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Since the promulgation of the National Disaster Management Ordinance in
December 2006, the Government of Pakistan has taken a number of
initiatives for the institutionalization of disaster risk management across the
country. The establishment of the National Disaster Management Authority
(NDMA), Provincial Disaster Management Authorities (PDMAs) and
District Disaster Management Authorities (DDMAs) underscores the
significance of a national perspective on disaster risk management.

With the aim of developing capacities of the national, provincial and district authorities and
allied public departments, the UNDP has recently singed a programme document on
National Capacity Building for Disaster Risk Management with the Government of Pakistan,
which would be implemented in partnership with NDMA over a period of five years. In
order to ensure the achievement of intended objectives of this long-term programme, the
concerned authorities have expressed the need of developing conceptual understanding and
clarity on the subject of disaster risk management with other fundamental capacity building
requirements.

In this backdrop, the NDMA and UNDP have planned to organize a 10-day Disaster Risk
Management Course to be held from November 7 — 17, 2007 in Islamabad. It is expected that
the course will contribute to the development of basic skills and knowledge about disaster
risk management among public departments, UN agencies and civil society organizations.

To strengthen technical capabilities of national and provincial disaster management
authorities and other concerned stakeholders.

* To enhance knowledge of the national and provincial officials, staff of UN agencies and
civil society representatives on fundamental aspects of disaster risk management:

* To develop skills of the officials on disaster risk management planning, particularly at the
provincial levels;

se Outline

The course would cover a broad range of topics pertaining to disaster risk management
subject including the following aspects:

+ Global disaster risk situation with focus on South Asia and country-specific information
about Pakistan;

* Basic concepts and terminologies in disaster risk management;



¢ Introduction to disaster risk management process;

¢ Hazard, vulnerability, capacity and risk assessment;
¢ Simulation exercise on risk assessment;

¢ Prevention and mitigation framework;

¢ Risk reduction case studies on earthquake, landslide, flood, drought and cyclone;
¢ Public awareness in disaster mitigation;

¢ Community-based disaster risk management approach;

+ Overview of preparedness planning and concepts;

¢ Damage assessment and needs analysis concepts and exercises;
¢ Preparedness for emergency health, relief delivery and logistics;
¢ Mental health and disasters;

¢ Principles and concepts of emergency response management;

¢ Role of media in emergencies;

¢ Emergency coordination centre;
¢ Information management;
+ Simulation exercise on response management;

¢ Project Management: initiation, planning, implementation, monitoring and evaluation,
reporting and closure;

¢ Establishing end to end early warning systems;
¢ Mainstreaming disaster management in development planning;

¢+ Climate, energy and population trends: dealing with emerging issues which have a
potential for major impacts.

Facilitators

The course will be conducted by a team of highly qualified national and international
resource persons. Mr. Zubair Murshed National Disaster Reduction Advisor and Mr. Irfan
Magbool Training Coordinator will be the overall supervisors for the training. Other
international and national resource: persons would include the following.

Mr. Said ur Rahman is the founder of globally popular Cyclone Preparedness Programme
(CPP), which was formed after the cyclone of 1970 in Bangladesh (the then East Pakistan).
He is currently Director of the Bangladesh Disaster Preparedness Center (BDPC).

Mr. Zorobabel Zuniga has extensive training experience gained at the Asian Disaster
Preparedness Center and the Center for Disaster Preparedness.

Ms. Lorna P. Victoria is a Director of the Center for Disaster Preparedness (CDP)
Foundation, Inc. She is an expert in the area of community based disaster risk management.




Zenaida Delica Willison is an Advisor at the UNDP Regional Center in Bangkok for South
South Cooperation. She has also served the Asian Disaster Preparedness Center as director
Training and Education.
National resource persons may include:

¢ Mr. Abdul Sattar Edhi, Edhi Foundation

¢ Mr. Ahmed Kamal, Federal Flood Commission

¢ Ms. Farhana Faruqi Stocker, Oxfam-GB

¢ Chaudhary Qamar uz Zaman, Pakistan Meteorological Department

¢ Dr. Qaisar Ali, Earthquake Centre, UET Peshawar

¢ Dr. Mohammad Asif, Centre of Excellence in Geology, Peshawar University,

¢ Mr. Arshad Fayaz, Independent Landslide Expert, and

¢ Many others

The course participants include government officials from Provincial Disaster Management
Authorities, Irrigation and Civil Defence departments, staff of UN agencies and Pakistan Red

Crescent Society, and representatives of selected NGOs working on disaster risk
management.

National Disaster Management Authority (NDMA) is the national focal point and
coordinating body to facilitate implementation of disaster risk management strategies. The
NDMA is also mandated to provide technical assistance to federal ministries, departments
and provincial authorities for disaster risk management initiatives.

UNDP is the United Nations’ global development network, advocating for change and
connecting countries to knowledge, experience and resources to build a better life. Disaster
risk reduction is globally an area of priority for UNDP. UNDP Pakistan is providing technical
and financial support to the Government of Pakistan for developing institutions and
capacities at National, Provincial and local levels on disaster risk management.

formation

For more information please contact:
Mr. Irfan Magbool

Disaster Reduction Training Expert

Tel: 0092 51 2652840

Fax: 0092 51 2652536

Cell: 0300 9180078

Email: irfan.magbool@un.org.pk
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Disaster Risk Management Course

Purpose

To provide disaster risk management knowledge and skills to government
officers and executive managers who have key disaster risk management
responsibilities in the country. The course will enable professionals to
effectively integrate disaster risk management into their development programs
and policies. Participants would be encouraged to develop key skills and adopt
proactive attitudes through participation in interactive lectures and reflection
on a range of key issues raised duting discussions and practical activities.

Learning objectives

At the end of this course the participants will be able to:

* Discuss the disaster situation in Pakistan, reasons for disaster impact,
and the key problems and issues in disaster risk management in the
country;

" Define the concepts and terms related to disaster risk management;
hazard, vulnerability, capacity, risk, disaster, disaster risk management,
prevention, mitigation, preparedness, tesponse, recovery and
development;

" Explain the process of disaster risk management and its relationship with
sustainable development;

" Discuss the framework and strategies for prevention and mitigation with
special reference to policy issues and public awareness, particulatly for
flood, drought, cyclone and earthquake hazards;

" Dnumerate the elements of disaster preparedness and the steps in
preparedness planning with special reference to damage and needs
assessment, emergency health, nutridion/water/sanitation and
community level preparedness;

" Define the principles and concepts of emergency response management;
L.e. emergency operations cente, relief delivery and logistics;



* Outline the fundamentals of recovery, and desctibe the issues and
problems faced in recovety programs.
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Day-1 Monday November 12

Inaugural Session

08:30 — 09:00

09:00 — 09:10

09:10 — 09:20

09:20 — 09:35

09:35 - 10:00

10:00 — 10:30

10:30 — 11:00

11:00 — 11:30

Module - 1

11:30 — 12:15

12:18 = 135:00

13:00 — 14:00

14:00 — 15:00

Registration
AMushtaq Rahim

Welcome Note
Mr. Alvaro Rodrguez, Country Director, UNDP - Pakistan

Speech

May. Gen. (Rid.) Sikander Shami, Direcror General, Civil Services Academy, Lahore

Keynote Speech
Let. Gen. (Retd ) Faroog Ahmad Khan, Chairman, PMIC / NIDMA

Tea / Coffee

Introduction of Patticipants and Resource Persons
Zorobabel Zuniga, Irfan Maghool

Expectation Check and Formation of Host Teams
Zorobabel Zuniga

Course Overview
Zubair Murshed

Introduction

Global Disaster Risk Situation
Zenaida Delica Willison

Pakistan Disaster Risk Situation
Irfan Magbool

Tunch

National Disaster Management System in Pakistan
Zubair Murshed



15:00.—15:20)
15:20—=16:50
16:50 — 17:00
17:00 — 17:10

End of Day — 1

Day-2

09:00 —09:10
Module — 2
09:10 — 09:40
09:40 — 11:10
11:40 — 12:00
12:00.— 1.5:30
1.5:50.— 14:30
14:30 — 16:00
16:00 — 16:20
16:20 — 17:00
17:00 - 17:40
17:40 — 17:50
17:50 — 18:00

End of Day — 2

Day-3

Tea / Coffee

Disaster Risk Management Concepts and Termmologies

Zorobabel Zuniga
Evaluation by Participants

Host Team Meeting

Tuesday

Recap of Day - 1

Host Team

Disaster Risk Assessments

Introduction to Disaster Risk Assessment
Zorobabel Zuniga

Hazard Assessment

Lorna P. Victoria

Tea / Coffee

Vulnerability Assessment
Muhammad Saidur Rahman

Tunch

Capacity Assessment
Zotobabel Zuniga

Tea / Coffee

Risk Evaluation and Priorities
Zorobabel Zuniga

November 13

Preparation for Field Visit / Formation of Groups

Zenaida Delica Willison
Evaluation by Participants

Host Team Meeting

Wednesday

November 14



07:30 — 08:00 Assemble at Main Lobby

Host Team
08:00 Departure for Field Visit
Host Team
09:30 Arrival at Field Work Site
09:30 — 12:00 Field Work
To be supervised by Zenaida, Zorobabel and Lorna
12:00 — 14:30 Back to Hotel / Lunch
14:30 — 15:30 Compilation of Field Data and Group Presentations
To be facilitated by Zenaida, Zorobabel and Lorna
15:30 — 15:50 Tea / Coffee
15:50 — 16:50 Group Presentations
16:50 — 17:00 Evaluation by Participants
17:00 —17:10 Host Team Meeting

End of Day - 3

Thursday November 15
09:00 — 09:10 Recap of Day - 3

Host Team
Module - 3 Disaster Risk Management: Operational Areas
09:10 — 10:10 Prevention and Mitigation Framework

Zorobabel Zuniga

10:10 — 10:20 Introduction to Seismic Risk Reduction
Zorobabel Zuniga

10:20 — 10:40 Tea / Coffee

10:40 — 11:00 Seismic Risks in Pakistan

Dr. Asif Khan, Center for Excellence in Geology, Peshawar University

11:00 — 11:20 Seismic Risk Reduction Approaches
Dr. Qaiser Ali, University of Engineering and Technology, Peshawar

11:20 — 11:40 Landslide Risk Reduction Case Study of Pakistan



Arshad Fayyaz, Lahore

11:40 — 12:00 Introduction to Drought Risk Reduction
Zorobabel Zuniga
12:00 — 12:20 Drought Risk Reduction Case Study of Sindh
NARC Representative
12:20:=15:20 Lunch
13:20 — 14:20 Effective Early Warning at Community Level: The Case Study of

Cyclone Preparedness Programme of Bangladesh
Muhammad Saidur Rahman

14:20 — 14:40 Flood Risk Reduction in Pakistan
Ahmad Kamal, Federal Flood Commission

14:40 — 15:10 Tea / Coffee

15410 =16:10 Risk Reduction through Sustainable Livelihood of the Poor
Muhammad Saidur Rahman

16:10 — 17:00 Public Awareness in Disaster Risk Mitigation
Zorobabel Zuniga

17:00 = 17:10 Evaluation by Participants

1710 =720 Host Team Meeting

End of Day — 4

Day-5 Frida November 16
09:00 — 09:10 Recap of Day - 4
Host Team
09:10 — 10:30 Community Based Disaster Risk Management (CBDRM)
Approaches
Muhammad Saidur Rahman
10:30 — 10:50 CBDRM Case Study of Oxfam in Pakistan
Farhan Farugi Stocker
10:50 — 11:10 Tea / Coffee
11:10 - 11:40 Mainstreaming Disaster Management in Development

