

c.  Staying hydrated

International Academia Input

Individual & Community Level

e Usageof permeable materials in civil infrastructure
and residential construction can reduce the heat
effect.

e Disseminate timely eatly warnings by bicycle,

megaphones and sirens, signal lights, signal flags.

P " THE HEAT!

VVATLUH UL | e ey ation
pEeyss.ws - e Fir e eivmation on extiems heat please v

q.(_r B e




Contingency — Rising Temperatures, Abnormal Heat

National Academia Input

Area Governance

e Build Natural landscapes in coastal and urban
areas, such as trees, parks, and vegetation which
can help in cooling,

e Invest in the construction and maintenance of
coastal defense infrastructure such as seawalls,
levees, and dikes to protect coastal communities
from storm surge and erosion.

e Conduct regular assessments of existing coastal

defenses and prioritize upgrades whete needed.

‘What Mappers Haahh impacts
with Rlsing of Pisisng
Tempeintae Temperatuies
ol i
Earser inproaged {Haood Buohkn  Diehydetion
Engw Meit O or Hoat Siress
and Flunoft Lewals
‘6 o ‘ﬁ Q
Inommsen Srifin Chrooa:  Fecooed
et Kadwy  Puncionof
50 0f 'traer (Eartor Sonngl  Dwmoase Corsnl Nervous
Syom
Incroaped Fate Exacorbaton
o Cramical Sovors Mnossss
Formason

Coastal Zone (Sindh and Balochistan)

International Academia Input

Area Governance

e Build the capacity of local emergency responders
and healthcare professionals to effectively manage
heat-related emergencies through training,

e Integrate cyclone risk management into broader
climate and resilience

adaptation planning

initiatives.

BEAT THE HEAT:

Extreme Heat

Heat related deaths are 100% preventable

Exireme heat or heat waves
accur when the temperature
reaches extremely high levels
or when the combination of
heat and humidity causes the
air to become oppressive.

DY
Houses with Construction
littie to no AC worksites

284 | Best Practices for Disaster Mitigation & Management

Stay hydrated with water,
avoid sugary beverages air conditioned area

Ghildren

HOW to AVOID:
b

Stay cool in an

Wear light-weight, light colored,
loose fitting clothes



Coastal Zone (Sindh and Balochistan) Contingency — Rising Temperatures, Abnormal Heat

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e Promoting the use of renewable energy sources Knowledge, Attitude and Practice (IKAP) surveys
such as solar and wind energy for cooling and on cyclone warning and heat waves in coastal
electricity needs. regions should be initiated on a systematic basis

[

Provide guidelines and resources for healthcare
professionals to manage and treat heat-related

health issues.

Knowlcdge Attitude
Bullding Formation

Theary of Change

b £ G, 1t T I

in every tropical cyclone prone country.
Promoting the use of green roofs and cool roofs
in buildings, increasing ventilation, and setting up

green spaces.

Hazard
Mitigation &
Adaptation

Hazard

2. Climatic &
Environmental
Conditions

Heat
Vulnerability

Societal
Impact

3.Demographic
& Population
Characteristics

4. Socio-
Economic
Factors
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Contingency — Rising Temperatures, Abnormal Heat Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Conduct Social impact study on a periodic basis
with a joint team of plantation experts, disaster
managers and social scientists in every heatwave
society.

Build heat-resilient infrastructure and adopt
urban planning practices which include the use of
cool roofs, green spaces, and reflective surfaces to

reduce the urban heat island effect.

286 | Best Practices for Disaster Mitigation & Management .

Meteorological departments should give attention
to special needs of specific occupational categories
for Heat wave warning due to more vulnerability.
Nonstructural mitigation measures should be
made an integral part of developmental planning
in cyclone prone and heat waves affected countries
and mainstream it in every organization of the

government as well as in the budgetary process.




Coastal Zone (Sindh and Balochistan) Contingency — Rising Temperatures, Abnormal Heat

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

® Implement public health programs that raise @  Special policies, mediums and mechanisms should
awareness about the risks of heat-related illnesses be evolved to remove gender and age bias in
and promote preventive measures. existing disaster preparedness activities.

® DProject planning, design, and construction © Hducate the community about the risks of heat
practices should account for intense heat in waves that can help people to take preventive

coastal areas. actions and stay safe during these events.

Stay cool during
extreme heat waves

AL
A Cd
= /:-\)_ Try to stay out of the sun Have cold drinks
@‘ /~ between 11amand 3 pm

If you have to go out in the @ﬁ Wear sunscreen with
heat, walk in the shade (=) uva protection

HOT WEATHER SAFETY 1

Wear light, loose-fitting Eat hydrating foods like fruits
@ ;lg:;gju;nmn / cotton clothing and a hat to % and vegetables that contain

cover the face, neck & ears high percentage of water

WEAR LOOSE, LIGHT:
PR NEVER LEAVE CHILDREN .
il N PARKED VEHICLES 03 ‘rﬁ?% ERGHTED loreo [

fnn during the hottest part of Take a cool shower, splash
famll STAY OUT OF THE HEAT/ i - 1 ’
il ] 13 FIND SHADE SIATRIDRCTEE: the day, limit strenuous ﬁ water on the skin, or keep
1

ooo
[ i 'b ECOOL SHOWERS oo/ | activitiesand keep them 1} adamp cloth for hydration
'if’ f';,%i’.*ﬁ“{; ,?ﬁgu’;'ﬁt i il 0“ 8‘“““ R to morning or evening when needed

DO YOU HAVE SYMPTOMS OF HEAT STRESS
OR COVID-19?

3 World Health

‘& ¥ Organization

Irag

: T ; ¢ e ;
s s s - P by
q.P i |.| i ; o i .E ﬂ
Headache Exhaustion Raised body Excessive Breathlessness Body cramps
temperature sweating

Rest in a cool environment for 30 minutes. If your temperature
drops and you feel better, it is most probably heat stress.

|
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Contingency — Rising Temperatures, Abnormal Heat Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input
Area Academia, Think Tanks Area Academia, Think Tanks

e Apply cool roofing solutions like reflective ® Promote Green spaces or buildings that provide
coatings to minimize heat absorption by buildings shade, reduces the urban heat island effect.

e Build Healthy wetlands which have a tendency to  ®  Restoration of mangroves buffer coastlines,
absorb heat, filter pollutants, and provide valuable provide shade, and help regulate coastal

habitat for diverse species. temperatures.

SIX WAYS OF PROTECTING
YOURSELF DURING THE HEAT WAVE

AVDID CAFFEINE
s it worsens defydration

skl iy i cheing KEES HYDRATED
the battest part of the Diink plenty cf water
day (11 a1 ~3pm) g e oy
1 you have to, hawever,
syou sl covered
and stay in the shade
- .

WEAR LIGHT FABRICS Muir:;:qu?‘
sk the eurtains clos
lonse-wmgmmd and #itin cool spaces

e andfor under 3 fan

EAT COLD FOOOS
Eat cold loods such a5 furs
and vagetsbles in your diet
4 commyity
Wee =

™D

e 5

aal’
e

b

1



Coastal Zone (Sindh and Balochistan)

National Academia Input

Local Media and Early Warning Center

Build a community based early warning system
for heatwaves, informing communities about
predicted severity and precautionary measures.

Warning signals in the form of flags or similar

symbols which are culturally acceptable to

Contingency — Rising Temperatures, Abnormal Heat

International Academia Input

Local Media and Early Warning Center

Increasing tree plantings around the buildings to
shade parking and along public rights-of-way.

The warning message content should contain
optimum information on heat wave hit areas to

minimize the loss of lives.

the community should be adopted for easy
dissemination of warning signals in societies with
low literacy level and with limited communication

infra-structure.




Contingency — Rising Temperatures, Abnormal Heat Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

e DMobile civil and military medical teams should
be constituted to work against epidemic outbreak
and pre-positioning of contingency stocks to
ensure swift response and relief efforts

e  Prepare inventory of resources that are available
for relief, rescue and evacuation.

e Assist communities in evacuation, and rescue the

trapped groups and individuals during disasters.

Symptoms of heat
related ilinesses O

Bo alert, remember the symptoms
?nd take proonutloynsm

D) tetnd 0=
v i >40C
By THE
M, e oS
@ nd mpid f
| heartbest |

If you or others feel unwell

:
@

Take
eoel
Ehower

Visit doctor or call ambulance

154 8

Heal crampa Body lemp
lasts more than = (40 or 104°F)
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Promote compliance and enforcement of local
building laws requiring prescribed standards
under national building codes in hazard-prone
urban areas.

Create the necessary legislation and rules to
guarantee that survivors of disasters receive aid
and recovery packages.

Ensure the state of human rights in the impacted
areas and respond to abuses of survivors’ rights,
such as denial of assistance, seizure of property,

abduction of women or children, and injury to

the elderly.




Coastal Zone (Sindh and Balochistan)

(c) Contingency — Marine Pollution, Sea Acidification

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

e DPakistanis should take responsibility at the e Develop several volunteer campaigns programs
individual level and play a part by not throwing for clean-up activity at the beach.
away waste at the coast and into the sea. e  Train Community about the method of fishing,

e  Start the plastic source reduction conversation in

your community.
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Contingency — Marine Pollution, Sea Acidification Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

The dumping of hazardous waste can be checked
by the authorities and businesses convinced
to have treatment plants that measure up to
international standards.

Reducing reliance on fossil fuels, increasing energy

efficiency, transitioning to renewable energy

Promote Eco-tourism activities about the
wonders of marine ecosystems whilst also
promoting a stable economy that relies on the
ocean in developing countries.

Practice safe boating far from mangroves, coral

reefs and sea grasses.

sources, and by protecting and restoring marine
ecosystems that can reduce marine pollution and

sea acidification.

THROW PLASTIC GARBAGE

INTO THE SEA
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Coastal Zone (Sindh and Balochistan) Contingency — Marine Pollution, Sea Acidification

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e The government should encourage the ® Implement the model of Monaco “The

construction of treatment plants and punish non- Responsible Trading scheme”. which highlights
abiding industries with heavy penalties. eco-friendly practices employed by traders and
e The government should encourage the supports them as they move towards a more
environmentally friendly industries through sustainable approach to consumption.
subsidies and other incentives. e TFollowing actions can prevent sea from marine
pollution:

a. Ban use of plastic and adopt litter control
policies

b. Diminish discharge of untreated sewage

c. Hstablish partnerships to address marine

pollution

Global Plastic Waste

Recent statistics indicate that plastic waste is approximately
30% of all waste produced worldwide.

The world generated
242 million tonnes D
of plastic waste, _ M
12% of all municipal
solid waste.

The majorityof ~ North
:thlsu(aste ~ America

East Asia #F
& The Pacific \:

An estimated
81% of global ocean plastlc waste

a smaller geographical area
rainfall, and poor waste management syst

25%
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Contingency — Marine Pollution, Sea Acidification

National Academia Input

Private Sector and Local Industry Role

Coastal Zone (Sindh and Balochistan)

International Academia Input

Private Sector and Local Industry Role

® By adopting cleaner production methods, Develops and promotes technology solutions for
installing waste treatment plants and by preventing waste management and resource optimization.
spills in the sea can reduce the marine pollution Implement sustainable practices to minimize
and acidification. pollution and reduce their environmental
® Support research and development to develop footprint.

innovative technologies and solutions for

addressing marine pollution and sea acidification.
Projection of

Plastic Waste in 2060

Plastic waste is expected 1o increase from 1,230 million metric tons produced by 2060

Recycled

Recycling rates are projected to double from 9% (33 MT) in
2079 to17% (176 MT) in 2060. This indicates a significant
increase in recycled waste and a potential waste reduction
that ends up in landfills.

Incinerated

The proportion of waste that's been burned has gone up
from 19% (67 MT) to 28% (179 MT) in 2060, while
the relative contribution would rernain steady over time.