Zubair Murshed



11:40 — 12:00 CBDRM Case Study of Philippines

Lorna P. Victoria

12:00 — 14:00 Lunch / Friday Prayer

Module - 4 Preparedness Planning

14:00 — 15:15 Concepts and Processes
Zenaida Delica Willison

1591 5.—15:35 Tea / Coffee

15:35 - 16:50 Preparedness in Emergency Health
Zenaida Delica Willison

16:50 — 17:00 Evaluation by Participants

17:00 - 17:10 Host Team Meeting

Day-6 Saturday November 17

09:00 — 09:10 Recap of Day - 5
Host Team

09:10 — 10:10 Rapid Damage and Needs Assessment
Zorobabel Zuniga

10:10 — 10:40 Damage and Needs Assessment: Case Study of Pakistan
Raja Rehan Arshad, World Bank

10:40 — 11:00 Tea / Coffee

11:00°—12:30 Establishing End-to-End Early Warning System
Lorna P. Victoria

12:30 — 13:30 Lunch

13:30 — 15:00 Family and Community-level Preparedness
Muhammad Saidur Rahman

15:00 — 15:20 Tea / Coffee

15:20 —15:50 Emergency Ambulance Services in Pakistan

Abdus Sattar Edhi, Foundar, Edhi Foundation

15:50 — 16:30 Disasters and Mental Health

Lorna P. Victoria

16:30 — 16:40 Evaluation by Participants



16:40 — 16:50

End of Day - 6
Day-7

09:00 — 09:10
Module - 5
09:10 — 10:40
10:40 — 11:00
11:00 — 12:30
12:30 — 13:30
13:30 — 15:30
15:30 — 15:50
15:50 = 16:35
16:35 — 16:45
16:45 — 17:00

End of Day — 7

Day-8

09:00 — 09:10
09:10 —11:00
11:00 — 11:20
11:20 — 12:50

Host Team Meeting

Monday November 19

Recap of Day - 6
Host Team

Disaster Risk Emergency Response

Principles and Concepts of Emergency Response Management
Zorobabel Zuniga

Tea / Coffee

Emergency Coordination Center / Information Management
Lorna P. Victoria

Lunch

Role of Print and Electronic Media and Disaster Risk Management
Panel discussion with media representatives to be facilitated by Zubair Murshed

Tea / Coffee

Simulation in Emetgency Response Management
Zorobabel Zuniga

Evaluation by Participants

Host Team Meeting

Tuesday November 20

Recap of Day - 7

Host Team

Emergency Response Simulation Exercise
Zorobabel Zuniga, Lorna P. Victoria

Tea / Coffee

Emergency Response Simulation Exercise
Zorobabel Zuniga, Lotma P. Victotia
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1.2:50 —13:5()

13:50 — 15:20
15:20 —15:40
15:40 — 16:40
16:40 — 16:50
16:50 — 17:00

End of Day — 8
Day-9

09:00 — 09:10

Module - 6
09:10 — 09:40
09:40 —10:10
10:10 — 10:40
10:40 — 11:00
11:00 — 11:20
Module -7
11:20— 11:50
11:50 — 12:30
12:30.— 1330

Lunch

Emergency Response Simulation Exercise
Zorobabel Zuniga, Lorna P. Victoria

Tea / Coffee

Emergency Response Simulation Exercise
Zorobabel Zuniga, Lorna P. Victoria

Evaluation by Participants

Host Team Meeting

Wednesday November 21

Recap of Day - 8
Host Team

Recovery and Reconstruction

Recovery
Usman Qazi, UNDP

Monitoring & Evaluation of Recovery Programme
M. Ayaz, World Bank

Rehabilitation
Zorobabel Zuniga

Pakistan Farthquake: Reconstruction Experience and Lessons Learnt
ERRA Representative

Tea / Coffee
Cross-cutting Concerns

Catastrophe Financing
Raja Rehan Arshad, Wotld Bank

Environmental Degradation and Disaster Risk Management
Abdul Qadir, UNDP

Lunch
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13:30 — 14:00 Climate Change and its Impacts on Pakistan
Mr. Muhammad Munir Sheikh, Head , Climatology Section, GCISC

14:00 — 15:00 Population, Water, Energy and other Emerging Issues having Global

Impacts
Zorobabel Zuniga

15:00 — 15:20 Tea / Coffee

15:20 — 16:00 Gender and Disaster Risk Management

Lorna P. Victoria

16:00 — 16:10 Evaluation by Participants
16:10 — 16:20 Host Team Meeting
19:30 Get together / Dinner

End of Day - 9

Day-10 Thursday November 22
10:00 — 10:10 Recap of Day - 9
Host Team
Module - 8 Concluding Module
10:10 — 11:00 Training Course Re-cap
Zorobabel Zuniga
11:00 — 11:30 Participants’ Indicative Re-entry Action Plans
Zorobabel Zuniga
11:30 — 12:00 Tea / Coffee
12:00 — 12:30 Distribution of Certificates
12:30.— 12:50 Speech by the Chief Guest

Let. Gen. Farooq Ahmed Khan, Chairman, NDMA

12:50 - 13:00 Vote of Thanks
Mohammad Zafar Igbal, Assistant Resident Representative, UNDP

End of Course
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Pakistan Disaster Risk Situation

The October 2005 earthquake highlighted the risk exposure and vulnerability of Pakistan.
The decision makers, politicians, media, development workers, international donors and the
general populace have become aware for the first time of the major catastrophic risks facing
Pakistan. Pakistan’s exposure to natural hazards and disasters could be ranked between
moderate to severe. A range of natural hazards including earthquakes, droughts, floods,
landslides, avalanches, cyclones/storms, tsunami, glacial lake outbursts, and river erosion
threaten Pakistan. In addition a variety of human induced hazards also threaten the soclety,
economy and environment in the country. They include industrial, nuclear and transport
accidents, oil spills, urban fires and civil conflicts. The high priority hazards from the
petspective of disaster risk reduction include earthquakes, droughts, flooding and transport
accidents that can cause widespread damage and losses when they occut. The following is an
overview of the key hazards that threaten Pakistan.

Earthquakes

The Indo-Australian plate upon which Pakistan, India and Nepal lie, is continuously moving
northward, colliding with and sub-ducting under the Eurasian plate, thus forming the
Himalayan mountains, and triggering earthquakes in the process. Within the Suleiman,
Hindu Kush and Karakuram mountain ranges, the Northern areas and Chitral district in
NWEFP, Kashmir including Muzaffarabad, and Quetta, Chaman, Sibi, Zhob, Khusdar,
Dalbandin, the Makran coast including Gawadar and Pasni in Baluchistan are located within
high hazard and very high hazard risk areas. The cities of Islamabad, Karachi and Peshawar
are located on the edges of the high hazard areas.

The areas comprising Pakistan have suffered four major earthquakes in the 20™ century
including the great Quetta earthquake of 1935, the 1945 earthquake off the coast of Makran,
the 1976 earthquake in Northern areas, and the October 2005 Kashmir earthquake. In
between these major events, the Northern areas and Kashmir have experienced many small
quakes with localized impact.

The 7.6 Kashmir earthquake of October 2005 occurred in a region where a major plate-
boundary earthquake was considered long over due. Although the earthquake resulted in
widespread devastation, the scientists believe that it may not have released more than one
tenth of the cumulative elastic energy that has developed since the previous great earthquake
in the region in 1555 or earliet’. The selsmologists are also concerned about the absence of

earthquakes in Baluchistan in the recent history, which may mean the occurrence of major
seismic activities in future.

Seismologists like Dr. Roger Bilham and his associates believe that one or more great
carthquakes may be overdue in a large fraction of the Himalaya, threatening millions of

% http://cires.colorado.edu/~bilham/Kashmir 202005.htm- Dr. Roger Bilham of the Cooperative
Institute for Research in Environmental Sciences
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people in the .tegionz. They also don’t rule out the chances of occurrence of ruptures with
magnitudes in the range 7.5 Mw. to 8 in the Baluchistan area’.

Droughts

The incidence of drought in Pakistan is becoming increasingly common with substantial
consequences on food security, livestock production, environment and natural resources.
Low rainfall and extreme variations in temperature characterize the climate in Pakistan.
About 60 per cent of the total land area in country is classified as arid, which receives less
than 200 mm annual rainfall. The main arid rangelands include Cholistan, Dera Ghazi IChan,
D.I. Khan, Kohistan, Tharpatkar and Western Baluchistan. The average annual precipitation
in Baluchistan and Sindh provinces is about 160mm as compared with 400 mm in Punjab
province and about 630mm in NWZFP province. Within Baluchistan, the average
precipitation varies from less than 50 mm in the southwest to about 400 mm in the
northeast. Rainfall variability during different seasons is also considerably high. The climate
of the country in lower southern half is arid and hyper-arid. Some regions of the country in
each season remain drastically dry and are always vulnerable to drought. Fven a small
negative deviation from the low mean rainfall creates additional water scarcity in southern
provinces of Baluchistan and Sindh and makes them more vulnerable to droughts. In this
way drought has become a typical feature in Pakistan. These areas expetience two-three
drought years in every decade.

All provinces of Pakistan have a history of facing major droughts in the past. In recent years,
drought has brought extensive damages to Baluchistan, Sindh and Southern Punjab. Severe
drought episodes from 1997-2002 affected livelihoods, resulted in human deaths, forced tens
of thousands of people to migrate, and killed large number of catte. This drought led to 120
deaths and affected 2.2 million people, while 2.5 million livestock died and another 7.2
million livestock were affected’. Twenty-three (23) out of the 26 districts in Baluchistan and
about 6 districts in Sindh were severely affected. The drought of year 2001 was termed as
worst in the history of the country, which reduced the economic growth rate to 2.6 per cent
as compared to an average growth rate of over 6 per cent. Furthermore the drought reduced
the country’s ability to produce hydro-electricity.

In general, per capita water availability is declining in Pakistan over time duc to the
combined impact of rsing population, falling water flows and erosion in the storage
capacity. The country’s per capita water availability of 1136.5 cubic meters is only marginally
above the threshold level of water scarcity 1.e. 1000 cubic meters. Experts predict that with
prevailing consumption rates and a population growth of 4 million people per year, one out
of three people in Pakistan will face critical shortage of water, “threatening their very
survival”. The Government has started National Water Resources Development Programme
(NWRDP) 2000-2025. The program has formulated a strategy for water resources
development and identified possible sites for dam construction with a total storage capacity
of 35.66 MAF (Million Acre Feet).

® Himalayan Seismic Hazard, Roger Bilham, Vinod K Gaur, Peter Molnar

® Kashmir quake of October 8 2005: A guick lock report, Mid America earthquake centre, MAE
Report No. 06-04 Ahmed Jan Durrani et al

‘ Strengthening National Capacities for Multi-Hazard Early Warning and Response System,
Pakistan Meteorological Department, May 2006.
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Floods

Fifty six (56%) percent of the Indus river basin, one of the largest river basins in Asia, lies in
Pakistan and covers approximately 70 % of the country’s area (IUCN, 2005). The largest
river in the basin 1s the Indus River with Chennab, Jhelum, Kabul, Ravi and Satlej rivers as
1ts major tributaties.

Generally major floods in the Indus basin occur in late summer (July to September) when
the South Asian region is subjected to heavy monsoonal rains. In the upper to mid reaches
of the Basin, it is generally the tributaries like Jhelum and Chennab rivers, which are the
cause of flooding rather than the Indus River itself. The monsoon low deptession that
causes intense rain develops either in the Arabian sea or the Bay of Bengal. Major flooding 1s
generally associated with the depression from the bay of Bengal moving across India in
west/ north-westerly direction and then turning north at the border with Pakistan.