Landfilled

Plastic waste sent to landfills would be tripled from 19% (17 MT)
in 2019 to 50 % (507 MT) in 2060. The levels of plastic waste
being sent to landfills are set to increase significantly in the
upcoming years, putting even greater pressure an scarce land
resources, especially in areas near urban centres

AT
- - - h

Mismanaged

With projections show it to nearly double from 22% (79 MT)

in 2019 to 28% (153 MT) in 2060, which would be driven
mainly through Asia and Africa; if policies are not strengthened,
‘mismanagement continues to escalate along with the

- increase, in waste production.
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Coastal Zone (Sindh and Balochistan) Contingency — Marine Pollution, Sea Acidification

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

® Advocate for clean water policies and combats Support Campaigns on global platforms against
pollution from industrial sources. plastic pollution, illegal fishing, and unsustainable
® Support  technological  advancements  in ocean practices like Green Peace campaign.
production, storage and marketing of agriculture, Advocate for the adoption of biodegradable
fisheries and livestock products materials, circular economy principles, and
)

Organize clean-up efforts to remove marine
debris and pollutants from coastal areas and

marine habitats.

AT THE SOURCE

1. Prevention of
contaminants

. Outreach and education
that promote reduction
in pollution*

. Replace technology and
products for less
impactful alternatives

. Bans and incentives

5. Transition to a ¢
econor

responsible waste management practices.

Sponsor the initiatives that can help people to
adopt sustainable practices and responsible waste
management. Moreover, support restoration
projects to rehabilitate damaged ecosystems and

promote biodiversity.

SAVE OCEAN

DON'T THROW WASTE IN WATER

‘_ -

»
AT THE SINK

7. Collect and Clean

6. Trap contaminants*

AT MULTIPLE POINTS

8. Government and Public support of activities that minimise pollutant leakage
9. Binding International agreements, national, and local legislation
10. Tightening policing of non-compliant activities and on testing
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Contingency — Marine Pollution, Sea Acidification Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input
Area Academia, Think Tanks Area Academia, Think Tanks

Understand the key pollutants, identify pollution e  Adopt Marine pollution control methods to

hotspots, and their impacts on marine biodiversity, coastal and marine resources.
fisheries, and human health. e 'The implementation of maritime/marine spatial
Promote restoration of mangroves buffer on planning (MSP) strategies and management
coastlines which provide shade, and help to actions will help us to understand maritime
regulate coastal temperatures. pollution.

Qil Spill Pesticides

Heavy metal

Marine Pollution

Habitat I oxicity and



Coastal Zone (Sindh and Balochistan) Contingency — Marine Pollution, Sea Acidification

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

on sea acidification.

Promote preventive measures to reduce pollution

e Local media can help us in sensitizing the public ~ ® Through media, enhancing consumers’ knowledge

and capacity to make better decisions regarding

their day-to-day waste production is critical to

and acidification. reduce marine pollution and incentivize such
practices.
e Monitor water quality and pollution levels, which

provide real-time data to authorities and the

public.

© @)

Socletal use of plastics Dpisposal and release Microplastics
domestic, industrial 5 b by e et environment s
ond agricultural i (wind, water, soil) RSO
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Contingency — Marine Pollution, Sea Acidification

National Academia Input

Search & Rescue, Law Enforcement

e Courts should begin to consider holding
fossil fuel producers accountable for damage.
Moreover, Advocating for stricter regulations on

waste disposal, pollution control, and sustainable

fishing practices.

¢ Develop protocols and procedures for responding

to pollution incidents encountered during search

and rescue operations.

Hydirahl S2cdniced
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Coastal Zone (Sindh and Balochistan)

International Academia Input

Search & Rescue, Law Enforcement

Ensure the national policies and legislation should
be aligned with international commitments to
achieve sustainable development goals.

Establish guidelines for safely documenting and
reporting pollution incidents, coordinating with
environmental agencies, and providing assistance

as needed to contain or mitigate pollution impacts.

*”ffg_‘”d' ~ MARINE & OCEAN POLLUTION

& . e

.
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Back to School.

MOTORIST TIPS FOR CHILDREN'S SAFETY

What Can | Do?

Do Not Pass

It iz lllogad 1o pass @ school bus that is
stopped o foad or unioad chidron.

All Stop

Seeing Yollow ﬁ

Bchool buses use yollow flashing
ighis o alert moborists that they

[praparing to stop o osd or unlosd
ey Stay Behind

Traffic behind a school bus
L {travaling im the sxme directicn
1 & must stop.
Seeing Red A

Rod flashing lights and an oxtended siop sign
arm signals fo motorists that tha bus is stopped
@ng childnen are gatting on o off this bus. Crosswalks

Traffic in both directicns siop an
undividod amadways when studanis

*’H‘ aro ontening or axiting & school bus.
1 I
BE» o o

Do mot block the orosswalk.

]

10 Always stop whon direciod 9 0o S0
I I‘ by @ school patrol sign, school
Distance patrod officor or designated crossing
Stop your car far anough from guard

Ehe bus Eo alfow childmen ihe necessary

space to sabely enber and sodt

i, 0
i)

Chilldren an the least prediciablo
pedasirians and the mast difficult io see.

Never Pass on Right

HNower pass a school bus an the right.

Don't Honk ﬁ

Don't ook yowr hom, rov your angina

Look Out or do amyifing io nesh or scare a child

Infront of your car.
Tako exira caro to ook cut for

chiidren in school zones, ressdantial
arcas, playgrounds amd parks.
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Coastal Zone (Sindh and Balochistan)

(d) Contingency — Industrial / Urban Disasters

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Follow the safety guidelines and regulations when
working or living near industrial areas.

Follow instructions from authorities during
emergencies and participate in drills and training
exercises to prepare for disasters.

Collaborate with local communities to raise
awareness about fire safety and promote

responsible waste disposal practices.

Precautions for man made
disasters

Train the employees in fire prevention, use of
fire extinguishers, and evacuation procedures,
fostering a safety-conscious culture within the
workplace.

Minimize exposure to hazardous materials and
activities that could increase the risk of accidents
or disasters, such as smoking near flammable
materials or tampering with industrial equipment.
Develop a personal emergency plan that includes
evacuation routes, emergency contacts, and

essential supplies such as food, water, medications,
and first aid kits.
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Contingency — Industrial / Urban Disasters Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

Build community resilience by promoting social
cohesion, strengthening local institutions, and
empoweting communities to take ownership of
their own disaster preparedness and response
efforts.

Conduct comprehensive risk assessments to
identify potential urban and industrial disaster
scenarios and develop mitigation and response

plans accordingly.

Formulate a special Daily Reporting System
(DRS) on Industrial fires and propose possible
prevention in future.

Implement environmental —monitoring and
regulatory frameworks to prevent pollution,
reduce environmental risks, and enforce
compliance with safety standards in industrial and

urban areas.

EFFECTIVE GOVERNANCE
AND INSTITUTIONAL ARRANGEMENTS

RISK KNOWLEDGE

‘ﬂ‘ Exposure

‘-I -3 r Vulnerability

Hazard

& i

RESPONSE CAPABILITY

==
—_I/ Plans

Practice

Resources

MONITORING AND
WARNING

Observation

INVOLVEMENT OF LOCAL COMMUNITY

|i Analysis

Trigger

"'\-\._'
Gy

DISSEMINATION AND
COMMUNICATION

@ Access

HOVOHdd Y QUVZVHILINN V¥

{Q:» Understanding

Action

—p

CONSIDERATION OF GENDER PERSPECTIVES
AND CULTURAL DIVERSITY
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Coastal Zone (Sindh and Balochistan) Contingency — Industrial / Urban Disasters

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Implement effective waste management practices
to minimize flammable waste and reduce fire
risks.

Strengthen partnerships between government
agencies, private sector stakeholders, and civil
society otrganizations to leverage resources,

expertise, and technology for disaster mitigation

and response efforts.

Conduct joint training exercises with firefighters
from other countries to enhance skills and
interoperability.

Promote economic diversification and sustainable
development practices to reduce teliance on
hazardous industries and create alternative
livelihood  opportunities for communities

vulnerable to industrial disasters.

Preventing Industrial Accidents

Preventing industrial accidents requires a
comprehensive, multi-faceted approach

Regular Training Fostering a Safety Regular Risk
Culture Assessment
4 ® b
] i
Maintaining Use of Protective
Equipment Gear
AR Sa0eTy,
inwineisl ded Firs Badery,
[T

—ved

' Jettisoned fuel: 0.6%

Air pollution: 4.2%

Runoff from
land sources: 11%

Transportation -
Accidental spills: 9.8%
Normal operations: 24.1%

Extraction of
petroleum: 2.9%

Natural oil seeps: 47.3%
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Contingency — Industrial / Urban Disasters

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Coastal Zone (Sindh and Balochistan)

® Undertake hazard and risk analysis during design
and planning stages of new infrastructure and
industry.

® Develop advanced monitoring systems, early
warning mechanisms, and predictive analytics
tools to detect and respond to potential urban

and industrial disasters proactively

Health

Food Securlty

IEP & FAD

Emergency
Telecom-
munications

e B
UNICEF &
Children
Early
Rucovery
UNDP
Camp

Coordination and
Camp Management

OM AUNHCR!

Identification of
business-critical
assets

Evaluation

Backups

Encourage the use of less flammable and toxic
chemicals in industrial processes.

Invest in research and development initiatives to
develop new technologies and solutions for urban

disaster risk reduction and resilience building.

utrition

UNIGEF

Pratection
LINHCR

and Hygiene

UNICEF

Optimization
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Coastal Zone (Sindh and Balochistan)

National Academia Input

NGOs, Humanitarian Resource Enablers

® Train and equip community members to assist
firefighters in evacuation and initial response
efforts.

® TFoster partnerships between government

agencies, civil society organizations to leverage
resources, expertise, and technology for disaster

mitigation and response efforts.

KNOW YOUR SHIP

KNOW THE LOCATION
QF

» Overflow Vent

» Sounding Pipe

+ Emergency Stop

= SOPEP Equipmant

+ Tank Valves

= Deck Scuppcrs

= Agree foran
Keep constant

the: barge/ terminal
Keep constant

MAINTAIN HOSES

= Pressure test your 0
hoses periodically &
= Check for cracks and
ruptures
= Do not bend the
pipes while handling
» Store pipesin
circular stacking

Behavior based fire safety practices

Asset losses Human injuries

and fatalities

Raise awareness

Strong Improve
collaboration behavioral
AMOong users capacity

Destructive

Risk

Property losses
assessment

business impacts

Legend

q Fire safety behavioral practice (strategy / activity)

=P Adversary consequences of fire incidents

COMMUNICATION

emergency stop signal

communication with

communication with
ships! bunkering team

PLUG SCUPPERS

Contingency — Industrial / Urban Disasters

International Academia Input

NGOs, Humanitarian Resource Enablers

e Establishment of firefighting schemes and

techniques.

o  Promote economic diversification and sustainable
development practices to reduce reliance on
hazardous industries and alternative

livelihood

vulnerable to industrial disasters.

create

opportunities  for communities

DRIP TRAYS

= Ensura Drip trays ara W

o

present near
connection points
= Plug drip tray while
connecting,
disconnecting hoses
= Clean the drip lraf
after every operation

PUMPING RATE
&

FIRE ACTION - EMERGENCY PROCEDURE

« Make Sure the
= Ensure the suppers

are plug during
loading/ discharging
operation

pumping rateis
discussed with the
barge/ terminal
Keep the pumping
ratelow during the
critical period {start,
topping up, etc.)

= Open scupper during
raid and replug once
the water is drained

seably

| T A 107 BN e

"MBLY AREA

= WHT 2
o 4

G4 TOHASTERLY PR

[:
BHLANT RO B 1
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Contingency — Industrial / Urban Disasters Coastal Zone (Sindh and Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Design fire-safe structures with mandatory safety
regulations and standards.

Mark fire exits and escape routes clearly. Keep
them unobstructed at all times

To prevent industrial fires in coastal areas

following steps should be taken;

Invest in sprinkler systems, automatic doors, and
foam suppression systems tailored to specific fire
risks.

Review and update the risk assessment regularly
Undertake drills at industrial unit level in order to

prepare for any catastrophic events.

Moreover, Tourists should receive timely updates
- Stand Pipes System (Residential)

and instructions to respond effectively to evolving
- Automatic Sprinkler System (Institutional

coastal hazards and changing weather conditions
Buildings)

e Installation of Interior Fire Alarm System (hotels,

motels, dormitories, hospitals, asylums, nursing

homes etc.)

Remote and lo1-

‘ning signals
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Coastal Zone (Sindh and Balochistan) Contingency — Industrial / Urban Disasters

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

e Improve communication and cooperation @ Support aerial surveillance and situational
with other non-governmental organizations, awareness.

governmental and UN organizations, and e Develop Machine learning algorithms and

humanitarian actors engaged in disaster relief and predictive  analytics which  facilitate  the
emergency response development of sophisticated models for

e Use communication networks to disseminate predicting the early heat, intensity, and trajectory
timely alerts through various channels, including of disaster.

radio broadcasts, mobile phone notifications,

social media platforms, and sirens.

Disasters related to

hazardous chemicals
occur frequently.

Such as fire, explosion,
leakage and so on.

The pressure of urban
public safety is huge.
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Contingency — Industrial / Urban Disasters Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Develop comprehensive preparedness plans
tailored to urban and industrial disaster scenatios,
considering factors such as building collapses,
industrial  accidents, chemical spills, and
infrastructure failures.

Utilize cash-based assistance modalities such
as cash transfers, vouchers, and mobile money
transfers to provide affected populations with

the flexibility to purchase their most urgent needs

locally.
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Quality standards certifications should be made
mandatory.

Collaborate with local authorities, emergency
services, and industrial stakeholders to identify
potential risks, establish response protocols, and

coordinate resoutces.




Coastal Zone (Sindh and Balochistan)

(e) Contingency — Sea Water Incursions in Delta

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Raise awareness in coastal communities about
saltwater intrusion, sustainable water uses
practices, and the importance of preserving
natural coastal defenses (Mangroves) is vital.

Engage in respectful dialogue with elders
and traditional knowledge holders to gather
and document their understanding of coastal

environments and water resoutces.

Promote conservation and management of open
space, wetlands, and/or sea level rise boundary
zones to separate developed areas from high
hazard areas.

Use traditional knowledge about adapting fishing
practices to changing salinity levels or exploring
alternative livelihoods suitable for salinized

environments might be present.
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Contingency — Sea Water Incursions in Delta Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

Switch to the cultivation of salt tolerant crops

which can ensure agricultural productivity and
protect farmer’s livelihoods.

Develop and implement coastal zone management
plans that protect coastal habitats and natural
barriers, such as mangroves and wetlands, which

can help reduce the impact of sea water intrusions.

Avoid drilling in locations immediately adjacent to
the coast within 50 m.

Avoid using technologies such as hydrofracturing
in areas <100 m from the coast to reduce risk of
opening fractures that are directly connected with

the sea.




Coastal Zone (Sindh and Balochistan) Contingency — Sea Water Incursions in Delta

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Incorporate urban wetland protection into
infrastructure planning,

Preserve and restore the structural complexity
and biodiversity of vegetation in tidal marshes,
seagrass, meadows.

Construct numerous small dams for storing water
to be used in times of droughts.

Install Reverse Osmosis (RO) desalination and

filtration plants to make water drinkable.

Create dunes along backshore of beach; includes
planting dune grasses and sand fencing to induce
settling of wind-blown sands

Increased shoreline setbacks and building physical
barriers underground near the coast can block
saltwater flow and protect freshwater aquifers.
Revitalize mangrove ecosystems along the coast is
crucial.

Use of crop stalks and plastic covering to reduce
salt content by 36% (China).

. = h.-l:
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Contingency — Sea Water Incursions in Delta Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

® Invest in research, development, and deployment ®  Adopt successful groundwater management
of cost-effective and energy-efficient desalination models where strict regulations and monitoring
plants suitable for Pakistan’s coastal areas. systems govern water extraction.

® Invest in Managed Aquifer Recharge (MAR) e Invest in wastewater treatment systems and
projects can replenish depleted coastal aquifers explore the reuse of treated water for industrial

processes or irrigation, alleviating strain on

freshwater resources.
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Coastal Zone (Sindh and Balochistan) Contingency — Sea Water Incursions in Delta

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Support Small scale rainwater harvesting
initiatives in rural communities for providing
alternative water sources and reducing pressure
on groundwater.

Support for pilot projects testing innovative
technologies and management practices tailored

to Pakistan’s coastal regions is crucial.

Encourage Coastal Land Reclamation that
involves the artificial extension of the coastline
towards the sea.

Support infrastructure development for rainwater
harvesting, including rooftop systems, storage
tanks, and recharge wells which helps store excess

monsoon rainwater for later use.

Preliminary Compendium of Coastal
and Marine Protected Areas

in Pakistan

Sindh Programme Office

IUCN

The World Conservation Union
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Contingency — Sea Water Incursions in Delta tal Zone (Sindh and Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Redefine river flood hazard zones to match the

projected expansion of flooding frequency and

extent

Use natural breakwaters of mangroves and oysters
(or install other natural breakwaters) to dissipate
wave action and protect shorelines

Industries can adopt water saving technologies
and practices, reducing freshwater demand, and

thus decreasing groundwater extraction.
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Use soft techniques such as cliff stabilization,
coastal dune protection and restoration.

Utilize hard techniques including, offshore
breakwaters, groynes and seawalls/revetments.
Consider leveraging traditional knowledge for
constructing houses or other structures using local

materials that can withstand saltwater intrusion.




Coastal Zone (Sindh and Balochistan) Contingency — Sea Water Incursions in Delta

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

¢ Develop sensors and monitoring systems to track @  Establish Groundwater Monitoring Network

groundwater salinity levels, saltwater intrusion which can measure groundwater levels, salinity

patterns, and aquifer health in real-time. This data (salt content), and other key parameters.

is vital for informed decision-making. ¢ Useof Advanced methodslike Electrical Resistivity
e Monitor the regions which are impacted by sea Tomography (ERT) and electromagnetic surveys

intrusion. can be used to map subsurface salinity distribution
e Develop an eatly warning system for cyclones and which can help us to identify the extent and

storm surges that can help to assess risks related advancement of the saltwater intrusion front.

to seawater intrusion. e Develop numerical models incorporating

hydrogeological data, climate patterns, and water
use trends to predict saltwater intrusion hotspots

and scenatrios.

(" Pumping well

—— After countermeasure action
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Contingency — Sea Water Incursions in Delta Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Provisions of the Penal Code relating to public
nuisance or causing damage to water bodies
could be applicable if industries or individuals are
found to be directly contributing to actions that
exacerbate seawater intrusion.

Establish protocols and resources for emergency
response and relief efforts during severe droughts,
including emergency water distribution, financial
assistance for impacted communities, and support

for vulnerable populations.
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Provide security for critical infrastructure like
desalination plants or monitoring stations in
coastal regions, which are vital for managing
seawater intrusion.

Develop and implement comprehensive drought
preparedness plans that include strategies for
water  conservation, demand management,
drought monitoring, and response measures

tailored to local conditions.




Coastal Zone (Sindh and Balochistan)

(f) Contingency — Earthquakes, Tsunamis

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Individuals and communities can adopt practices
such as  constructing  earthquake-resistant
buildings and developing family emergency plans
thatinclude evacuation routes and communication
protocols.

Develop and implement educational programmes
in schools and communities to make citizens
aware of earthquake hazards and preparedness
actions.

Establish a line of responsibility and measures to
assess the safety of buildings before earthquakes.
Pakistan should enact legislation requiring public
schools to establish emergency preparedness
systems, including disaster plans and preparedness

training for both staff and students.

Apply earthquake resilient infrastructure in
buildings, bridges, powerlines, and communication
networks.

Team SAFE-T is an education-based program to
improve school safety and family readiness. by
making preparedness activities an integral part of
the school year.

Regular building inspection operations should be
conducted to avoid the catastrophic impacts of
an earthquake.

Establish emergency preparedness —systems,
encompassing disaster plans, and preparedness

training for both staff and students.

DISASTER PREPAREDNESS
'BEFORE EARTHQUAKES

Preparedness for eathquakes is pnmanly an individual's concerns. it cannat be
stressed enough how important it is fo be ready with one’s home emermency kits
safe-proof one's office and homes, and be well-coordinated with friends and loved

ones with advanced plans

%o

s 21

Copyrigh ePreparedMetrobanila. All Rights Resenved.
wintw, bepreparedmetromanila, com
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Contingency — Earthquakes, Tsunamis Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

Enforce earthquake resistant construction codes
and retrofitting protocols for vulnerable buildings,
especially critical infrastructure like hospitals,
schools, and public buildings in the earthquake
prone areas of Pakistan.

Develop detailed vulnerability maps that pinpoint
critical infrastructure elements most susceptible
to earthquake damage, considering factors like
soil type, track alignment, and bridge design.
Retrofitting the high-risk infrastructure by using
cost effective retrofitting techniques and ensuring

compliance with building codes can significantly

improve the seismic resilience of structures.

Use of seismic retrofitting techniques for existing
infrastructure buildings in earthquake prone areas
(California).

Develop vulnerability maps of infrastructures,
using advanced technology and data analytics
to identify and mitigate risks posed by natural
disasters.

Strengthen  building  structures, reinforcing
foundations, and installing seismic isolation and
damping systems to reduce the impact of ground

shaking during earthquakes.




Coastal Zone (Sindh and Balochistan) Contingency — Earthquakes, Tsunamis

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e Collaborate with provincial and local authorities ~®  Hstablish robust seismic monitoring networks,

to develop and implement comprehensive conduct vulnerability assessments of critical
earthquake risk management plans. infrastructure, and coordinate inter agency

e Ensure the availability of safe and accessible exercises and drills to test response capabilities.
shelters for displaced populations, providing e Develop rapid response mechanisms to deploy
essential services like food, watet, sanitation, and social workers and volunteers to affected areas
healthcare.

immediately after an earthquake.

EARTHQUAKE PROOFING
FOR HIGH RISES
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A Comprehensive Guide
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Contingency — Earthquakes, Tsunamis Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

® Producing earthquake resistant building materials ~®  Private sector and local industry should provide

that are specifically designed to withstand seismic reinforced concrete, steel reinforcement bars,

forces. and masonry blocks that meet building codes and
® Adopt cost effective seismic retrofitting standards for seismic construction

techniques. e Produce innovative retrofitting techniques and

construction materials that enhance the seismic

resilience of buildings.

BARANGAYS

TANK identify fuel demands

have an alternative of critical structures
water source

STATIC WATER lr' FUEL SUPPLY

FOOD BASIC LIFE SUPPORT
identify food R train at least one

establishments, pre-position
ready-to-eat meals

INFRASTRUCTURE
AUDIT

retrofit structures,
identify condemned
buildings

person per household
on first aid

COMMUNICATION
SERVICES

ensure radio is
connected to city or
municipality

BARANGAY CENSUS
update records of residents
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Coastal Zone (Sindh and Balochistan) Contingency — Earthquakes, Tsunamis

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Outline area wise procedures for search and
rescue operations, medical aid distribution,

damage assessment and resource allocation.

Outline seismic zone wise procedures for search
and rescue operations, medical aid distribution,
damage assessment, resource allocation, and
communication protocols in the aftermath of an
earthquake.

Create easy-to-understand content in local
languages, such as brochures, posters, and videos,
to convey crucial information about earthquake
preparedness.

Work with homeowners and public institutions
to identify and prioritize retrofitting critical
infrastructure and buildings, focusing on schools,

hospitals, and shelters.