The mountain ranges in the extreme north of Pakistan provide perennial source of inflow
into the rivers. River floods particularly hit Punjab and Sindh while hill torrents tend to
affect the hilly areas of NWFP, Baluchistan and northern federally administrated areas.
Districts of Charsadda, Mardan, Nowshera and Peshawar in NWFP are exposed to flood
risks from the flooding in river Kabul.

Since many rivers are snow-fed, they are also likely to cause flooding due to heat wave in
early summer, combined with early monsoon’. Floods in Pakistan can also occur due to the
dam bursts. For example in February 2005, the floods hit Pasni in Baluchistan due to the
Shadi Kor dam burst, resulting from a week of torrential rains.

Fconomic damages resulting from annual flooding are a major burden on the country.
Floods threaten country’s vital agricultural, communication infrastructure and have caused
damages and losses worth Rs. 225 billion (USD $ 4 billion) tecorded for the ten largest
floods since country’s independence in 1947.

Major Floods of Indus River Basin in Pakistan

Year Lives Lost Monetary losses Villages Affected Area Flooded
(Billion rupees) (miles 2)
1950 2910 9.08 10,000 7,000
1955 679 7.04 6,945 8,000
1956 160 5.92 11,609 29,065
1973 474 552 9,719 16,200
1975 126 12.72 8,628 13,645
1976 425 64.84 9,150 32,000
1978 393 41.44 9,199 11,952
1988 508 15.96 1,000 4,400
1992 1008 56.00 13,208 15,140
1995 591 7.00 6,852 6,518
1998 47 161
2001 201

® Indus Basin River system-flooding and flood mitigation, H. Rehman, and A. Kamal.
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2003 230

Total 7378 2725 78,236/ 86471

Landslides

The regions of Kashmir, Northern Areas and patts of the NWFP province in Pakistan are
vulnerable to landslide hazard. Aside from the young geology and the fragile soil type of the
mountain ranges, accelerated deforestation is a major cause behind increased incidences of
the landslides in the region. In the aftermath of the 2005 earthquake the steep mouftains in
Kashmir and NWFP came down tumbling. The landslides isolated already hard to reach
villages and cities. In some cases wide sections of the mountain, more than a kilometre in
width slid into the valleys below. Small scale isolated landslide hazards happen frequently in
the above regions, which cause significant damages and losses at the local level. The
incidences of landslides can increase in future, since due to deforestation, the forest cover is
shrinking by 3.1 % and woody biomass by 5 % annually (7000-9000 ha taken away annually).

Tsunami

Pakistan also has a history of tsunami disasters. A big tsunami was experienced on 28
November 1945, due to a great earthquake of magnitude 8.3, offshore Makran Coast south
of Pasni during the early hours. The tsunami produced sea waves of 12-15 metets height that
killed at least 4000 people in Pasni and adjoining areas. The tsunami waves reached as far as
Mumbat in India. Karachi, about 450 kms from the epicentre, experienced 6 feet high sea
waves which affected the harbour faciliies. Fortunately when the sea wave occurred it was
not the time of high tide at Karachi coast. The risk of the occurrence of a future tsunami
from this source region exists. The fact that cities like Karachi lie close to the potential
epicentres for large submarine earthquakes, demands attention for enhancement of local
capacities for disaster risk reduction, early warning and response in order to reduce losses to
life, property and environment from future carthquake or tsunami events. Tsunami may
reach the coastal region within one hour. Thus, there is a need to put in place a warning
system that would ensure that the warning message reaches the coastal inhabitants as soon as
possible.

Cyclones/storms

Coastal belt of Pakistan (especially in Sindh) is highly vulnerable to cyclones and associated
storm surges. Fourteen cyclones were recorded between 1971 and 2001. Cyclones can cause
large scale damage to the coastal areas of Sindh and Baluchistan. The cyclone of 1999 in
Thatta and Badin districts wiped out 73 settlements, and it killed 168 people, and 11,000
cattle. Nearly 0.6 million people were affected. It destroyed 1800 small and big boats and
partially damaged 642 boats, causing a loss of Rs. 380 million. The losses to infrastructure
were estimated at Rs. 750 million.

The climate change is causing increase in the frequency and intensity of storms and changes
in their tracks. Although the frequency of cyclones is low along Pakistani coast, yet they
cause considerable damage in the area, when they occur. Coastal belt is mostly low-lying
therefore storm surges extend several kilometres inland and they damage crops and convert
the agricultural land into gully lands for long time. Strong winds create havoc by destroying
human settlements, electric and communication installations and trees. In the aftermath of

21



cyclones the areas are left water logged where cultivation is not possible for months due to
the soil conditions.

Glacial Lake Qutbursts

Another likely scenario that can come into play is the burst of glacial lakes in the upstream of
Indus basin due to heat waves, a phenomenon termed as Glacial Lake Outburst Flood
(GLOF). A recent study found that, of the 2420 glacial lakes in the Indus basin, 52 lakes are
potentially dangerous and could result in GLOF with serious damages to life and property.
The study has also indicated that global warming can increase the potential of GLOF in
future”.

Avalanches

The Kashmir region and northern areas in Pakistan experience avalanches on a regular
seasonal basis. Local people in the hazardous region and the tourists are vulnerable to this
hazard.

Industrial, nuclear and transport accidents

Transport accidents are a common phenomenon in Pakistan. Particularly the train system in
Pakistan is notorious for collisions. Hundreds of people have been killed in such accidents.
Plane crashes and road accidents are not uncommon events. The growing industrialization
particularly within urban settlements in cities like Gujranwala, Faislabad, Karachi, Lahore,
Sialkot and elsewhere can be a source of major industrial disasters, although Pakistan has not
expetienced any such events in the past. The neighbouring India suffered from Bhopal Gas
leakage in 1985, in which 5000 people were killed and enormous health hazards were
experienced by citizens of Bhopal. Having mstalled vatious nuclear facilities and nuclear
power stations, Pakistan is also exposed to the risks of nuclear accidents. The Chernobyl
disaster in Russia must serve as a reminder in this regard.

Pakistan now has two ports in Karachi and Gawadar along the coast of Makran. These areas
are at risk from marine accidents. In Karachi, in August 2003 the wreckage of Tasman Spirit
a Greek old-ship caused colossal environmental losses and health hazards for the businesses,
port workers and adjacent communities. About 28,000 ton oil spilled all over the harbour
arca, which affected marine life in a major way. The residents in the area reported headaches,
nausea and respiratory problems in the weeks following the accident. It took months for the
authorities to clear the oil affected areas.

Utrban fires

Fortunately Pakistan has not expetienced any major urban fire incidents so far. However,
considering the pace of urbanization, coupled with industrialization, the chances of urban
fires can’t be ignored. The CNG gas stations are installed in all urban areas and it is also sold
at small shops and stores for household use. In small cities and towns the sale of petroleum
products at small shops located within residential areas is also common. These practices
combined with mass culture of smoking cigarettes could pose a major fire risk. The fire
services in urban centres, except Karachi, are pootly equipped.

® Indus Basin River system-flooding and floo d mitigation, H. Rehman, and A. Kamal
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Civil conflicts

Pakistan 1s a diverse society, ethnically, linguistically, religiously and culturally. This diversity
has some times led towards civil conflicts amongst various social groups. For example,
Pakistan has suffered sectarian conflicts during the 1980s and 1990s. These conflicts caused
loss of life and damage to property, while creating insecurity for various social groups 1n the
affected areas. Pakistan has also born the brunt of Afghan war in the form of hosting about
6 million refugees for more than two decades. About 2 million Afghan refugees still live in
various parts of Pakistan. This mass scale invasion has damaged the social fabric of Pakistan.
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Terms and Concepts

1- Hazard
e Hazard is an event or occurrence that provokes disaster.

e A hazard is a natural or human-made phenomenon, which may cause physical
damage, economic losses, or threaten human life and well being if it occurs in an area
of human settlement, agriculture or industrial activity. Note, however, that in
engineering, the term is used in more specific, mathematical sense to mean the
probability of the occurrence, within a specified period of time and given area, of a
particular, potentially damaging phenomenon of given sevetity or intensity.

® A hazard can be defined as a phenomenon that has the potential to cause injury to
life, livelihoods and habirats.

* Natural Hazards: Natural phenomena which pose a threat to people, structures or
economic assets and may cause disaster. High winds, floods, fires, volcanic eruption,
landslides, droughts and carthquakes are all natural hazards. In this fast developing
society, the distinction between natural and man-made hazards is becoming harder to
define. For instance, flooding may be increased through landfill, drainage or
groundwater extraction; storm sutge hazard may be worsened by the destruction of
mangroves.

¢ Human-man hazards: Conditions that may have disastrous consequences for a
society. These are associated with industries or energy generation facilities and
include explosions, leakage of toxic waste, pollution, dam failures. War or civil strife
is included in this category.

© Hazard Assessment: The process of estimating, for defined areas, the probabilities
of the occurrence of potentially damaging phenomena of given magnitude within a
specified period of time. Hazard assessment involves analysis of formal and informal
historical records and skilled interpretation of existing topographical, geological,
hydrological and land-use maps.

* Hazard Mapping: The process of establishing geographically where and to what
extent particular phenomena are likely to pose a threat to people, property,
mfrastructure, and economic activities. Hazard mapping represents the results of
hazard assessment on a map, showing the frequency / probability of occurrence of
various magnitudes or durations.

* Hazardous Waste: Any waste which is flammable, corrosive, reactive or toxic and
which may pose substantial or potential hazard to human health and safety or to the
environment when improperly managed (reactive refers to the ability to enter into a
violent chemical reaction which may involve an explosion or fumes).
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* HazMats: “Techno jargon’ for hazardous materials, which, if released or misused,
could pose a threat to people and the envitonment. HazMats can be explosives,
flammable and burnable substances, poisons and radioactive materials.

2- Vulnerability

All the evidence points to a steep and continuing rise in deaths and injuries from
disasters since the 1960s, and there is general consensus among researchers and insurers
that the number of disasters is increasing. This rise cannot be explained by a parallel rise
in the number of earthquakes, cyclones and the like. What we are seeing is an increase in
the effects of disasters on people — or, in other words, an increase in people’s
vulnerability to disasters.

It is the social, cultural, economic and political environment that makes people
vulnerable. This is most apparent in the economic pressures that force many of the poor
to live in cheap but dangerous locations such as flood plains and unstable hillsides; but
there are many less visible underlying factors — social and political as well as cconomic —
that affect people’s ability to protect themselves against disasters or to recover from
them.

Some groups are more vulnerable than others. V' ulnerability is not just poverty, but the
poor tend to be the most vulnerable. The influence of poverty and the development
process on vulnerability to disasters is now well established. Being poor, and having no
choice, increases vulnerability to disasters. Class, caste, ethnicity, gender, disability and
age are other factors affecting people’s vulnerability. Those who are already at an
economic or social disadvantage because of one or more of these characteristics tend to
be more likely to suffer during disasters.

Poor people often get locked in a cycle of vulnerability. Because they are poor, they
become vulnerable. Because they are vulnerable, they are at great risk in the face of a
natural hazard leading to disaster. Because they suffer greater losses from a disaster, they
become cven poorer, more vulnerable, and are at an even greater risk of another disaster.

e Vulnerability is the susceptibility to ham of those at risk.
e Vulnerability is the coping capacity of those at risk.

¢ Vulnerability is the degree of susceptibility and resilience of the community and
environment to hazards

e Vulnerability depends on the characteristics of a person or group in terms of capacity
to anticipate, cope with, resist and recover from the impact of hazard

e The extent to which an individual, community, sub-group, structure, service, or
geographic area is likely to be damaged or disrupted by the impact of a particular
disaster hazard.
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Conditions of vulnerability are a combination of factors that include poor living
conditions, lack of power, exposure to risk, and the lack of capacity to cope with
shocks and adverse situations.