Work with local communities and authorities to
identify areas most vulnerable to ecarthquakes
consider factors like housing quality, infrastructure
access, and population density.

Development of a clear and practical plan
setting out roles, responsibilities and processes
for carrying out initial damage assessment
immediately following a major earthquake.

Use visual aids such as illustrations, diagrams, and
infographics to supplement written content and
enhance understanding, mainly for individuals
with low literacy level.

Build trustand partnerships withlocal communities
through participatory risk assessments, awareness

campaigns, and capacity building workshops.
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Contingency — Earthquakes, Tsunamis Coastal Zone (Sindh and Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input
Area Academia, Think Tanks

Conduct comprehensive seismic hazard mapping
including active fault zones, and regions with
high seismic risk and assess potential impacts on
infrastructure, communities, and ecosystems.
Train and equip researchers, disaster management
personnel, and University students with the
necessary skills and knowledge to effectively
manage earthquake risks.

Include lessons in science, geography and social
studies, to teach about earthquake science, risk
assessment, disaster management, and community
resilience.

Conducts research to develop and improve

drones and robots specifically designed for SAR

operations.

Conduct seismic hazard mapping to identify areas
prone to earthquakes, including active fault zones,
subduction zones, and regions with high seismic
activity.

Academic institutions should conduct extensive
research to analyze past earthquakes, monitor
current seismic activity, and develop predictive
models.

Earthquake awareness training in academic
institutions is essential for educating students
about the risks associated with earthquakes and
preparing them to respond effectively in case of
an earthquake.

Use of Robotic system and Al to search for

earthquake victims.




Coastal Zone (Sindh and Balochistan) Contingency — Earthquakes, Tsunamis

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Establishment of a robust network of seismic
sensors placed across the country to detect
seismic waves and trigger timely alerts to at risk
communities and authorities

Development and dissemination of earthquake
awareness campaigns in regional languages for

maximum reach and effectiveness.

Developing a seismic monitoring and eatly
warning system aims to provide rapid and
accurate alerts to individuals, communities, and
organizations allowing for timely response and
mitigation efforts.

Launch  comprehensive  public  awareness
campaigns to educate citizens about earthquake

safety, preparedness measures, and early warning

systems.

. Seismic
stations
P-wave .

Epicenter
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Contingency — Earthquakes, Tsunamis

National Academia Input

Search & Rescue, Law Enforcement

e Implement land use regulations that restrict
development in high risk zones like fault lines and
unstable slopes.

e Encourage earthquake resistant construction
practices and building codes.

e Implement earthquake resistant design standards
for new construction projects, incorporating
features like seismic isolation bearings, ductile
materials, and redundant communication
channels.

e Developing Comprehensive disaster plans for
schools in the earthquake prone areas are needed
which ensure the safety and well being of students

and staff during the earthquake.

The COVID-19 pandemic is surging

Act now to slow the spread and speed up economic recovery

-
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Coastal Zone (Sindh and Balochistan)

International Academia Input

Search & Rescue, Law Enforcement

e Enhance building standards and promoting
seismic resilience in communities prone to
earthquakes.

e The following building performance objectives
should be considered a) Ground motion activity
(b) collapse prevention (c) secondary effect
(tsunamis, landslides (d) socio economic impact
to the community.

e Develop comprehensive disaster plans for schools
involving various stakeholders. School awareness

materials should be provided to all citizens.

Benefits of Exercise

on Mental Health
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Coastal Zone (Sindh and Balochistan)

(g) Contingency — Epidemics, Vector Borne Diseases

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Connect with appropriate state authorities to
maintain a steady flow of information and
updates, facilitating the adoption of best practices
and safety measures.

Adhere to directives issued by authorities,
including wearing masks, practicing safe
distancing, minimizing non-essential travel, and
adhering to lockdown measures.

Organize community-centered health education

campaigns to inform residents about epidemic

preparedness and preventive measures.

Refrain from seeking information from sources
other than official authorities and avoid spreading
information that lacks credible sources.

Refrain from socializing at venues such as
restaurants, clubs, and places of worship to
minimize the risk of spreading infections.
Promote holistic well-being by emphasizing the
importance of maintaining psychological and

physical health through practices such as yoga,

balanced diet, and regular exercise.
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Contingency — Epidemics, Vector Borne Diseases Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Area Governance Area Governance

e TForm a rapid response team consisting of e  Hstablish specialized rapid response teams trained
healthcare professionals, epidemiologists, and to swiftly deploy to outbreak hotspots (China).

community health wotkers to promptly deploy e Regularly disinfect all public spaces, including

to outbreak sites for effective containment and hospitals, laboratories, dispensaries, public
management transport, and stations, to maintain cleanliness
e Execute focused vaccination campaigns to and minimize the risk of transmission

immunize populations against prevalent vaccine-

preventable diseases.

sand flies ticks
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midges mosquitoes

Vectors can carry diseases that can affect both animals and humans,
Such diseases are called vector-borne diseases.
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Coastal Zone (Sindh and Balochistan) Contingency — Epidemics, Vector Borne Diseases

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

® TFacilitate information sharing and collaborative ~ ®  Ensured logistical arrangements for the mobility

decision-making to ensure a unified and and safety of labor, as well as the transportation
comprehensive approach to epidemic control. of relevant industrial goods within its industrial
® (Coordinate the dissemination of national and complex (China)

international best practices through community e Investin the development of new diagnostic tools,
mobilizers. treatments, and vaccines to improve epidemic

preparedness and response capabilities.

HOW CLIMATE CHANGE AFFECTS YOUR HEALTH

VECTOR-BORNE DISEASES

In¢reased Flooding
& Storms

Nile Virus

Best Practices for Disaster Mitigation & Management | 325



Contingency — Epidemics, Vector Borne Diseases Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

Participate in international collaboration and
partnership initiatives to utilize global expertise,
resources, and technical support for epidemic
preparedness and response endeavors.

Provide healthcare services, such as screenings,
vaccinations, and treatment, especially in
underserved ot remote areas where access to

healthcare is limited.

‘ ID Impacts ‘

* VBD
* FBD
* WBD

Dbserved climate change impacts
from infectious disease (ID) due to
hazard, exposure and vulnerability
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Provide personnel with the necessary skills and
knowledge to adeptly identify, manage, and
contain epidemic outbreaks.

Support vulnerable populations, such as children,
the elderly, and those with pre-existing health

conditions, who ate often mote susceptible to

epidemics and vector-borne diseases.

Projected risks from ID can be
reduced in the future by acting on
hazard, exposure and vulnerability
through mitigation and adaptation
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Coastal Zone (Sindh and Balochistan)

National Academia Input
Area Academia, Think Tanks

Provide backing to local research institutions
and academic centers to conduct epidemiological
studies and assess the efficacy of intervention
measures in diminishing disease burden.

Use of artificially intelligent models trained
according to given circumstances for forecasting
Create virtual information integrated resource
centers for the daily archiving and analysis of
monitored data, enabling professionals and
experts to observe trends and outcomes of

various intervention attempts.
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Contingency — Epidemics, Vector Borne Diseases

International Academia Input
Area Academia, Think Tanks

Allocate resources from contingency funds to
expedite the development of new diagnostic tools,
treatments, and vaccines, enhancing epidemic
preparedness and response capabilities

Accelerate bioinformatics and genetics research,
prioritizing gene drives via genetically modified
viruses to counteract potentially harmful viruses.
Develop innovative vector control strategies,
such as genetically modified mosquitoes or novel

insecticides, to reduce vector populations and

prevent disease transmission.

Biomedical
Research

Environmental
Science/
Engineering
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Contingency — Epidemics, Vector Borne Diseases Coastal Zone (Sindh and Balochistan)

National Academia Input

Local Media and Early Warning Center

e Promote sensible and responsible journalism that aligns with the narrative of authorities and presents a
realistic portrayal of conditions.

e Invest in research and development of innovative solutions for food security and social crises.

Injuries, fatalities, Asthma,
mental health impacts cardiovascular disease

Severe Air )
Weather Pollution Malaria, dengue,

Heat-related iliness encephalitis, hantavirus;
and death, RiftValley fever,
cardiovascular failure Changes Lyme disease,
in Vector chikungunya,

Extreme Ecolo 0 -
Heat R o West Nile virus

- Increasing
Environ- =

el Allergens Respiratory
Degradation allergies, asthma

Forced migration,
civil conflict,
mental health impacts

Water and Food Water
Supply Impacts Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms

Malnutrition,
diarrheal disease

International Academia Input

Local Media and Early Warning Center

e Maintain balanced ground-level reporting that reflects both concerns and hopes within social sentiment.

e Use interactive content such as quizzes, polls, and infographics to engage the audience and educate them

- o
Socio-economic and
Public health
Freshwater Transmission Impacts
reservoir of | to reservoir

vector A hosts and
species

about VBDs in an interactive and memorable way.
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Coastal Zone (Sindh and Balochistan) Contingency — Epidemics, Vector Borne Diseases

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Rapidly deploy medical teams and equipment to
contain infected individuals within hotspot areas.
Establish  partnerships with public health
authorities and experts to develop protocols for

handling VBD cases encountered during SAR or

law enforcement operations.

Set up quarantine and medical facilities overseen
by trained healthcare providers and physicians.

Conduct regular training sessions for Search &
Rescue (SAR) and law enforcement personnel on
identifying vector-borne diseases (VBDs), their

symptoms, and preventive measures.
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Coastal Zone (Sindh and Balochistan)

(h) Contingency — Food Security & Social Crises

National Academia Input International Academia Input

Individual & Community Level Individual & Community Level

Implement efficient irrigation techniques like
drip irrigation and rainwater harvesting to
conserve water in the coastal areas of Sindh and
Balochistan.

Encourage community gardens, urban farming,
and small-scale agriculture to increase local food

production.

e Engage local communities in sustainable food
production practices, such as community gardens,
farmers markets, and cooperative farming
initiatives. (Australia).

e Promote food preservation techniques such as
drying, canning, and pickling to reduce food waste
and ensure food availability during lean periods.

e Establish community-run food banks or food
sharing programs to support those in need during

times of crisis.
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Coastal Zone (Sindh and Balochistan)

National Academia Input

Area Governance

e DPakistan must tackle food insecurity in both
rural and urban areas through multi-sectoral
interventions, focusing on enhancing production,
processing, transportation, storage, and marketing.

e DPakistan needs to empower agriculture and

with  better

livestock  producers access to

technology in the coastal areas.

What is CSA?

Suslainably increases
productivity and
income

National Food Securit) "
ﬁv"’-—-_'\ and Development Goals ¢

Strangthans resilience | e agriculluns
o chimin change and [y

conbibution to dimaie
variability S o change

Contingency — Food Security & Social Crises

International Academia Input

Area Governance

e Support sustainable agricultural practices like
climate smart agriculture (CSA) which enhance
the food production and resilience to climate
change.

e Develop a sustainable, healthy, safe and climate

neutral food system.( Finland)

CLIMATE Ng
GOVERNANG,

SUSTAINABLE
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Contingency — Food Security & Social Crises Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e It is recommended to cultivate drought resistant ~®  Monitoring of cultivated drought resistant crops
crops such as millet, sorghum, and wheat. (NARC) and certain varieties of wheat and batley that
e Provide education on nutrition and healthy eating require less water.
habits to ensure community members have access e  Promote food preservation techniques such as
to balanced diets. drying, canning, and pickling to reduce food waste

and ensure food availability during lean periods.

FOOD PRESERVATION METHODS @BYJU's

®

@ Drying | @ Pickiing | @ Sugar/ Salting | @ Cooling

15"!:.3 1 :
Testing in crops in growth predict Eleld testing for
chamber or greenhouse yield +/- drought

Identification of High throughput phenotyping Commercial
gene lead in models drought tolerant
predict EGEE product
Gene
~ discovery

Current Opinion in Biotechnology
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National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Develop an infrastructure, such as reliable
irrigation systems and storage facilities, which are
essential for increasing agricultural productivity in
coastal areas of Pakistan.