Classification of Vulnerabilities: Vulnerabilities can be classified as following:

o Physical Vulnerabilities are the hazard-prone locations of settlement,
msecure and risky sources of livelthood, lack of access to basic production
resources (such as land, farm inputs, and capital), lack of knowledge and
information, lack of access to basic services.

o Social Vulnerabilities are reflected in the lack of institutional support
structures and leadership, weak family and kinship relations, divisions and
conflicts within communities, and the absence of decision-making powers.

o Attitudinal Vulnerabilities are seen in dependency, resistance towards
change, and other negative beliefs. People who have low confidence in their
ability to affect change ot who feel defeated by events, arc harder hit by
disasters than those who have sense of their ability to bring the changes they
desire.

o  Economic Vulnerabilities pertain to how people make their living and
from where they get their livelihood. Determining which type of livelihood is
casily affected by disasters (e.g. fishing, tricycle driving, etc.) is a key issue to
be considered in determining the magnitude of economic vulnerability.

Vulnerability Analysis: The process of estimating the vulnerability to potential
disaster hazards of specified elements at risk. For engineering purposes, vulnerability
analysis involves the analysis of theoretical and empirical data concerning the effects
of particular phenomena on particular types of structutes. I'or more general socio-
economic purposes, it involves consideration of all significant elements in society,
including physical, soctal and economic considerations (both short and long term),
and the extent to which essential services and traditional and local coping
mechanisms are able to continue functioning.

3- Capacity

All natural crisis events such as floods or earthquakes do not become disasters. Sometimes,
they cause no major damage to life or property because they occur where no one lives or
because people have taken measures to prevent or reduce their damaging effects. Fven when

these events do cause damage, not everyone in a disaster arca suffets equally. Why is it some
people suffer more from disasters than other people? The answer is that some people have

fewer capacities and are more vulnerable than others.

Capacity has been included in disaster management initially as a guide for both international
and local agencies who work with vulnerable communities to link disasters to development —
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even in emergency situations disaster survivors have capacities. They are not helpless victims
but have coping mechanisms on which to build on for emergency response and recovery. As
the developmental and risk reduction paradigms in disaster management emerged, for many
vulnerable groups, the viable track to reduce vulnerabilities has been by increasing their
social / organizational capacities.

¢ Capacity is a community’s actual or potential ability to withstand disasters through
the presence of material and human resources that aid in the prevention and
cffective response to disasters. This includes the resources and skills people possess,
can develop, mobilize or have access to which allow them to have more control over
shaping their future. It is the ability of the community to deal with hazards
effectively.

 Classification of Capacities: Capacities can be classified as following:

¢ Physical Capacities: Even people whose houses have been destroyed by a typhoon
or crops have been destroyed by a flood can salvage things from their homes and
farms. Sometimes they have food in storage or crops that can be recovered from the
fields or farm implements for planting again. Some family members from the fields
or farm implements for planting again. Some family members have skills which
enable them to find employment if they migrate, either temporarily or permanently.

© Social Capacities: In most disasters, people suffer their greatest losses in the
physical and material realm. For rich people, they have the capacity to recover soon
because of their wealth. In fact, they are seldom hit by disasters because they live in
safe areas and their houses are built with stronger materials. However, even when
cverything physical 1s destroyed, people still have their skills and knowledge; they
have family and community organization. They have leaders and systems for malking
dectsions and capacities in the social and organizational realm.

¢ Attitudinal Capacities: People have also positive attitudes and strong motivations
such as the will to survive, love and concern for and willingness to help each other.

Coping mechanisms or strategles are generally considered capacities for survival.

® Economic Capacitics: This refers to the ability of the business sector to recover
and re-establish the economic community.

5- Disaster
The term ‘disaster’ is defined in different ways. For example:
e Sudden or great misfortune, calamity (Concise Oxford Dictionary).

o A sudden calamitous event producing great material damage, loss and distress
(Webster’s Dictionary).
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* An cvent natural or man-made, sudden or progressive, which impacts with such
sevetity that the affected community has to respond by taking exceptional measures
(Disaster Management, A Disaster Manager’s Handboolk, Asian Development Bank,
Manila).

* An cevent associated with the impact of a natural hazard, which leads to increased
mortality, llness and/or injury, and destroys or distupts livelihoods, affecting the
people or an area such that they perceive it as being exceptional and requiring
external assistance for recovery (Cannon 1994).

¢ An event, natural or man-made, sudden or progressive, which impacts with such
severity that the affected community has to respond by taking exceptional measures

(Carter 1991),

e Calamity beyond the coping capacity of the effected population, triggered by natural
or technological hazards or by human action (D&E Reference Center 1998).

o A disaster is a normatively defined occasion in a community when extraordinary
efforts are taken to protect and benefit some social resource whose existence is
percetved as threatened" (Dynes 1998).

e A disaster is an event concentrated in time and space, 1 which a society or one of its
subdivisions undergoes physical harm and social disruption, such that all or some
essential functions of the socicty or subdivision are impaired (IKreps 1995).

e Disasters are the interface between an extreme physical event and a vulnerable
population (Okeefe et al 1976).

e A Condition or situation of significant destruction, disruption and/or distress to a
community. (Salter 1997-98).

e A disaster occurs when a disruption reaches such proportions that there are injuries,
deaths, or property damage, and when a disruption affects many or all of the
community's essential functions, such as water supply, electrical power, roads, and
hospitals. Also, people affected by a disaster may need assistance to alleviate their
suffering. (Simeon Institute).

6- Disaster Risk

e The probability of meeting danger or suffering harm and loss.

® A measure of the probability of damage to life, property, and/or the environment,
which could occur if a hazard, manifests itself, including the antictpated severity of
consequences to people.

® Risk = Likelihood x Consequence. (Ansell and Wharton 18932).
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® Riskis nothing more than the consequences of hazard (Bezek 2002).
® The possibility of suffering harm from a hazard (Cohrssen and Covello 1 989)

e Risk is the probability of an event occutting, or the likelihood of 4 hazard happening
(Presidential/Congressional Commission on Risk Assessment and Risk M anagement

1997).

® Risk refers to the probability that death, injury, illness, property damage, and other
undesirable consequences will stem from a hazard (Lerbinger 1997).

* A function of two major factors: (a) the probability that an event, or series of events
of various magnitudes, will occur, and (b) the consequences of the event(s) (Petak

and Alkinson 1982).

® Expected losses (of lives, persons injured, property damaged and economic activity
disrupted) due to a particular hazard for a given area and reference period. Based on
mathematical calculations, risk is the product of hazard and vulnerability (U.N.

1992).

® The probability of harmful consequences, or expected loss (of lives, people injured,
property, livelthoods, economic activity disrupted or environment damaged) resulting
from interactions between natural or human induced hazards and vulnerable/ capable
conditions. Conventionally risk is expressed by the equation Risk = TIHazards x

Vulnerability/Capacity (UN. ISDR 2002, 24).
7- Elements at Risk
* [ollowing are described as ‘elements at risk’

- Peoples’ lives and health

- Household and community structure

- Facilities and services such as houses, bridges, schools, roads, hospitals, etc.

- Livelihood and economic activities, which include jobs, eq uipment, crops,
livestock, etc.

- Natural environment

8- Disaster Risk Assessment
® A participatory process of determining the nature, scope and magnitude of negative
effects of hazards to the community and its households within an anticiparcd time
period (ADPC, CBDRM 11).
P 4
e 'The First Step of the process identifies hazards in the community. Its output sould

identify, list down and describe the nature of hazards in terms of its recutrence,
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seasonality, location, possibility of eatly waming and general knowledge of the
people about the hazard.

¢ The Second Step captutes hazards, vulnerability and natural resources and facilities
of the community in community and / or digitized maps.

® ‘The Third Step identifies and assesses the vulnerabilities and capacitics of the
community in general but makes sure that there is gender desegregation of data;
special needs groups like children and disabled are given utmost considerations as
well,

9- Disaster Risk Management

e Disaster Risk Management is about looking beyond hazards alone to considering
prevailing conditions of vulnerability. It is the social, cultural, economic, and political
setting in a country that makes people vulnerable to unfortunate events. The basis of
this understanding is simple: the national charter and chosen form of governance can
be as much of a determinant in understanding the risks in a given country, as are the
vatious social, economic and environmental determinants (U.N. ISDR 2002).

e A systematic application of management policies, procedures and practices to
identify, analyzes, assess, treat, monitor and evaluate tisks. This involves decision-
making based on the examination of those risks, which includes hazard, vulnerability,
and capacity of people and institutions. (ADPC, DMC-30, 2003)

10- Disaster Risk Reduction

® The systematic development and application of policies, strategies and practices to
minimize vulnerabilities and disaster risks throughout a society, avoid (prevention) or
to limit (mitigation and preparedness) adverse impact of hazards, within the broad
context of sustainable development (U.N. ISDR 2002).

11- Mitigation

* Mitigation 1s the social attempt to reduce the occurrence of a disaster, to reduce the
vulnerability of certain populations, and to more equitably distribute the costs within

the society (Dynes 1993, 179).

® Those activities designed to alleviate the effects of a major disaster or emergency or
long-term activities to minimize the potentially adverse effects of future disaster in
affected areas (FEMA 1990).

e  Sustained action taken to reduce or eliminate long-term risk to people and propetty
from hazards and their effects. Mitigation distingushes actions that have a long-term
impact from those that are more closely associated with preparedness for immediate
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response to, and short-term recovery from a specific event (FEMA 1997, Muld
Hazard).

e In its simplest sense, mitigation is risk management. The term describes actions that
can be taken at the individual, local, State and Federal levels to reduce the overall risk
from natural disasters.

e Action to reduce the effects of a disaster on a population (Nimpuno, 1998).

e Mitigation Is seen as prevention — stopping a negative event before it happens.
(Peterson and Perry 1999, 242).

e  Measures taken in advance of a disaster aimed at decreasing or climinzttiﬂg its impact
n society and on environment. (U.N. 1992, 4)

e Structural and non-structural measures undertaken to limit the adverse impact of
natural hazards, environmental degradation and technological hazards. (U.N. ISDR

2002, 25)
12- Preparedness

e 'Those activities, programs, and systems that exist prior to an emergency that are used
to support and enhance response to an emergency or disaster. (FEMA 1992)

e DPreparedness represents actions that are undertaken to reduce the negative
consequences of events where there is insufficient human control to institute
mitigation measures. (Peterson and Perry 1999, 242)

® Activities designed to minimize loss of life and damage, to organize the temporary

removal of people and property from a threatened location and facilitate timely and
effective rescue, relief and rehabilitation.

e Activities and measures taken in advance to ensure effective response to the impact
of disasters, including the issuance of timely and effective early warnings and the
temporary removal of people and property from a threatened location. (UN. ISDR
2002, 25)

» Measures to ensure the readiness and ability of a society to forecast and take
precautionary measures in advance of an imminent threat, and to respond to and
cope with the effects of a disaster by organizing and facilitating timely and effective
rescuc, relief and appropriate post-disaster assistance.



Module - 2

Disaster Risk
Assessment
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Risk is the probability of something happening in the future, which has a negative
consequence (R. Bellers, 199).

Risk is commonly used to mean the probability or likelihood of meeting danger or
suffering harm and loss. Risk is sometimes taken as sysnonymous with hazard but risk
has an additional implication of the chance of a particular hazard actually occurring, Tt is
also the exposure of something of human value to a hazard and is often regarded as the
combination of probability and loss.

Assessment is a participatory process undertaken in phases and involving on-the-spot
collection, interpreting and analyzing of information from various sources.

Disaster Risk Assessment at the community level is hazard, Vulnerabilities and
Capacities assessment.

Community Risk Assessment is a participatoty process of determining the nature, scope
and magnitude of negative effects of hazards to the community and its households
within an anticipated time petiod. (ADPC, CBRM 11)

Disaster Risk Assessment involves a participatory analysis and combination of both
scientific and empirical data concerning the probabilities of hazards in any particular
area, the negative effects expected to tresult to each element at risk for each particular
hazatd, and considering the coping mechanisms.

Risk Assessment is a structured analytical procedure to identify hazards and to estimate
the probability of their occutrence, and the consequences in the light of the conditions.
These estimates are then compared with a standard or criterion in order to decide
whether or not action is desirable, to reduce the probabilities or to protect people,
propetty, or environment.

Through disaster risk assessment, we get to know the possible disaster situation and
predict the severity of possible future hazatds, its damaging effects, the needs and
available resoutces at a certain location.

The assessment process has four steps:

- Hazard Assessment: 1dentify, list down and describe the nature of hazatds in terms
of its recutrence, reasonability, location, possibility of catly warning and general
knowledge of the people about the hazard.

- Vulperability Assessment: Identify what elements are at risk and why (refer to
unsafe conditions, dynamic pressures and toot causes).
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- Capacily Assessment: what are people’s coping strategies; what resources are still
available; who has access and control over these resources?

- Community’s Risk Measurement: understanding the people’s petception of risk
10- Purpose of Disaster Risk Assessment:

- Risk Assessment provides a systematic process for identifying, estimating, and
ranking disaster risks.

- It is a required step for the adoption of adequate and successful community-
based disaster risk reduction policies and measures (IDNDR, Yokohama
Strategy).

- Disaster Risk Assessment is done for the purpose of risk reduction planning to:

" Identify priotitized risks that need to be reduced;

®  Ensure that the risk reduction is going to be adequate and approptiate;

" Ensute that risk reduction will be cost effective and sustainable;

"  Balance between preparedness and long-term mitigation measures;

* Identify if there are other activities that would have a more positive
development impact;

* Identfy existing capacities to assist in risk reduction both externally &
within communities;

B Assess if we are succeeding in reducing risk;

- It provides disaster specific baseline data that can be integrated in a situational
analysis for development program purposes.

- The information generated through the process can be used for informed
estimates in order to draft emergency appeals.

At the end of disaster risk assessment process, all actors should be able to accomplish the
following objectives and outputs:
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Disaster Risk Assessment Design
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1- The putpose of hazard assessment is to specify the nature and behavior of the potential
hazards and threats people face.

2- Hazard is an event or occurrence that has the potential for causing injuties to life and
damaging property and the environment.

3- Hazard assessment means the identification of hazards in given location (D&E
Reference Center 1998);

4- Hazard assessment is a process of estimating, for defined areas, the probabilities of the
occurrence of potentially damaging phenomenon of given magnitudes within a specified
period of time (Simeon Institute 1998).

Types of Hazards

5- Underlying causes of the possibility of any new hazard to occur are:

- Natural: Change in the patterns of weather leading to new forms of drought and
floods

- Economic: Drastic fluctuations in real value of cuttency affecting immediate
livelihood; other trade related policy changes, structural adjustment measures

- Social and Political Trends: Change in policy for poverty teduction, subsidy
programs, re-locating people

- DPolitical Structures: Structural changes within the country such as decentralization /
centralization, conflicts
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- Industrial hazards: Chemical accidents, poisoning of different kinds

- Epidemics: New forms of epidemics such as AIDS

6- To understand the nature and behavior of hazards, we need to consider following
factors:

- Orngin: The factor or factors which create / result in a hazard. It can be natural or
man-made.

- Warning signs and signals: Scientific & indigenous indicators that hazard is likely to
occur

- Lorewarning: Time gap between warning signs and the impact of hazard

- Doree: Factors that make the power of hazards e.g. intensity and magnitude of an
earthquake

- Speed of Onset: rapidity of artival and impact
- Erequency: Time related patterns of occurrence of hazards
- Seasonality: Occurrence of a hazard in a particular time of the year

- Duration: Hazard’s presence in a time scale
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Hazard Matrix

Hazar | Origin | Warning | Fore- | Force | Speed | Frequen | Seasonality | Duratio
d Signs warnin of cy n
Type g Onset
Flood | Rain, Rainfall | Relativ | Volum | Can Seasonal | Monsoon | Days /
River duration, | ely e of often season weeks
overflo | Intensity | short | water | be
W , Quality, | but predict
Speed of | can eda
wind, vary few
Tempera | froma days in
tute, few advanc
Moveme | hours e
nt of to a
animals, | few
insects days
and
birds

7- Small-scale and localized hazards that neither hit the headlines not appear in disaster
statistics have been increasing significantly. Collectively, these can present a more serious
problem than any catastrophic event. For example, in densely populated shanty-towns,
fires and epidemics are increasingly common events.

Origin or Causes of Hazards
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8- Following ate some impottant points to be considered in Hazard Assessment:
- Look at scientific and statistical data
- Take action to translate scientific data into practical information
- Approach other knowledgeable soutces / people
- Understand various intensities of the same hazard

9- Tools for Hazard Assessment: Thete are several tools that can help 1n hazard assessment
but the most commonly used tools are as following:

= Hazard Map: to locate the probable area covered by a hazard’s impact and the
elements at risk

®  Historical Profile or Time line: can make us understand how hazards have
changed over time; which hazards have happened in the past; or the start of
particular hazard occurrence

m  Seasonal Calendar: visualizes the time, frequency and duration of common
hazards

® Hazard Matrix: helps to systematize information on the characteristics of

hazards, specifically warning signs and signals, forewarning, speed of onset,
frequency, period of occurrence and duration
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Vulnerability is the extent to which communities, structure, setvice or geographic
area s likely to be damaged or disrupted by the impact of a particular hazard.

Vulnerability is a complex combination of interrelated, mutually reinforcing and
dynamic factors.

Vulnerability analysis is the process of estimating the susceptibility of ‘clements at
risk’ to various hazards.

Vulnerability assessment — the second level of hazard assessment — combines the
mformation from the hazard identification with an inventory of the existing propetty
and population exposed to a hazard. It provides information on who and what are
vulnerable to a natural hazard within the geographic areas defined by hazard
identification. Vulnerability assessment can also estimate damage and casualties that
will result from various intensities of the hazard (Deyle et al. 1998, 129).

Types of vulnerability:

" Physical / Material: Pertains to the man-made environment of infrastructure, and
the natural environment of agticulture, and forestry. It is not limited to the
geographical location of population, buildings and crops. This also pertains to
the physical capacity of buildings to cope with the battering of forces. The
following are factors that determine the magnitude of physical vulnerability:

- Disaster-prone location of community, houses, farmlands, infrastructure, basic
services, etc.

- Insecure and risky sources of livelihood

- Lack of access and control over means of production (land, farm inputs, animals,
capital, etc.)

- Dependence on money-lenders / Aarhtis etc.

- Inadequate economic fall-back mechanisms

- Occurtence of acute or chronic food shotrtage

- Lack of adequate skills and educational background

- Lack of basic services (education, health, safe drinking water, shelter, sanitation,
roads, electricity, communication, etc.)
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High mortality rates, malnutrition, occurrence of diseases, insufficient cating

capacity
Overexploited natural resources

Domestic violence, community conflicts, or war

Socio-Cultnral Vulnerability: Flements or factors, which come from demographic
concerns such as population density and level of awareness. Following are key
issues to be considered in assessing social vulnerability:

Special categories of vulnerable groups of people ie. single parents, women,

pregnant mothers, mentally and physically challenged, children and babies,
elderly.

Population density which has a strong cotrelation with casualties. It is necessary
to assess areas of hazards in relation to where people work and live.

Common petception and beliefs of the community about hazards, its impact and
corresponding mitigation measures.

Weak family / kinship structures

Organizational [ Institutional: Vulnerability factors which come from otganizational
or institutional concerns include:

Lack of leadership, initiative, organizational structures to solve problems ot
conflicts

Ineffective decision-making, people / groups are left out, etc.
Unequal participation in community affairs
Rumorts, divisions, conflict (ethnic, class, religion, caste, ideology, etc.)

Weak local institutions (government, private organizations) that cater to assisting
/ responding to the pre-disaster and disaster needs of the community

Lack of access to political processes

Inconsistency in organizational dynamics which determines how they respond to
disasters.

Economic Vulnerability: Pertains to how people make their living and where they
get their livelihood. Determining which type of livelihood is easily affected by
disasters is a key issue to be considered in determining the magnitude of
economic vulnerability.
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" Atlimdinal [ motivational: Refers to the individual’s perception of risk and his / her
ability to mitigate and cope with disasters. This also addresses the people’s sense
of priorities. Those who perceive disasters as uncontrollable events are harder hit
than those who believe that disasters can be mitigated or avoided. The elements
of this type of vulnerability include:

- Negative attitude of communities / individuals towards change
- Passivity, fatalism, hopelessness, dependence

- lLack of spirit for taking initiative

- Lack of unity, cooperation, solidarity

- Negative beliefs / ideologies

- Unawareness about hazards and consequences

- Dependence on external support

The following guide questions may help the community in accomplishing the Vulnerabilities
Assessment Matrix:
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" Venn Diagram shows the state of coordination among organizations and
government agencies, or leadership patterns.

" Semi-structuted Interviews help to assess the motivational vulnerabilities of
the community.

® Problem Tree and Ranking enables community members to express their
main vulnerabilities and which one they prioritize to be addressed.

3- Although poverty and vulnerability are closely related, they are not synonymous.
While people are vulnerable to a hazard because of physical proximity combined
with low economic or social status, it 1s not only the poot who reside in hazard-
prone places. When personal, community or national wealth is inadequate even for
basic daily security, few investments are made in measures that can help to ensure
survival from hazard exposure. On the other hand, in upscale residential areas, which
are built on hills and shores, design and engineering technologies are applied to
minimize risk but do not eliminate it.
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All natural hazards do not become disasters. Sometimes, they cause no major damage to
life or property because they occur where no one lives or because people have taken
measures to prevent or reduce their damaging effects. Even when these events do cause
damage, not everyone in a disaster area suffers equally. Why it is some people suffer
more from disasters than other people? The answer is that some people have fewer
capacities and are more vulnerable than others.

Capacity is a community’s actual or potential ability to withstand disasters through the
presence of material and human resources that aid in the prevention and effective
tesponse to disasters. This includes the resources and skills people possess, can develop,
mobilize or have access to which allow them to have mote control over shaping their
future. It is the ability of the community to deal with hazards and their attendant impact.

Capacity assessment is the process to determine what people do in times of crisis to
teduce the damaging effects of the hazard, and to secure sustainable livelihood by:

" Understanding people’s ptevious expetiences with hazards that enabled them to
develop coping strategies

" Analyzing which resources are available and used by the community to reduce
risk, who has access to these resources and who controls them.

" Assessing capacities of people at risk is a very important step in choosing
strategies for community disaster risk reduction and capability building. Tt is a
step in the risk assessment process that most people forget. When we put it
aside, we can make mistakes in program design and waster scarce external
resources.

Capacities can be classified as following:

" Physical /| material: People with economic and material resources can survive
better. These may come in the form of cash, land, tools, food, jobs, or access to
credit. The appropriateness and abundance of people’s resources make a
difference as to whether they can handle or control any kind of threat and
whether they can lead a satisfying and dignified life. For example, people with
access to food and clean water have better health to withstand disease; those with
the means can afford materials and skills to make their homes strong cyclones.