Collaborate  with NGOs, academia, and
government agencies to coordinate emergency
response efforts and ensure efficient resource

allocation.

Developed new crop varieties and farming
techniques that are better suited to desert
conditions, further enhancing food sustainability
in coastal areas.

Invest in research and development of innovative
solutions for food security and social crises. This
can include using technology such as data analytics
and blockchain to improve food traceability and

supply chain efficiency.




Contingency — Food Security & Social Crises

National Academia Input

NGOs, Humanitarian Resource Enablers

® Build the capacity of local communities and
governments to better cope with food security
and social crises.

® Support livelihoods in coastal areas of Sindh and
Balochistan by promoting income generating
activities such as small-scale agriculture and

livestock farming.

Coastal Zone (Sindh and Balochistan)

International Academia Input

NGOs, Humanitarian Resource Enablers

Provide training on sustainable agriculture, water
management, and disaster preparedness.
Raise awareness about the challenges faced by

communities living in coastal regions.

THE ROLE OF THE
GLOBAL FOOD
SECURITY CLUSTER

Supporting
service

detwvery

Disaster
The Four Phases of Disaster
Response

Preparation

Plan, train, &
educate for events
that cannot be
prevented.

Mitigation

Reduce the negative
consequences of a disaster
or decrease the probability
of it happening.
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Response

Decrease morbidity,
mortality, and property
damage after a
disaster has happened.

Recovery

Actions taken to return
to normal after a
disaster.



Coastal Zone (Sindh and Balochistan) Contingency — Food Security & Social Crises

National Academia Input
Area Academia, Think Tanks

International Academia Input

Area Academia, Think Tanks

Develop new technologies and approaches for e  Develop drought-resistant crop vatieties, precision
improving food security in coastal areas, including irrigation systems, and sustainable farming
drought-resistant ~ crops, ~water  harvesting practices such as climate-smatt agricultural (CSA)
techniques, and sustainable land management practices.

practices. e Construct an innovative hydroponic system

e  Utilize hydroponic techniques to grow crops and incorporating robotics and solar power to

enhance agricultural yields. enhance food security (UAE).

Globalization

Climate change
Favorable conditions for transmission of vector-borne
diseases

Vector-borne pathogens

-

Biting flies

Mosquitoes

|

Malaria
Chikugunya
Dengue fever
Rift valley fever
‘West Nile fever
Zika virus disease
Lymphatic filariasis
Yellow fever
Dirafilariasis

Leishmaniasis
Chagas disease Tick-borne
encephalitis
Babesiosis
Lyme disease
Crimean-Congo
haemorrhagic fever
Spotted fever
rickettsioses

Threat to
global
health and
economy
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National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

e Installation of Early warning systems coupled e Effective data collection and analysis are essential

with Al software which can help to predict for understanding the causes and impacts of food
and mitigate food insecurity in coastal areas by insecurity in Coastal areas.
monitoring weather patterns and crop yields. e Local media can facilitate community discussions
e Local media can raise awareness about food and forums to gather input and feedback on food
insecurity issues in desert areas through news security issues and solutions.
reports, documentaries, and community outreach :
Sustoinably inoreoso Adapt and bulld resilh 8 Red dior remaove
: 3 A e i —
prograrns. and incames ln?m&mw whant possible

I 20 JC e 0 on IO o0
FEEY 'f" w2

%

LLLLY 7
Y ¥ -
YYYYY ¢

r 4

Y "'Sustainalﬂy increase Adapt and build resilience Reduce and/or remove
_ / agricultural productivity of people and food greenhouse gas emissions,
and incomes systems to climate change where possible
4 1) o) @
; @ % oy \

0, - em

to @ |

Climate-Smart Agriculture (CSA) has strong potential to contribute
to the achievement of the 17 Sustainable Development Goals (SDGs).
. A critical precondition for realizing this scope is to identify
potential synergies and trade-offs between the 3 pillars
and 5 implementation steps of CSA and the SDGs.
"'\.,_Q% These provide entry points for targeted CSA
planning, so as to enhance synergies and
reduce trade-offs.
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National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Rapidly and adequately support people vulnerable e The Global community should take decisive
to food insecurity through humanitarian assistance action to ensure the financing needed to deal
from other organizations. with the immediate crisis and to strengthen food
Maintain an open trade system within regions, to security in the medium to long term.

allow food to flow from surplus areas to thosein ~ ®  There should be a coordinated response to

need.

the global food shock, offering policy advice,

technical assistance, and financial support.
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Contingency — Food Security & Social Crises

(i) Contingency — Gender Related Crises

National Academia Input

Individual & Community Level

e Projects should be developed for the communities,
particulatly involving women and girls in the
design and implementation of projects.

e Provide training and capacity building programs
for women in coastal areas to enhance their

resilience and ability to cope with crises.

The goal of SDG 5 is to achieve gender equality
and empower all wemen and girls

WHAT?

Strategic Framework

Coastal Zone (Sindh and Balochistan)

International Academia Input

Individual & Community Level

Incorporating gender perspectives into crisis
management plans to ensure that the specific
needs and vulnerabilities of women and girls are
addressed.

Encourage collaboration between communities
globally to share insights and best practices on
creating inclusive crisis management strategies
that consider the unique challenges faced by

individuals of all genders.

sy

Ending Violence
Against Beaiumieh
to develop, review and
Women and Girls ot onsapervtag
plans and strategies to
end violence against
women and girls.
Laws, policies and
strategies are adopted
and implemented to
prevent and respond to
3 = . Institutions
“Dl!:rar:‘c?;: strengthened to assist
wome women and girl
Strategies and "".Y‘.."'..;"....'Z.f'n’i::"’
initiatives for safe and helplines, safe
pﬂlﬂ"ﬂd’l‘ £ accommodatior d
s;':u iorwon?:: ::d lepinacs

girls drafted, adopted
and implemented

Awareness ralsing on
women's rights to
access quality
essential services for
victims and survivors
of violence

‘Women benefit from
safe cities and safe
public spaces
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National Academia Input International Academia Input

Area Governance Area Governance

e Legislation on gender equality is crucial to address
the specific challenges faced by women and gitls
in these regions.

e Legislation can provide legal protection against
gender-based  discrimination and  violence,
ensuring that women and girls are able to live free

from fear and harm.

Women Lead provides a 5-step model for working with poor, marginalised women so that they can take
aleadin ing to the disasters and emerpy affect their communities.

Reflect ; ; Analyse

Viomes Leact participants = L Wiomen are supparmec o
CARE, parzers, ool womes BT TReir O SiTUNTOn
= reflacr on their omm vaines, " #nd the docal realivies.
TS 34 Deiets abom ‘ “E..n ‘ T R TR 0 D
women's pETIgIon Go 5 DETCioRE In an lend

NG WaCRTIRip. ] PUMARIEHIAN MEDONEEE

Learn Co-create

Wames e mipported Waimen are Sspparted ta
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SSepiee B BTHATES g b being about
5 MECESSNY change.

Women take action to overcome barviers to their leadership in
humanitavian responses, amd to improve tesr (ives and communities.

Produce the yearly Gender Equality Index to
evaluate the status of gender equality.

Build women Platforms which would be a
promising step towards gender inclusion and
a potential driver of positive change within the
region that make it possible to accelerate gender
mainstreaming;
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Contingency — Food Security & Social Crises Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

e  Prohibition of discrimination against gender. .

Ensure that federal services, such as health

care, legal aid, and social support, are accessible

Encourage women’s participation in leadership
and decision making at all levels, enhancing their

influence on policies and resource allocation in

and responsive to the needs of individuals the coastal areas.

experiencing gender crises. e Develop and implement policies that promote
gender equality and address the root causes of

gender-based violence and discrimination.

THE GENDER EQUALITY FUNDING GAP

% mm AR Missing
B 542
$264 billion 3,3,02,,2
e
harmfulpractices 1 WOrthwhile

investment

DISCRIMINATION ot  Elary S
Prohibited .
| stes g

Foarce: IRITA, qoan 1

{Redker e Biefemesn. 114k
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Coastal Zone (Sindh and Balochistan) Contingency — Food Security & Social Crises

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

® Make policies that include everyone in local
businesses in Pakistan.

® Train employees to understand and support each
other during crises, considering gender-specific

needs.

Stick to global rules that promote fairness
for everyone, no matter their gender, in crisis
responses.

Work with other industries globally to share
simple and effective ways to handle gender related

challenges during crises.

WOMEN

of WOMEN AMONG TOP DECISION-
MAKERS in legislatures have lower

levels of income inequality.

CABINET
POSITIONS

IN LEADERSHIP

Peace agreements are 35% more

likely to last at least 15 years if

are engaged in
their creation and execution.

WOMEN CABINET
Countries with a greater proportion MINISTERS

When women hold more executive AGRICULTURE
leadership positions, their companies could increase
21 cy are more profitable. Companies in the agricultural yield
o top-quartile for by 20-30%.

are 21% more likely to

outperform the national average.

20-30%

]

Increasing access
to resources and
WOMEN'S
LEADERSHIP IN

and household income

improves access to education and

healthcare for their families.
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Contingency — Food Security & Social Crises

National Academia Input

NGOs, Humanitarian Resource Enablers

®  Workshops should arrange to teach communities
about gender needs during crises.

® DPartner with local groups to make crisis responses
more effective.

® Jcad with a community focused approach
to address gender challenges during crises in
Pakistan.

Gender-Responsive Humanitarian

Life-Saving Response to the
COVID-18 Pandemic:

Saving Lives, Reducing Impact & Building Resilfence

ST-AFFECTED AND AT-Ri,
OND TO AND RE!

JuLy 2020

o .

Coastal Zone (Sindh and Balochistan)

International Academia Input

NGOs, Humanitarian Resource Enablers

e Share and use simple, effective best practices
globally for responding to gender related issues
and crises.

e  Collaborate globally to respond quickly and
efficiently to gender specific challenges during
humanitarian crises.

e Advocate for global initiatives that prioritize

sensitivity to gender needs in crisis response.

Gender and

the Evidence
functions in social
development.

C
t“.‘l- -
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Coastal Zone (Sindh and Balochistan) Contingency — Food Security & Social Crises

National Academia Input International Academia Input

Area Academia, Think Tanks Area Academia, Think Tanks

e Study gender related crises locally in Pakistan e  Collaborate with international academia and think
to understand and address community-specific tanks for a collective approach to understanding
challenges. and responding to gender challenges during crises.

e Include gender-inclusive education in local e Use research to influence global policies that

academic programs to prepare for diverse needs prioritize gender sensitivity in crisis responses.
during crises. e  Globally share simple and effective insights on
e Collaborate closely with local communities in addressing gender-related crises through research.

Pakistan to involve academia in community driven

solutions for gender challenges during crises.

Clear purpose System's
7 . constituent parts

 inrermational Confercnce on

Organizational
praparedness domains
and indicators -
pandamic contexts.

Climate Change and Environment

[anuary 11-13,2023

Interconnections
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Contingency — Food Security & Social Crises Coastal Zone (Sindh and Balochistan)

National Academia Input National Academia Input

Local Media and Early Warning Center Search & Rescue, Law Enforcement

e Work with local communities to improve alerts,
making them easy to understand and considerate
of gender differences.

e Report on gender crises responsibly, avoiding
sensationalism and victim-blaming,

e Highlight stories of individuals and organizations
that are working to address gender crises and

promote gender equality.

International Academia Input

Local Media and Early Warning Center

e Use the media to inform everyone about how
crises affect different genders and what to do.

e media platforms should raise awareness about
gender equality issues and promote positive
gender norms.

e Collaborate with federal organizations, private
industries, and NGOs to amplify messages about
gender equality and support initiatives aimed at

addressing gender crises.
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Inform local communities in Pakistan for help in
rescuing people, considering everyone’s needs.
Create local support networks in Pakistan that can

help everyone during crises.

International Academia Input

Search & Rescue, Law Enforcement

Collaborative efforts between law enforcement
and coastal communities can build trust and
enhance public safety

Equip teams with cultural competency skills to
ensure their assistance is sensitive to local customs

and traditions.




Coastal Zone (Sindh and Balochistan)

(j) Contingency — Tourism Related Crises

National Academia Input

Individual & Community Level

Strengthen the coastal communities’ resilience by
implementing better planning, zoning regulations,
and construction standatds.

Engage communities in  planning and
implementation processes to foster a sense of

ownership and commitment.

International Academia Input

Individual & Community Level

Individuals and communities should advocate
for and participate in coastal zoning and land use
planning processes.

Promote ecotourism, cultural tourism, adventure
tourism, and other sustainable alternatives that
showcase the unique assets and heritage of coastal

areas.
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Contingency —

Tourism Related Crises

National Academia Input

Area Governance

Implement measures to manage the number of
visitors to coastal destinations, ensuring that they
do not exceed the carrying capacity of the area.

Establish and enforce regulations that ensure
the safety and well-being of tourists, including
for accommodation,

standards transportation,

and tour operators.

Fouan )

Community
Supﬂ\f Service
Management Developing Income
of Tourist Social Culture

Operation /
Management
\\

e

Environmental Impact

Environmental Protection Measures

? i
Environmental \
Resource /

Coastal Zone (Sindh and Balochistan)

International Academia Input

Area Governance

Involve local communities in tourism planning
and decision-making processes to ensure that their
interests and concerns are taken into account.
Moreover, empower communities to participate
in tourism management, benefit sharing, and
cultural preservation efforts.

Involve local communities in tourism planning
and decision-making to ensure that tourism

benefits are shared equitably.

GEOTOURISM

Landscape appreciation,

Viewing of scenic areas.
Geoconservation, Visiing Geosites,

Leaming about Geology and Landscape.

1
1]
1
]
1
'
L]
H
CIRURA. Risk of darsaga to 3 ECOTOURISM
TOURISM pooates Polantial :
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Community - Based Tourism

CBT is a tourism management model
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Coastal Zone (Sindh and Balochistan) Contingency — Tourism Related Crises

National Academia Input International Academia Input

Role of Federal Organizations Role of Federal Organizations

Invest in upgrading and expanding infrastructure
and services to support sustainable tourism
development.

Develop and implement crisis management plans
to respond effectively to emergencies and natural

disasters that may affect tourists.

Explore insurance options and disaster risk

finance planning mechanisms to mitigate the

economic risks associated with coastal tourism
disasters.

Invest in infrastructure development that
supportts sustainable tourism, such as improving

roads, airports, and public transportation.
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Contingency — Tourism Related Crises Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Private Sector and Local Industry Role Private Sector and Local Industry Role

Encourage and incentivize tourists to adopt e Partner with NGOs and local communities

eco-friendly practices, such as reducing waste to protect and restore coastal ecosystems like

generation, conserving water and energy, and mangroves, coral reefs, and sand dunes.

respecting the local ecosystem. e Collaborate with existing sustainable tourism

Implement effective waste management systems departments to encourage and promote

in tourist facilities and promote recycling and sustainable practices within the tourism industry.

responsible disposal.
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Coastal Zone (Sindh and Balochistan) Contingency — Tourism Related Crises

National Academia Input International Academia Input

NGOs, Humanitarian Resource Enablers NGOs, Humanitarian Resource Enablers

® DMobilize emergency response teams, deploy Engage in  community-based  initiatives,
relief supplies, and provide lifesaving assistance participatory planning processes, and grassroots
to affected communities. mobilization efforts to empower coastal
°

Build the capacity of local communities to engage
with the toutism industry and benefit from

tourism in a sustainable manner.

communities to take ownership of their resilience
building efforts.

Support community development projects that
benefit local communities affected by tourism,
such as infrastructure improvements and skills

training.
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Contingency — Tourism Related Crises Coastal Zone (Sindh and Balochistan)

National Academia Input
Area Academia, Think Tanks

International Academia Input

Area Academia, Think Tanks

Engage in policy dialogue, advocacy, and
knowledge dissemination to inform policymakers,
government agencies, and stakeholders about the
importance of coastal resilience and disaster risk
reduction.

Academic institutions organize capacity building
workshops, training programs, and educational

initiatives to enhance the knowledge, skills, and

Advocate for sustainable tourism practices,
environmental conservation, and responsible
development strategies.

Use of geospatial analysis, remote sensing,
mobile applications, and social media platforms
to improve risk communication, decision support
systems, and situational awareness during

emergencies.

awareness of coastal tourism.

Crisis Management
in Tourism Industry

Understanding Crisis Management
in Tourism

Types of Crisis in Tourism
Pre-Crisis Preparedness
Crisis Response and
Communication

st . .
1" National Dialogue Platform
on Anticipatory Action
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Coastal Zone (Sindh and Balochistan) Contingency — Tourism Related Crises

National Academia Input International Academia Input

Local Media and Early Warning Center Local Media and Early Warning Center

Early warnings should be issued by meteorological
authorities providing advance notice of potential
storm surges, high winds, and heavy rainfall.

Tourists are advised to swim only in designated
areas, heed lifeguard warnings, and avoid
venturing into the water during adverse weather

conditions.

BREAKING NEWS BREAKING MEWS _

BREAKING NEWS

Based on #gademic research.

Develop and utilize early warning systems that
make use of weather data and modeling to
anticipate floods and allow authorities to take
preemptive measures.

Install Tsunami warning systems, including seismic
monitoring networks and buoy sensors which

provide timely alerts to coastal communities.

Fecearch Instituls
Aim to influence decision-making

Think Tanks

ressarch instituf
paanbibls fesearch instituto

Operate with relative independence.

# The Across-Care of Think Tanks” Traits in the US
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Contingency — Tourism Related Crises Coastal Zone (Sindh and Balochistan)

National Academia Input International Academia Input

Search & Rescue, Law Enforcement Search & Rescue, Law Enforcement

Develop and enforce regulatory frameworks that
govern tourism activities, land use, construction,
and environmental protection in coastal areas.
Manage traffic flow and crowd movements to
prevent congestion, ensure public safety, and
facilitate emergency access for respondets.
Coordinate emergency response efforts in
collaboration with other first responders,
including coast guard units, medical services, and
search and rescue teams.

Rescue teams must trained by medical personnel
who provide emergency medical care and first aid

to injure or ill tourists along the coast.

g
Com municatioﬁ
satellite

Modelling/
Simulation

Monitor tourist activities and identify potential
hazards or risky behaviors.

Specialized rescue teams should be proficient in
water rescue techniques like swift water rescue
methods.

Monitor coastal areas to prevent criminal activities
such as theft, vandalism, illegal fishing, and human
trafficking, which can undermine the safety and
security of tourists and local residents alike.
Engage  local communities,  volunteer
organizations to foster community resilience and
build partnerships for disaster preparedness and

response.

352 | Best Practices for Disaster Mitigation & Management



REFERENCES

Abu-Jdayil, B., Mourad, A. H., Hittini, W, Hassan, M.,
& Hameedi, S. (2019). Traditional, state-of-the-art and
renewable thermal building insulation materials: An
overview. Construction and Building Materials, 214,
709-735.

Acharya, P, Mir, S. A, & Nayak, B. (2017).
Competence of biopesticide and neem in agriculture.
International Journal of Environment, Agriculture

and Biotechnology, 2(6), 238987.

Ahmad, F (2008). Runoff farming in reducing rural
poverty in Cholistan desert. Sociedade & Natureza,
20, 177-188.

Al-Tawaha, A. R., Turk, M. A., Abu-Zaitoon, Y. M.,
Aladaileh, S. H., Al-Rawashdeh, 1. M., Alnaimat, S, ...
& Wedyan, M. (2017). Plants adaptation to drought
environment.

Science, 23(3), 381-388.

Bulgarian Journal of Agricultural

Alwutayd, K. M., Rawat, A. A., Sheikh, A. H., Almeida
Trapp, M., Veluchamy, A., Jalal, R., ... & Hirt, H. (2023).
Microbe induced drought tolerance by ABA mediated

root architecture and epigenetic reprogramming.

EMBO reports, 24(8), €56754.

Amarnath, G., Amarasinghe, U. A., & Alahacoon,
N. (2021). Disaster risk mapping: A desk review
of global best practices and evidence for south

asia. Sustainability, 13(22), 12779.

Amin, F, Baidya, S, & Gupta, A. K. (2023).
Community-Based Disaster Reduction for Climate
Resilience in Developing World. In The Palgrave
Handbook of Socio-ecological Resilience in the Face of Climate
Change: Contexts from a Developing Country (pp. 11-19).

Singapore: Springer Nature Singapore.

Anand, S., Raj, D, Sai, A. A,, N Rao, S., & Vinodini
Ramesh, M. (2023, January). Techno-social synergy
for disaster resilience in coastal communities: A
sustainable approach. In Proceedings of the 24h
International Conference on  Distributed Computing and
Networking (pp. 366-371).

Archer, D. (2016). Building urban climate resilience
through

community-driven approaches to
development: Experiences from Asia. International
Journal of Climate Change Strategies and Management,

8(5), 654-669.

Battistella, A., & Buonocore, M. (2015). New ways
to design in emergencies-A sustainable approach to
refugee camp design. In 31st International PLEA

Conference” Architecture in Revolution.

Baxter, J. (2013). Mitigation ideas: A resource for
reducing risk to natural hazards. US Department of
Homeland Security. FEMA.

BCP, S. (2007). Building Codes of Pakistan Seismic
Provisions Government of Islamic republic of

Pakistan Ministry of Housing and Works. Islamabad.

Beltramone, L., & Gomes, R. C. (2021). Earthquake
Early Warning Systems as an Asset Risk Management
Tool. CivilEng, 2(1), 120-133.

Bigger, P, & Webber, S. (2021). Green structural
adjustment in the World Bank’s resilient city. Annals
of the American Association of Geographers, 111(1), 36-51.

Bordoloj, S., & Ng, C. W. W. (2020). The effects of
vegetation traits and their stability functions in bio-
engineered slopes: A perspective review. Engineering

Geology, 275, 105742.

Chaudhry, Q.U.Z. (20006). Strengthening National
Multi  Hazard Early

System. Pakistan Meteorological

Capacities  for Warning
and Response

Department. Government of Pakistan.

Best Practices for Disaster Mitigation & Management | 353




Chazarra-Zapata, J., Molina-Martinez, ]. M., Cruz, E J.
P. D. L., Parras-Burgos, D., & Ruiz Canales, A. (2020).
How to reduce the carbon footprint of an irrigation

community in the south-east of spain by use of solar

energy. Energies, 13(11), 2848.

Chitikena, H., Sanfilippo, E., & Ma, S. (2023). Robotics
in search and rescue (SAR) operations: An ethical and
Design Perspective Framework for Response Phase.
Applied Sciences, 13(3), 1800.

Choi, L., Pryce, J., Richardson, M., Lutje, V., Walshe,
D., & Garner, P. (2019). Guidelines for malaria vector
control. World Health Organization, 1-171.

Community early warning systems: guiding principles.
IFRC, 2013

Council, B. S. S. (2009). NEHRP recommended
seismic provisions for new buildings and other

structures. Rep. FEMA P, 750.

County, T. 2024 Multi-Jurisdictional Hazard Mitigation
Plan Update.

Cruz Ulloa, C., Prieto Sinchez, G., Barrientos, A.,
& Del Cerro, J. (2021). Autonomous thermal vision
robotic system for victims recognition in search and

rescue missions. Sensors, 21(21), 7346.

Darbre, G. R. (2004, August). Swiss guidelines for the
earthquake safety of dams. In Proceedings of the 13th
WCEE.