" Socal [/ organizational: People have social resources that help them cope with,
resist and handle the threats they may face. For example, communities that are
close-knit and have social netwotks for support are stronger. Communities
whete good leadership, caring local and national institutions are in place, and
whete people share the physical resources they have in times of need are more
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likely to survive. These communities may be economically poor but can be
socially strong.

Attitudinal [ Motivational: People, who are aware of their abilities and have
confidence in themselves, are better able to cope with a crisis. When they have a
sense of control over events and the power to change their condition, they are
less vulnerable to threats.

>- Coping and Coping Mechanisms: ‘Coping’ means ‘managing resources’ in adverse
situations. Coping can include defense mechanisms, active ways of solving problems,
and methods for handling stress. Coping mechanisms are employed when vulnerable
communities face difficulties in recovering from a disaster. Their livelihood has become
unstable; they face food shortages and even hunger. However, previous experiences with
seasonal problems and hunger itself have enabled communities to develop coping
strategies. Immediate concern is to secure livelihood than maintaining food supplies.
People would rather eat less than be forced to sell livestock or tools, which would
undermine their livelthood in the long-term. (Maxwell, 1996)

Sequence of Coping Strategies:

Stage 1: At the first stage, communities develop an indigenous coping
mechanism to deal with disasters. For instance, they develop a warning system,
evacuation routs and places, and coordinate relief efforts. They also rely on
kinship relations during crisis. People bank on these capacities in pre and during
disaster situation to minimize the loss of life and property.

Stage 2: The following strategies are employed to overcome normal seasonal
stress, when a number of factors converge into a weakening food supply basis:

Short-term dietary changes
Change in farming practices and patterns

Diversification of income sources

< O O O

Temporary migration in search of work during lean months in
the farming calendar

<

Sale of non-essential possessions
O Sale of animals

Stage 3: In case of a prolonged stress, strategies take a shift from solving long-
term problems to short-term gains. Stress often cause change in gender roles and
responsibilities; productive and reproductive tasks are done regardless of gender
since priority remains on income-generating sources, which include:

Essential livestock is sold
Sceds for next cropping season are consumed
Agriculture tools are sold

< O D DO

Money is borrowed from outside on high interest rates
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Land is mortgaged or sold
Migration
Sale of essential household belongings

Begging

Stage 4: At this stage, affected population is left with no other option but to take
extreme measures such as:

0

¢
¢
¢

Raids on the warehouses of the Government or NGOs where
food is stockpiled

Permanent out-migration of whole family

Residing in relief camps for emergency food

Begging

Stage 5: Starvation and death

7- Coping strategies at community level do not always work but certainly contribute in
ensuring survival during disaster. The standard practice of relief agencies usually comes
during fourth and fifth stage when affected families threaten to raid warechouses

8- If the outsiders ignore existing resources at household and community level during the
process of designing risk reduction measures, their indigenous coping mechanisms may
be undermined that eventually lead to increasing people’s vulnerability.

9- Tools for capacity assessment:

¢

B Sy D & D D

Hazard Map

Historical Profile
Seasonal Calendar

Gendered Resource Mapping

Focus Group Discussion

Livelihood / coping analysis

Institutional and Social Network Analysis
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1. Major Mitigation Components
Certain major components or activities generally apply to mitigation programs. These are
covered below under the headings of non-structural mitigation and structural mitigation.

Non-Structural Mitigation

Legal framework: Generally speaking, existing disaster-related legislation tends not to place
enough emphasis on mitigation. In establishing or reviewing such legislation, therefore, it
may be advantageous to ensure that mitigation requirements are adequately covered. Land-
use planning and the application of building codes provide some legal basis for successful
mitigation. However, both these aspects tend to fall short of full effectiveness unless they are
rigidly enforced.

Incentives: Incentives can often provide better inducements for mitigation than legal
impositions. GGovernment grants or subsidies may help to persuade commercial and other
institutions to include mitigation measures in their building or reconstruction activities. The
provision of government technical assistance can help towards the same end. Insurance can
also provide useful incentives: for instance, insurance companies may be persuaded to offer
reduced premiums for buildings, once hazard-resistant measures have been incorporated.

Training and education: If mitigation is to be successful, its requitements must be widely
known and understood. Therefore, there is a need to train and educate all those involved,
including disaster risk management officials, construction specialists and the general public.
In this regard, public awareness programs can provide an important foundation by
informing people generally of the need for and benefits of mitigation programs. In a more
specific sense, programs of training and education are necessaty to ensure that mitigation
programs would be supported and propetly implemented. Four target groups are especially
important:

o Public officials who play a vital role in disaster risk management. Appropriate training
modules should be incorporated in their career-path training programs and opportunities
provided to them to attend specialist courses.

e Technical students whose professional education should include disaster mitigation
courses. ‘

e Small builders and craftsmen who may be given on-the-job training in simple mitigation
practices.

* School children who should be introduced to simple mitigation measures in the context
of environmental studies, natural science or geography classes.

Public awareness: In addition to general awatreness, certain particular ateas of public
involvement are necessary for effective implementation of mitigation programs. These

include:

e A good public knowledge and understanding of local hazards and vulnerabilities.
e Public awareness of the kind of mitigation measures which can be applied.
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» Public participation in community preparedness programs.

Governments can substantially assist public awareness of safe mitigation practice by ensuring
that their own public buildings (such as post offices, tools, hospitals, government offices)
and setvices are built to high safety standards. This will also help to ensure that designers,
builders and engineers gain experience in safe construction and, at the same time, contribute
to a safer environment.

Institution building: The strengthening of a country's or community's social structure can
enhance disaster mitigation capacity. Such strengthening is, however, difficult to achieve.
Three possible ways are to extend normal development as follows:

e First, through institution building; Organizations that serve as coping mechanisms can
be identified and strengthened. A deliberate effort can be made to increase their
institutional capacities and skills thus enhancing their ability to deal with a crisis.

e Second, through increasing the number of coping mechanisms within a country or
community. By developing formal institutions and linking them to outside resources,
means are established for intervention and the provision of assistance.

* Third, through encouraging actions that promote co-operation among different groups
within society. Such cooperation can considerably reduce the social impact of disasters.

In their development activities, both government and non-government agencies should be
careful to avoid actions that will further increase or institutionalize a society's vulnerability. Tt
is especially important to identify institutional dependency relationships, particulatly those
that may be increased in a disastet situation, and work to eliminate them. By increasing self-
sufficiency, agencies may improve the ability of families and communities to cope with
disaster. This can be a mitigating factor and help to speed recovety. Strong -institutions can
play a vital role in various aspects of mitigation, such as promoting public awareness
programs, training at community levels and monitoring hazards and vulnerabilities.

Watning systems: Various modern developments have significantly improved the ability of
disaster management authorities to provide effective warning of impending disaster. Better
warning systems have, for instance, been instrumental in evacuating vulnerable groups,
moving livestock to safety and mobilizing emergency services and resources. In the
particular context of mitigation, three matters are underlined here.

» The steps between the issuing of warning and the taking of action by relevant authorities
or vulnerable people are critical.

» Evacuation should only be ordered when there is virtual certainty of hazard impact; a
false evacuation order for a hazard that does not materalize can destroy public
confidence in the warning system and neutralize several years of preparedness planning.

* To the extent possible, the dissemination of warnings should use duplicate systems to
ensure effectiveness. For example, radio message backed up by siten warnings; warning
flags backed up by house-to-house visits by local wardens.
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Agricultural mitigation measures: Various measures can be applied in agriculture to mitigate
the effects of disaster. These include:

e The planting of shelter breaks, comprised of trees and shrubs, to reduce wind effects.
» Crop diversification.

¢ Adjustments to crop planting/harvesting cycles.

» Food storage programs to insure against shortage arising from disaster.

Structural Mitigation

Non-structural mitigation measures may need to be complemented by structural measures.
In the case of flood-prone areas, embankments, regulators, drains or by-pass channels can be
provided, where appropriate, to protect areas from damage by floods. Techniques to
mitigate the effects of earthquakes, cyclones and floods on structures also exist. Structural
mitigation measures may apply to both engineered structures and non-engineered structures.

Engineered structures: Fingineered structures involve architects and engineers during the
planning, designing and construction phases. They may include buildings ranging in scale
from simple dwellings to multi-story office blocks, as well as infrastructure such as clectricity
pylons to dams, embankments, ports, roads, railways and bridges. While professionals are
trained to plan, design and supervise the construction of buildings and infrastructure to
achieve necessary structural safety standards, they may need additional training to
incorporate mitigation practices into their design of structures resistant to seismic shock
storm winds or floods. The application of sound technical principles is achieved through:

]

» site planning;

 assessment of forces created by the natural phenomena (earthquake, typhoon and flood);
¢ the planning and analysis of structural measures to resist such forces;

» the design and proper detailing of structural components;

e construction with suitable material; and

» good workmanship under adequate supervision.

Most countries have building codes for engineered construction. These codes provide
general guidelines for the assessment of forces and further analysis, appropriate design
methodologies and construction techniques. If a country does not have a building code
which specifies design and construction requirements for earthquake and wind forces, such a
code should be formulated as soon as possible, technical personnel trained in its use and
enforcement ensured. The quality of construction is as important as good analysis and
design. Good workmanship must be encouraged by appropriate training and supervision to
achieve better performance.

Non-engineered structures: Non-engineered structures are those constructed by their owners
themselves or by local carpenters and masons who generally lack formal training. Such
structures mainly comprise simple dwellings and public buildings, built with local materials in
the traditional manner. In some disasters, high casualties and economic losses can be
attributed to the failure of non-engineered structures. The improved designs vary according
to the many different traditional ways of building that suit various cultures, climates,
available skills and building materials.
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Another important aspect of increasing the safety of non-engineered structures is to try to
ensure that they are not built on hazardous sites such as steep slopes subject to landslides,
floodplains subject to flash floods or river bank erosion, or coastal areas exposed to storm
surges. However, people often do not want to leave their traditional homes and the area in
which they have been living for generations, even though the location may be hazard prone.
Economic pressures may also induce people to settle in hazardous areas. Wherever practical,
incentives should be offered to attract people out of hazardous locations; alternatively,
consideration may be given to substituting appropriately engineered structures where this
might be practical and economic, or mitigation measures introduced in non-engineered
constructions so as to enhance their safety.

2. Formulation and Implementation of Mitigation Programs

The requirements and circumstances for formulating and implementing mitigation programs
are likely to differ in various countries. However, the information given should be of general
assistance.

» If possible, a simple broad strategy should be devised to cover foreseeable mitigation
requirements. ‘This strategy should contain component programs, with desirable
priorities.

» 'The strategy should be interlocked, as far as possible, with national development
planning, environmental considerations and other disaster risk management activities.

* A system for monitoring and reviewing the strategy should be introduced and applied.

* Responsibility for overseeing and coordinating mitigation activitics should be clearly
defined. Normally, this responsibility would be vested in the Minister/Official
responsible for disaster-related affairs or the Commission on Emergency and Disaster
Management, with clear down ward delegation. Responsibility for individual mitigation
programs should also be clearly defined.

e There should be a requirement for an annual progress report covering mitigation
activities; this should normally be embodied in an annual disaster risk management
report to Cabinet.

e Mitigation activity should be regarded as a suitable and productive atrea for international
assistance.

* Since many different agencies are likely to be involved in mitigation programs, the
national disaster risk management office (in the case of Afghanistan Department of
Disaster Preparedness) or section should be authorized (on behalf of government) to
fulfill day-to-day liaison requirements, in order to ensure coordination of effort.

e For individual mitigation programs it is likely that a particular government
ministry/department can be given the lead role. For instance, a mitigation program to
protect and conserve a vital road system should be led by the Ministry responsible for
roads.