Daud, S. M. S. M., Yusof, M. Y. P. M., Heo, C. C,
Khoo, L. S., Singh, M. K. C., Mahmood, M. S., &
Nawawi, H. (2022). Applications of drone in disaster

management: A scoping review. Science & Justice, 62(1),

30-42.

Dehkordi, E. A., Surki, A. A., Pajouhesh, M., &
Tahmasebi, P. (2021). Straw Checkerboard Bartiers
Improve Soil Characteristic and Growth Performance

of Winter Cover Crops and Protect Sloping Land.

354 | Best Practices for Disaster Mitigation & Management

Dey, K. C., Mishra, A., & Chowdhury, M. (2014).

Potential of intelligent transportation systems
in mitigating adverse weather impacts on road
mobility: A review. IEEE Transactions on Intelligent

Transportation Systems, 16(3), 1107-1119.

Dorairaj, D., & Osman, N. (2021). Present practices
and emerging opportunities in bioengineering for
slope stabilization in Malaysia: An overview. Peet], 9,

e10477.

Dovie, D. B. K., & Pabi, O. (2023). Partial climatic
risk screening, adaptation and livelihoods in a coastal

urban area in Ghana. Habitat International, 138, 102868.

Ebi, K. L. (2019). Effective heat action plans: research
to interventions. Environmental Research Letters,

14(12), 122001.

Enekh-Amgalan, A. 2023. Preparing for sand and dust
storm contingency planning with herding communities

— A case study on Mongolia. Rome, FAO.

Eugster, W. J. (2007, May). Road and bridge heating
using geothermal energy. Overview and examples.

In Proceedings European geothermal congress (Vol.
2007).

Fallah, S., & Hosseini Nejad, J. (2020). The role of non-
governmental organizations in disaster management:
A case study of bam earthquake, Iran. Journal of
Disaster and Emergency Research, 1(1), 43-50.

FAO. 2023. Sand and dust storms - A guide to
mitigation, adaptation, policy and risk management

measures in agriculture. Rome.

Fatima, T., Habib, A., Khan, A., Riaz, R., ul Haq, M.
Z., & Raufi, N. (2023). Mosquito-borne diseases in
Pakistan: challenges, strategies, and future prospects.
IJS Global Health, 6(6), e0385.

Federal Emergency Management Agency (FEMA).
(2006). Techniques for the seismic rehabilitation of

existing buildings.



Ferruci, H. R., Razuri, H., Casapia, M., Rahme, E., Silva,
H., Ault, S, ... & Gyorkos, T. W. (2016). Governance,
organization, accountability and sustainability of a
region-wide school-based deworming program in

Loreto, Peru. Acta tropica, 159, 219-226.

Fiaz, S., Noor, M. A., & Aldosri, F. O. (2018). Achieving
food security in the Kingdom of Saudi Arabia through
innovation: Potential role of agricultural extension.

Journal of the Saudi Society of Agricultural Sciences,
17(4), 365-375.

Francis, K., Rothschuh, S., Poscente, D., & Davis,
B. (2022). Malleability of spatial reasoning with
short-term and long-term robotics interventions.

Technology, Knowledge and Learning, 27(3), 927-956.

Fudge, J. (20106). Exercise in the cold: preventing and
managing hypothermia and frostbite injury. Sports
Health, 8(2), 133-139.

Ge, H., Wang, R., & Baril, D. (2018). Field
measurements of hygrothermal performance of attics
in extreme cold climates. Building and Environment,

134, 114-130.

Grimmond, S., Bouchet, V., Molina, L. T., Baklanov,
A., Tan, J., Schlinzen, K. H., ... & Joe, P. (2020).
Integrated urban hydrometeorological, climate and
environmental services: Concept, methodology and

key messages. Urban Climate, 33, 100623.

Gunarathna, U., Bandara, C. S., Dissanayake, R., &
Munasinghe, H. (2023). Tsunami-resilient building
guidelines for Sri Lankan coastal belt: a critical review
and consolidation based on significant institutional
perceptions. International jonrnal of disaster resilience in the

built environment, 14(4), 453-470.

Gupta, A. K., Kariotis, J., Ewing, R. D., & Moss, P.
J. (2020). Earthquake Resistant Design. In Guidelines
for Design of Low-Rise Buildings Subjected to Lateral
Forces (pp. 69-91). CRC Press.

Hama-Aziz, Z. (2022). Strategies to mitigate the
occurrence of sand and dust storms in the Kurdistan

region of Iraq. Pollution Research, 41, 819-824.

Hagq, S. U, Boz, 1., & Shahbaz, P. (2021). Adoption of
climate-smart agriculture practices and differentiated
nutritional outcome among rural households: A case
of Punjab province, Pakistan. Food Security, 13, 913-
931.

Harahap, G. Y. (2020).

Planning in Disaster Resilience Measures: Recovery

Instilling  Participatory

of Tsunami-affected Communities in Banda Aceh,
Indonesia. Budapest International Research in Exact Sciences

(BirExc) Journal, 2(3), 394-404.

Haris, M., Cheema, A. R., & Subasinghe, C. (2019).
Why lessons learnt are lost: Understanding the
complexity of batriers to build back better in

Pakistan. Disaster Prevention and Management: An

International Journal, 28(5), 677-690.

Heim LaFrombois, M. E., LeBleu, C., Byahut, S., &
Rogers, S. (2023). Planning for green infrastructure
along the Gulf Coast: an evaluation of comprehensive
plans and planning practices in the Mississippi-

Alabama coastal region. Journal of Environmental

Planning and Management, 66(11), 2352-2372.

Hemachandra, K., Haigh, R., & Amaratunga, D.
(2021). Enablers for effective multi-hazard early
warning system: a literature review. In ICSECM 2079:
Proceedings of the 10th International Conference on Structural
Engineering and Construction Management (pp. 399-416).
Springer Singapore.

Hildmann, H., & Kovacs, E. (2019). Using unmanned
aerial vehicles (UAVs) as mobile sensing platforms
(MSPs) for disaster response, civil security and public
safety. Drones, 3(3), 59.

Hussain, K., Kausar, M. M., Sajid, M. S., Ahmad, A.,
Aslam, Z., & Yimaz, K. (2023). Climate Change:
Effects on agricultural and livestock production,
adaptation and mitigation. Climate change and Soil-

plant-environment interactions, 321.

Best Practices for Disaster Mitigation & Management | 355



Irfeey, A. M. M., Chau, H. W,, Sumaiya, M. M. E,
Wai, C. Y., Muttil, N., & Jamei, E. (2023). Sustainable
mitigation strategies for urban heat island effects in
urban areas. Sustainability, 15(14), 10767.

Jena, R., Shanableh, A., Al-Ruzouq, R., Pradhan, B,
Gibril, M. B. A., Khalil, M. A., & Ghamisi, P. (2023).
Earthquake spatial probability and hazard estimation
using various explainable Al (XAI) models at the
Arabian Peninsula. Remote Sensing Applications:

Society and Environment, 31, 101004.

Junaid, M., Shaikh, A., Hassan, M. U, Alghamdi,
A., Rajab, K., Al Reshan, M. S.,, & Alkinani, M.
(2021). Smart agriculture cloud using Al based
techniques. Energies, 14(16), 5129.

Karachi Heatwave Management Plan: A Guide

to  Planning and Commissioner

Karachi.

Response.
https://ghhin.org/wp-content/uploads/
HeatwaveManagementPlan.pdf

Khadka, K., Khanal, S., Dhakal, M. P., Bhuchat, S,
& Agrawal, N. K. Gender-Responsive Solutions for
Managing Drought in the Hindu Kush Himalaya. In
Integrated Drought Management, Volume 2 (pp. 629-
648). CRC Press.

Khan, A. A., Ahmed, L, Javed, H., & Aqsa, T. (2023).
Earthquake Disaster Risk Reduction Strategies in
Pakistan. Bulletin of Business and Economics (BBE),
12(4), 433-446.

Khan, A., & Khan,K. (2023). Assessing water scarcity
situation in Pakistan: causes, effects and remedial

measures. Pakistan Geographical Review, 78(1), 37-63

Khan, I, Lei, H., Shah, A. A., Khan, I., & Muhammad,
1. (2021). Climate change impact assessment, flood
management, and mitigation strategies in Pakistan for

sustainable future. Environmental Science and Pollution

Research, 28, 29720-29731.

Khan, M. A. (2013). Earthquake-Resistant Structures:

Design, Build, and Retrofit. Butterworth-Heinemann.

356 | Best Practices for Disaster Mitigation & Management

Kucharezyk, M., & Hugenholtz, C. H. (2021). Remote
sensing of natural hazard-related disasters with
small drones: Global trends, biases, and research
opportunities. Remote Sensing of Environment, 264,
112577.

Kumar, P, Debele, S. E., Sahani, J., Rawat, N., Marti-
Cardona, B., Alfieri, S. M., ... & Zicher, T. (2021). An
overview of monitoring methods for assessing the

performance of nature-based solutions against natural

hazards. Earth-Science Reviews, 217, 103603.

Lala, B., & Hagishima, A. (2023). Impact of escalating
heat waves on students’ well-being and overall health:

a survey of primary school teachers. Climate, 11(6),

126.

Lashkari, S. H. (2022). Avalanche risk reduction
and community resilience building in (Badakhshan,

Afghanistan) (Doctoral dissertation, Brac University).

Less, B., Walker, 1., & Levinson, R. (2016). A Literature
Review of Sealed and Insulated Attics—Thermal,

Moisture and Energy Performance.

Louis, F, Lucas, D., & Elisha, B. (2024). Climate
Change and Coastal Tourism: Impacts, Adaptation,

and Resilience Planning in Bangladesh.

Lowe, D., Ebi, K. L., & Forsberg, B. (2011). Heatwave
eatly warning systems and adaptation advice to
reduce human health consequences of heatwaves.

International journal of environmental research and

public health, 8(12), 4623-4648.

Marshall, D. (2017). The California Earthquake
Authority. Resources for the future, 17(05).

McBride, S. K., Smith, H., Morgoch, M., Sumy, D,,
Jenkins, M., Peek, L., ... & Wood, M. (2022). Evidence-
based guidelines for protective actions and earthquake
early warning systems. Geophysics, 87(1), WA77-
WA102.



McCann, L. ], Close, R., Staines, L., Weaver, M.,
Cutter, G., & Leonardi, G. S. (2013). Indoor catbon
monoxide: a case study in England for detection and
interventions to reduce population exposure. Journal

of environmental and public health, 2013.

Mengal, A., Ashraf, M., Goda, K., Murtaza, G,
& Durrani, H. (2020). People’s risk perception of
tsunami hazard in a developing district of Balochistan,
Pakistan: The Case of Gwadar. Pak. Geogr: Rev, 75, 264.

Mensah, K., & Choi, J. M. (2015). Review of
technologies for snow melting systems. Journal of

Mechanical Science and Technology, 29, 5507-5521.

Mezei, L., Guneralp, B., & Giineralp, I. (2023). Local
participation in mitigation and adaptation to coastal
hazards in the US: A critical review with a focus

on resettlement. International Journal of Disaster Risk

Reduction, 103796.

MHVRA Informed Disaster Management Plan
Sindh 2023-2032. PDMA Sindh. https://pdma.
gos.pk/Documents/District_Management_Plans/
Provincial%20Disaster%20Management%20Plan.pdf

Min, L., & Wei, Z. (2023). Discussion on the
construction of guidelines for community earthquake
prevention and disaster reduction work. Progress in

Earthquake Sciences, (12), 581-588.

Mona, L., Amiridis, V., Cuevas, E., Gkikas, A.,
Trippetta, S., Vandenbussche, S., ... & Basart, S. (2023).
Observing mineral dust in northern Africa, the Middle
East, and Europe: current capabilities and challenges
ahead for the development of dust Services. Bulletin
of the American Meteorological Society, 104(12),
E2223-E22064.