* Mitigation programs should not be regarded as, or be allowed to become, a separate
activity. They should be part of an integrated national program.

3. Guiding Principles of Mitigation
The following principles are widely recognized as providing a valuable guide to disaster

mitigation.

Initiation
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Disasters offer unique oppottunities to introduce mitigation measures.

Mitigation can be introduced within the three diverse contexts of reconstruction, new
investment and the existing environment. Each presents different opportunities to introduce
safety measures.

Management

Mitigation measures are complex and interdependent, and they involve widespread
responsibility. Therefore, effective leadership and co-ordination are essential to provide a
focal point.

Mitigation will be most effective if safety measures are spread through a wide diversity of
integrated activities.

"Active" mitigation measures that rely on incentives are more effective than "passive"
measures based on restrictive laws and conttols.

Mitigation must not be isolated from related elements of disaster planning such: as
preparedness, relief and reconstruction.

Prioritization
Where resources are limited, priority should be given to the protection of key social groups,
critical services and vital economic sectors.

Monitoring and Evaluation

Mitigation measures need to be continually monitored and evaluated so as to respond to
changing patterns of hazards, vulnerability and resources.

Institutionalization

Mitgation measures should be sustainable so as to resist public apathy during the long

petiods between major disasters.

Political commitment is vital to the initiation and maintenance of mitigation.
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Landslide and Debris Flow

Landslides are a serious geologic hazard. Globally, landslides cause billions of dollars in
damage and thousands of deaths and injuries each year. Individuals can take steps to reduce
their personal risk. Know about the hazard potential where you live, take steps to reduce
your risk, and practice preparedness plans.

What Are Landslides and Debris Flows, and What Causes Them?

* Some landslides move slowly and cause damage gradually, whereas others move so
rapidly that they can destroy property and take lives suddenly and unexpectedly.
Gravity is the force driving landslide movement. Factors that allow the force of
gravity to overcome the resistance of earth material to landslide movement include:
saturation by water, steeping of slopes by erosion or construction, alternate freezing
or thawing, earthquake shaking, and volcanic eruptons.

* Landslides are typically associated with periods of heavy rainfall or rapid snow melt
and tend to worsen the effects of flooding that often accompanies these events. In
areas burned by forest and brush fires, a lower threshold of precipitation may initiate
landslides.

* Debris flows, sometimes referred to as mudslides, mudflows, lahars, or debris
avalanches, are common types of fast-moving landslides. These flows generally occur
during periods of intense rainfall or rapid snow melt. They usually start on steep
hillsides as shallow landslides that liquefy and accelerate to speeds that are typically
about 10 miles per hour, but can exceed 35 miles per hout. The consistency of debris
flows ranges from watery mud to thick, rocky mud that can carry large items such as
boulders, trees, and cars. Debris flows from many different sources can combine in
channels, and their destructive power may be greatly increased. T’ hey continue
flowing down hills and through channels, growing in volume with the addition of
water, sand, mud, boulders, trees, and other materials. When the flows reach flatter
ground, the debris spreads over a broad areqa, sometimes accumulating in thick
deposits that can wreak havoc in developed areas.

* Among the most destructive types of debris flows are those that accompany volcanic
eruptions. A spectacular example in the United States was a massive debris flow
resulting from the 1980 eruptions of Mount St. Helens, Washington. Areas near the
bases of many volcanoes in the Cascade Mountain Range of California, Oregon, and
Washington are at risk from the same types of flows during future volcanic
eruptions.

* Wildfires can also lead to destructive debris-flow activity. In July 1994, a severe
wildfire swept Storm King Mountain, west of Glenwood Springs, Colorado,
denuding the slopes of vegetation. Heavy rains on the mountain in September
resulted in numerous debris flows, one of which blocked Interstate 70 and
threatened to dam the Colorado River.

* Learn whether landslides or debris flows have occurred in your area by contacting
local officials, state geological surveys or departments of natural resources, and
university departments of geology.



Awareness Information

Areas that are generally prone to landslide hazards include existing old landslides; the
bases of steep slopes; the bases of drainage channels; and developed hillsides where
leach-field septic systems are used.

Areas that are typically considered safe from landslides include areas that have not
moved in the past; relatively flat-lying areas away from sudden changes in slope; and
areas at the top or along ridges, set back from the tops of slopes.

Learn what to watch for prior to major landsliding. Look for patterns of storm-water
drainage on slopes near your home, noting especially the places where runoff water
converges, increasing flow over soil-covered slopes. Check hillsides around your
home for any signs of land movement, such as small landslides or debris flows or
progressively tilting trees.

If you are at risk from landslides:

®

Develop an evacuation plan - You should know whete to go if you have to leave.
Trying to make plans at the last minute can be upsetting and create confusion.
Discuss landslides and debtis flow with your family - Everyone should know what to
do 1n case all family members are not together. Discussing disaster ahead of time
helps reduce fear and lets everyone know how to respond during a landslide or
debris flow.

How to Protect Your Property?

If your property is in a landslide-prone atea, contract with a private consulting
company specializing in earth movement for opinions and advice on landslide
problems and on corrective measures you can take. Such companies would likely be
those specializing in geotechnical engineeting, structural engineering, or civil
engineering. Local officials could possibly advise you as to the best kind of
professional to contact in your area. Taking steps without consulting a professional
could make your situation worse.

Install flexible pipe fittings to avoid gas or water leaks. Flexible fittings will be less
likely to break.

Media and Community Education Ideas

In an area prone to landslides, publish a special newspaper section with emergency
information on landslides and debris flows. Localize the information by including the
phone numbers of local emetgency services offices, the American Red Cross
chapter, and hospitals.

Repott on what city and county governments are doing to reduce the possibility of
landslides. Interview local officials about local land- use zoning regulations.

Support your local / district government in efforts to develop and enforce land-use
and building ordinances that regulate construction in areas susceptible to landslides
and debris flows. Buildings should be located away from steep slopes, streams and
rivers, intermittent-stream channels, and the mouths of mountain channels.

55



What to Do Before Intense Storms?

Become familiar with the land around you. Learn whether landslides and debris
flows have occurred in your area by contacting local officials, state geological surveys
or departments of natural resources, and university departments of geology.
Knowing the land can help you assess your risk for danger.

Watch the patterns of storm-water drainage on slopes near your home, and especially
the places where runoff water converges, increasing flow over soil-covered slopes.
Watch the hillsides around your home for any signs of land movement, such as small
landslides or debris flows, or progressively tilting trees. Watching small changes
could alert you to the potential of a greater landslide threat.

What to Do During Intense Storms?

Stay alert and awake. Many debris-flow fatalities occur when people are sleeping.
Listen to a radio or television for warnings of intense rainfall. Be aware that intense,
short bursts of rain may be particularly dangerous, especially after longer periods of
heavy rainfall and damp weather.

If you are in areas susceptible to landslides and debris flows, consider leaving if it is
safe to do so. Remember that driving during an intense storm can be hazardous. If
you remain at home, move to a second story if possible. Staying out of the path of a
landslide or debtis flow saves lives.

Listen for any unusual sounds that might indicate moving debris, such as trees
cracking or boulders knocking together. A trickle of flowing or falling mud or debris
may precede larger landslides. Moving debris can flow quickly and sometimes
without warning.

If you are near a stream or channel, be alert for any sudden increase or decrease in
water flow and for a change from clear to muddy water. Such changes may indicate
landslide activity upstream, so be ptepared to move quickly. Don't delay! Save
youtself, not your belongings.

Be especially alert when driving. Embankments along roadsides are particulatly
susceptible to landslides. Watch the road for collapsed pavement, mud, fallen rocks,
and other indications of possible debris flows.

What to Do if You Suspect Imminent Landslide Danger?

Contact your local fire, police, or public works department. Local officials are the
best persons able to assess potential danger.

Inform affected neighbors. Your neighbors may not be aware of potential hazards.
Advising them of a potential threat may help save lives. Help neighbors who may
need assistance to evacuate.

Hvacuate. Getting out of the path of a landslide or debris flow is your best
protection.
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What to Do During a Landslide

e Quickly move out of the path of the landslide or debtis flow. Moving away from the
path of the flow to a stable area will reduce your risk.

e If escape is not possible, cutl into a tight ball and protect your head. A tight ball will
provide the best protection for yout body.

What to Do After a Landslide

e Stay away from the slide area. There may be danger of additional slides.

e Check for injured and trapped persons near the slide, without entering the direct
slide area. Direct rescuers to their locations.

e Help a neighbor who may require special assistance - infants, elderly people, and
people with disabilities. Elderly people and people with disabilities may require
additional assistance. People who care for them or who have large families may need
additional assistance in emetgency situations.

o Listen to local radio or television stations for the latest emergency information.

e  Watch for flooding, which may occur after a landslide or debris flow. Floods
sometimes follow landslides and debtis flows because they may both be started by
the same event.

e Look for and report broken utility lines to appropriate authorities. Reporting
potential hazards will get the utilities turned off as quickly as possible, preventing
further hazard and injury.

o Check the building foundation, chimney, and surrounding land for damage. Damage
to foundations, chimneys, or sutrounding land may help you assess the safety of the
atea.

* Replant damaged ground as soon as possible since erosion caused by loss of ground
cover can lead to flash flooding.

* Secck the advice of a geotechnical expert for evaluating landslide hazards or designing
corrective techniques to teduce landslide risk. A professional will be able to advise

you of the best ways to prevent or reduce landslide tisk, without cteating further
hazard.
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Drought may be considered in general terms a consequence of a reduction over an extended
period of time in the amount of precipitation that is received, usually over a season or more
in length. It is thus a temporary abetration, which is a permanent feature of the climate. It
should be noted that 'drought is a normal, recurrent feature of climate, and it occurs in
vittually all climatic regimes. Droughts, however, have some unique characteristics that may
require different approaches to reduce their impacts. Droughts differ from other natural
hazards in several important ways:

&
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slow-onset, creeping phenomenon that makes it difficult to determine the onset and
end of the event;

duration may range from months to yeats;

no universal definition;

no single indicator or index can identify precisely the onset and severity of the event;
impacts are generally non-structural and difficult to quantify;

spatial extent is usually much greater than for other natural hazards, making
assessment and response actions difficult, since impacts are spread over larger
geographical areas;

because of their potentially long duration, the core area or epicenter will change over
time, reinforcing the need for continuous monitoring of climate and water supply
indicators

impacts are cumulative and the effects magnify when events continue from one
season or year to the next;

The risk associated with drought for any region is a product of the region’s exposute to
the natural hazard and the vulnerability of societies within the region to the event. There
is little that can be done to alter its occurrence, because drought is a normal part of
climate. Vulnerability to drought is determined by social factors such as land use,
population increases and migtations from one tegion to another or from rural to urban
ateas. Water use trends, environmental degradation, technological changes, and
government policies can also alter vulnerability to drought. Vulnerability is dynamic and
the factors mentioned above must be monitored to determine how changes in these
factors may mnfluence the impacts of future drought episodes.

58



Table-1: Drought types

1. Impacts of Drought

The impacts of drought are diverse and often ripple through the economy. Thus,
impacts are often referred to as direct or indirect, ot they are assigned an order of
propagation (Le. first, second, or third order) (Kates, 1985).