Mukherjee, M., Abhinay, K., Rahman, M. M,
Yangdhen, S., Sen, S., Adhikari, B. R., & Shaw, R.
(2023). Extent and evaluation of critical infrastructure,
the status of resilience and its future dimensions in

South Asia. Progress in Disaster Science, 17, 100275.

Munawar, H. S., Khan, S. 1., Anum, N., Qadir, Z.,
Kouzani, A. Z., & Parvez Mahmud, M. A. (2021).
Post-flood risk management and resilience building

practices: A case study. Applied Sciences, 11(11), 4823.

Naeem, G. (2020). Dealing with Local Tsunami on

Pakistan Coast. In Tsunami. IntechOpen.

Nagata, T., & Kimura, R. (2020). Developing a Disaster
Management Education and Training Program for
Children with Intellectual Disabilities to Improve
“Zest for Life” in the Event of a Disaster-A Case
Study on Tochigi Prefectural Imaichi Special School
for the Intellectually Disabled—. Journal of Disaster
Research, 15(1), 20-40.

Naqvi, S. A. A., Sajjad, M., Tariq, A., Waseem, L.
A., Karuppannan, S., Rehman, A., & Hatamleh,
W. A. (2024). Societal knowledge, attitude, and
practices towards dengue and associated factors in
epidemic-hit areas: Geoinformation assisted empirical

evidence. Heliyon, 10(1).

Nasreen, M., Mallick, D., & Neelormi, S. (2023).
Empowering women to enhance social equity and
disaster resilience in coastal Bangladesh through
climate change adaptation knowledge and technologies.
In Coastal Disaster Risk Management in Bangladesh (pp.
214-252). Routledge.

Ndayisaba, P. C., Kuyah, S., Midega, C. A. O., Mwangi,
P.N,, & Khan, Z. R. (2021). Intercropping desmodium
and maize improves nitrogen and phosphorus
availability and performance of maize in Kenya. Field
crops research, 263, 108067.

Ning, J., & Thoutlund, C. (2021). Trilateral best
practices: Application of technology for reducing

disaster risks in China, Japan and Korea.

Oktari, R. S., Munadi, K., Idroes, R., & Sofyan, H.
(2020). Knowledge management practices in disaster
management: Systematic review. International Jonrnal of
Disaster Risk Reduction, 51, 101881.

Best Practices for Disaster Mitigation & Management | 357



Oktari, R. S., Munadi, K., Idroes, R., & Sofyan, H.
(2020). Knowledge management practices in disaster
management: Systematic review. International Journal of
Disaster Risk Reduction, 51, 101881.

Pandey, B. H., & Okazaki, K. (2005). Community-
based disaster management: empowering communities
to cope with disaster risks. Regional Development
Dialogue, 26(2), 52.

Pandey, M., Suwal, B., Kayastha, P, Suwal, G, &
Khanal, D. (2021). Desert locust invasion in Nepal
and possible management strategies: A review. Journal

of Agriculture and Food Research, 5, 100166.

Patil, S. B., Kulkarni, R. B, Patil, S. S., & Kharade,
P. A. (2024). Precision Agriculture Model for Farm
Irrigation using Machine Learning to Optimize
Water Usage. In IOP Conference Series: Earth and
Environmental Science (Vol. 1285, No. 1, p. 012017).
IOP Publishing.

Porter, K. A. (2021). Should we build better? The case
for resilient earthquake design in the United States.
Earthquake Spectra, 37(1), 523-544.

Righi, E., Lauriola, P., Ghinoi, A., Giovannetti, E.,
& Soldati, M. (2021). Disaster risk reduction and
interdisciplinary education and training, Progress in

Disaster Science, 10, 100165.

Rocloffs, E., & Goltz, J. (2017). The California
earthquake advisory plan: A history. Seismological
Research Letters, 88(3), 784-797.

Sajjad, M. (2021). Impacts, drivers, and future
adaptation opportunities for a warming Pakistan:
Learnings from an industrialized city. In Handbook of
Climate Change Management: Research, Leadership,
Transformation (pp. 4427-4448). Cham: Springer

International Publishing,

Sattar, M. A., Biswas, A. A. A., Islam, M. T., Hossain,
M. A, Siddeqa, M., Rahim, M. A., & Aktar, S. (2020).
Disaster vulnerability and mitigation of humanitarian
issues in coastal Bangladesh: Local evidence and

knowledge gaps. Progress in Disaster Science, 8, 100138,

358 | Best Practices for Disaster Mitigation & Management

Schwarz, J., Kascel, V., Azmat, M., & Kummer, S.
(2023). Collation of best practices for preparedness:
lessons from disasters in Pakistan and Japan. Jowrnal
and — Supply  Chain

of  Humanitarian

Management, 13(3), 311-330.

Logistics

Semeraro, E, Greif, R., Béttiger, B. W, Burkart, R.,
Cimpoesu, D., Georgiou, M., ... & Monsieurs, K. G.
(2021). European resuscitation council guidelines

2021: systems saving lives. Resuscitation, 161, 80-97.

Seth R., (2009). Bomberman explodes plants. https://
www.yankodesign.com/2009/05/08/bomberman-
explodes-plants/

Shah, A. A, Gong, Z., Pal, 1., Sun, R., Ullah, W,, &
Wani, G. F (2020). Disaster risk management insight
on school emergency preparedness—a case study of
Khyber Pakhtunkhwa, Pakistan. International Journal of
Disaster Risk Reduction, 51, 101805.

Shah, S. M. H., Mustaffa, Z., Teo, E. Y., Imam, M. A.
H., Yusof, K. W,, & Al-Qadami, E. H. H. (2020). A
review of the flood hazard and risk management in
the South Asian Region, particularly Pakistan. Scientific
African, 10, e00651.

Shaikh, F. K., Memon, M. A., Mahoto, N. A., Zeadally,
S., & Nebhen, J. (2021). Artificial intelligence best
practices in smart agriculture. IEEE micro, 42(1), 17-
24.

Shariot-Ullah, M. (2024). Sea-level rise and sustainable
shore protection strategies in the low-lying delta: A
case study of Bangladesh. Regional Studies in Marine
Science, 71, 103424,

Shenton, F. C., & Lindsay, S. W. (2023). Preventing
yellow fever epidemics in Asian megacities: how can
cities control mosquito-transmitted diseases? Cities &
health, 7(3), 335-341.

Shrestha, F, Steiner, ]. E, Shrestha, R., Dhungel,
Y., Joshi, S. P, Inglis, S., ... & Zhang, T. (2023). A
comprehensive and version-controlled database of

glacial lake outburst floods in High Mountain Asia.
Earth System Science Data, 15(9), 3941-3961.



Singh, S., Rao, V. U. M., & Singh, D. (1995). Role
of Shelter belts and Wind breaks in Sustainable

Agriculture. Intensive Agriculture, 33, 5-6.

Smith, S. L., & Chambrade, M. L. (2018). The

application of freely-available satellite imagery
for informing and complementing archaeological
fieldwork in the “Black Desert” of north-eastern

Jordan. Geosciences, 8(12), 491.

Solomon, S. (2014). Mobilizing Social Support
Networks in Times of: Disaster. In Trauma and its

wake (pp. 260-291). Routledge.

Steelman, T. A., & McCaffrey, S. (2013). Best practices
in risk and crisis communication: Implications for
natural hazards management. Natural hazards, 65, 683-
705.

Sui, T. T., Liu, ]. H., Huang, T., Huang, Q. Q., Wang,
D, & Ma, K. (2019, October). Comparing straw
checkerboards paving methods in deserts of China
with sustainability indicators. In IOP Conference
Seties: Earth and Environmental Science (Vol. 346,
No. 1, p. 012013). IOP Publishing.

Sun, W., Bocchini, P, & Davison, B. D. (2020).
Applications of artificial intelligence for disaster
management. Natural Hazards, 103(3), 2631-2689.

Suna, T., Kumari, A., Paramaguru, P K, &
Kushwaha, N. L. (2023). Enhancing Agricultural
Water Productivity Using Deficit Irrigation Practices
in Water-Scarce Regions. In Enhancing Resilience
of Dryland Agriculture Under Changing Climate:
Interdisciplinary and Convergence Approaches (pp.
177-206). Singapore: Springer Nature Singapore.

Thirugnanam, H., Uhlemann, S., Reghunadh, R,
Ramesh, M. V., & Rangan, V. P. (2022). Review of
landslide monitoring techniques with IoT integration
opportunities. IEEE Journal of Selected Topics in
Applied Earth Observations and Remote Sensing, 15,
5317-5338.

Tim, Y., Pan, S. L., Ractham, P, & Kaewkitipong,
L. (2017). Digitally enabled disaster response: the
emergence of social media as boundary objects in a
flooding disaster. Information Systems Journal, 27(2),
197-232.

Trilateral Cooperation Secretariat and United Nations
Office for Disaster Risk Reduction (2024). Trilateral
Best Practices Report. Tools and Technologies for
Earthquake Risk Management: Sharing Experience

from Northeast Asia.

Tuan Hai, D., & Kim Hoang, N. (2023). Maintenance

Policies and Practices on Resilient Houses:
Case Study from a Coastal Resilience Project in

Vietnam. Sustainability, 15(7), 5842.

Uddin, M. S., Haque, C. E., & Walker, D. (2020).
Community resilience to cyclone and storm surge
disasters: Evidence from coastal communities of
Bangladesh. Journal of environmental management, 264,

110457.

Ullah, Z., Wu, W., Wang, X. H., Pavase, T. R., Shah,
S. B. H,, & Pervez, R. (2021). Implementation of a
marine spatial planning approach in Pakistan: An
analysis of the benefits of an integrated approach

to coastal and matine management. Ocean & Coastal

Management, 205, 105545.

UNESCO, Good Practices for building Disaster
resilience, (2020).

United Nations Convention to Combat Desertification
(UNCCD). 2022. Sand and Dust Storms Compendium:
and Guidance

Information on Assessing and

Addressing the Risks. Bonn, Germany.

Usman, Z., Asmawi, Z., & Ariffin, N. A. M. (2022).
BUILDING CODES IN RURAL AREAS OF
PAKISTAN. PLANNING MALAYSIA, 20.

Vargas, C. A. (2023). Advanced Technology and Data
Analysis of Monitoring Observations in Seismology.
Applied Sciences, 13(19), 10561.

Best Practices for Disaster Mitigation & Management | 359



Vujovic, S., Haddad, B, Karaky, H., Sebaibi, N,
& Boutouil, M. (2021). Urban heat island: Causes,
consequences, and mitigation measures with emphasis

on reflective and permeable pavements. CivilEng,

2(2), 459-484.

Wang, Z. (2021). Research on desert water management
and desert control. European Journal of Remote

Sensing, 54(sup2), 42-54.

World Bank. (2020). Resilient Industries in Japan:
Lessons Learned on Enhancing Competitive
Industries in the Face of Disasters Caused by Natural
Hazards.

Yu, M., Tariq, S. M., & Yang, H. (2022). Engineering
clay minerals to manage the functions of soils. Clay

Minerals, 57(1), 51-69.

Yu, M., Yang, C., & Li, Y. (2018). Big data in natural

disaster management: a review. Geosciences, 8(5), 165.

Zhang, Y., Fung, ]. F, Johnson, K. J., & Sattar, S.
(2022). Review of seismic risk mitigation policies in
earthquake-prone countries: lessons for earthquake

resilience in the United States. Journal of earthquake
engineering, 26(12), 6208-6235.

Zheng, G., Mergili, M., Emmer, A., Allen, S., Bao,
A., Guo, H., & Stoffel, M. (2021). The 2020 glacial
lake outburst flood at Jinwuco, Tibet: causes, impacts,

and implications for hazard and risk assessment. The
Cryosphere, 15(7), 3159-3180.

360 | Best Practices for Disaster Mitigation & Management



National Disaster Management Authority
Prime Minister’s Office

Government of Pakistan
www.ndma.gov.pk