The impacts of drought can be classified into three principal sectors: economic,
environmental, and social. The economic impacts of drought are numerous, ranging
from direct losses in the broad agricultural and agriculturally related sectors, including
forestry and fishing, to losses in recreation, transportation, banking, and energy. Other
economic impacts would include added unemployment, increases in food prices and
ovetrall disruption of food supply, strain on financial institutions because of farm
foreclosures, increased costs of new ot supplemental water resource development and
loss of revenue to local, state, and federal government. Environmental losses are the
result of damages to plant and animal species, Wildlife habitat, and air and water quality;
forest and range fires; degradation of landscape quality; and soil erosion. These losses are
difficult to quantify, but growing public awareness and concetn for environmental
quality has forced public officials to focus greater-attention on these effects. Increasing
levels of environmental regulation (e.g. water quality, preservation of wildlife habitat)
have imposed a new layer of constraints on water managers duting water-short petiods.
This trend is likely to continue. Social impacts mainly involve public safety, health,
conflicts between watet users, inequities in the distribution of impacts and disaster relief
programs, loss of life, increased social unrest, depopulation of rural areas, and reduced
quality of life. The response could be guided by better understanding of drought.
Drought is 2 slow onset natural hazard and it offers time and, opportunity to mitigate its
impact.

At the later stage, distress induced environmental degradation forces affect communities
to take recourse to cutting down vegetative cover to cope with acute food shortages. The
situation also results in land degradation and sharp fall in livestock population upsetting
the enetgy cycle of eco-system.

2. Household responses Pattern
Review of existing research on household responses in Asia and Africa to drought
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induced food ctisis conclude that while conditions vary locally, there are identifiable
behavioral pattern associated with onset, progression and climax of crisis The household
tesponse to drought induced food crisis generally involve a succession of stages along a
continuum of “coping” that rums from risk minimizing effort through a crisis damage
containment to the extreme! Instances of household collapse. The sequencing of
household response strategies can be grouped according to their telative degree of
reversibility. In the interest of simplification, these stages are grouped as 1) risk
minimization (if) risk absorption (iii) sutvival strategies.

Risk minimization strategies relate to minor adjustment in the resource allocation and
utilization of household without much outside help. Risk absorption strategies relied
primarily on outside help to “tide over temporary dislocation caused by droughts. Risk
minimization and risk absorption strategies are reversible as none of these strategies
affect the underlying basis of the victims’ potential economy. Thus for the subsistence
farmer, land, tools, seed and labor potential remains intact. For the Pastoralists breeding
herd is intact. For the landless laborers, his/het ability to work at peak employment
period is preserved. All these strategies are reversible. The Risk Survival Strategies
undermine the basis of the victims’ means of survival. The sale of essential assets like
stock ot land means that the houschold position is so desperate that they sacrifice future

security for present survival (Peter Walker, 1989). The sequencing of household
strategies in the wake of drought induced food scarcity is given below:

3. Risk Minimization Strategies

Table 3: Progression of houschold level coping strategies

Risk o Altering agticultural practices
minimization

Diversification of income sources

Pastor lists to hold mixed species of herds
Temporary migration in search of work
Drawing upon common property resources
Drawing upon social relationships

Risk Absorption

Reducing and modifying consumption
Borrowing of repayable loans

Sale of non-productive assets
Participating in relief works

Risk Survival

Disposing of productive assets
Distress migration
Reliance on famine foods

Household
collapse

00l ool Qo e g

Statvation
Death

Source: Subbiah, 1997

4. Mitigating Drought

Taking actions in advance of drought to reduce its long-term risk—can involve a wide range
of tools. These tools include policies, activities, plans, and programs. This section provides
an overview of the tools that various government agencies have used in recent droughts, a




number of drought plans and a 9-step drought planning process. (Donald A. Wilhite Michae! ].
Hayes Cody Knutson Kelly Helm Smith)

Because droughts are a normal part of virtually any climate, it is important to develop plans
to reduce their impacts. The process discussed in this paper can be adapted to any level of
government in any country.

(1) Appoint a Drought Task Force

The drought planning process is initiated through appointment of a drought task force. The
task force has two purposes. First, it supervises and coordinates development of the plan.
Second, after the plan is developed and duting times of drought when the plan is activated,
the task force coordinates actions, implements mitigation and response programs, and makes
policy recommendations.

The task force should reflect the multidisciplinary nature of drought and its impacts, and it
should include representatives of government agencies and universities (e.g. representatives
from extension, climatologists, policy specialists, planners). Bnvironmental and public
interest groups and others from the private sector, including industries, can be included on
the task force, and/or on sector-specific working groups of the risk assessment committee,
ot an advisory council, or they can be otherwise involved, as appropriate. The actual makeup
of this task force would be highly variable between countries, reflecting the country’s
political and economic character.

(11) State the Purpose and Objectives of the Drought Plan

As 1ts first official action, the drought task force should state the general purpose for the
drought plan. Officials should consider many questions as they define the purpose of the
plan, such as the:

e purpose and role of government in drought mitigation and response efforts;
e scope of the plan;

® most drought-prone areas of the country;

e historical impacts of drought;

e historical response to drought;

e most vulnerable economic and social sectors;

e role of the plan in resolving conflict between water users and other vulnerable
groups during periods of shortage;

® current trends (eg land and water use, population growth) that may
increase/decrease vulnerability and conflicts in the future;

® resources (human and economic) that the country is willing to commit to the
planning process;
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e legal and social implications of the plan; and
® principal environmental concerns caused by drought.

A generic statement of purpose for a plan is to reduce the impacts of dtought by identifying
principal activities, groups, ot regions most at risk and developing mitigation actions and
programs that alter these vulnerabilities. The plan is directed at providing government with
an effective and systematic means of assessing drought conditions, developing mitigation
actions and programs to reduce risk in advance of drought, and developing response options
that minimize economic stress, environmental losses, and social hardships during drought.

The task force should then identify the specific objectives that support the purpose of the
plan. Drought plan objectives will, of course, vaty between regions of the country and
should reflect the wunique physical, environmental, socioeconomic, and political
characteristics of each region. At the region level, plan objectives will place less emphasis on
financial assistance measures, than would the objectives of a national plan. Support for
educational and research programs should be a shared responsibility of provincial and
national government. Objectives that provinces should consider include the following:

e Collect and analyze drought-related information in a timely and systematic mannet.

e LHstablish criteria for declaring drought emergencies and triggering various mitigation
and response activities.

e Provide an organizational structure and delivery system that assures information flow
between and within levels of government.

® Define the duties and responsibilities of all agencies with respect to drought.

e Maintain a current inventory of provincial and national programs used in assessing
and responding to drought emetgencies.

e Identify drought-prone areas of the province and vulnerable economic sectors,
individuals, ot environments.

® Identify mitigation actions that can be taken to address vulnerabilities and reduce
drought impacts.

e Provide a mechanism to ensure timely and accurate assessment of drought’s impacts
on agriculture, industry, municipalities, wildlife, tourism and recreation, health, and
other areas.

e Keep the public informed of current conditions and response actions by providing

accurate, timely information to media in print and electronic form (e.g. via TV, radio,
and the World Wide Web).

e [istablish and pursue a strategy to remove obstacles to the equitable allocation of
water during shortages and establish requirements ot provide incentives to encourage
water conservation.

® [Listablish a set of procedures to continually evaluate and exetcise the plan and
periodically revise the plan so it will stay responsive to the needs of the province.
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(I11) Seek Stakeholder Participation and Resolve Conflict

It is essential for task force membets to identify all citizen groups that have a stake in
drought planning (stakeholders) and their interests. These groups must be involved eatly and
continuously in order to ensure fair representation and effective drought management.
Discussing concetrns eatly in the process gives participants a chance to develop an
understanding of one another’s various viewpoints, and to generate collaborative solutions.
These groups are likely to impede progress in the development of plans if they are not
included in the process. The task force should also protect the interests of stakeholders who
may lack the financial resources to serve as their own advocates. Public participation takes
many forms. One way to facilitate public participation is to establish a citizen’s advisory
council as a permanent feature of the drought plan, to help the task force keep information
flowing and resolve conflicts between stakeholders. Another way is to invite stakeholders to
serve on working groups of the risk assessment committee.

(IV) Inventory Resources and Identify Groups at Risk

An inventory of natural, biological, and human resources, including the identification of
constraints that may impede the planning process, may need to be initiated by the task force.
It is important to determine the vulnerability of these resources to periods of watet shortage
that result from drought. The most obvious natural resoutce of importance is water: where is
it located, how accessible is it, of what quality is it? Biological resoutces refer to the quantity
and quality of grasslands/rangelands, forests, wildlife, and so forth. Human resources
include the labor needed to develop water resources, lay pipeline, haul water and livestock
feed, process citizen complaints, provide technical assistance, and direct citizens to available
services. It 1s also imperative to identify constraints to the planning process and to the
activation of the plan in response to a developing drought. These constraints may be
phystcal, financial, legal, or political. The costs associated with the development of a plan
must be weighed against the losses that will likely result if no plan is in place.

(V) Develop Organizational Structure and Prepate Drought Plan

This step describes the process of establishing relevant committees to develop and write the
drought plan and develop the necessary otganizational structure to carry out its
responsibilities. The drought plan should have three primaty components: monitoring, risk
assessment, and mitigation and response. It is recommended that committees be established
to focus on the first two of these neceds; the mitigation and response function can in most
instances be carried out by the drought task force (Figure 1).

The drought task force, as originally defined, is composed of senior policy makers from
various provinces and national agencies. The group should be in an excellent position to
recommend and/or implement mitigation actions, trequest assistance through various
national programs, or make policy recommendations to the legislature and governor.

Specific responsibilities of the task force at this point are to:
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1. Determine mitigation and response actions for each of the principal impact sectors,
in close cooperation with the risk assessment committee. However, the
transferability of these technologies to specific situations in other provinces needs to
be evaluated further because they may not be directly transferable in some cases.
Working with the risk assessment committee, the task force should come up with
recommendations addressing drought on two different time scales:

e Short-term responses to implement during drought, such as voluntary water
conservation guidelines, a hotline, streamlined administrative procedures for
evaluating emergency assistance applications, and pre-produced infomercials
leading agricultural producers and citizens to information on best
management practices.

e long-term drought mitigation projects, such as education programs to give
various audiences the background they need to interpret drought news
tepotts or scientific drought indices; programs to persuade people to adopt
measures that enhance organic content in soil, conserve water, and otherwise
boost the resilience of natural and social systems that are vulnerable to
drought.

Assuming there is no ongoing drought, it’s a good idea to publicize the recommendations of
the task force and seek public input before the plan is implemented, patticularly if anything
seems revolutionary ot controversial.

2. Inventory all forms of assistance available from local, provincial and national
ry : » P
government during severe drought.

3. Work with the monitoring and risk assessment committees to establish trigeers. The
monitoring committee can advise the task force on which drought and water supply
indices are most relevant for the province or region.

4. Establish drought management areas. These subdivisions may be useful in drought
management since they may allow drought stages and mitigation and response
options to be regionalized. Climatic divisions are the most commonly used
subdivisions at the provincial level, but they may not be the most approptiate, given
topographic features, land use patterns, or water use characteristics.

9. The drought task force should disseminate drought monitoting information and for
letting the public know about the drought plan.

Monztoring Committee

A reliable assessment of water availability and its outlook for the near- and long-term is
valuable information in both dry and wet periods. Duting drought, the value of this
information increases markedly. The monitoring committee should include representatives
from agencies with responsibilities for monitoring climate and water supply. It is
recommended that data and information on each of the applicable indicatots (e.g.,
precipitation, temperature, evapo-transpiration, long-range weather forecasts, soil moisture,
stream-flow, ground water levels, reservoir and lake levels, and snow-pack) be consideted in
the committee’s evaluation of the water situation and outlook for the province.

The monitoring committee should meet regularly, especially in advance of the peak demand
season. Following each meeting, reports should be prepared and disseminated to the
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