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Abstract

Bangladesh is one of the most disaster prone nations of the world. During and
after a disaster, many government, non-government, international and private
organizations are involved with the functions of warning dissemination,
evacuation, emergency relief and rehabilitation programs In the emergency
relief operation, they face different problems especially in thc estimation of
relief materials and distribution of such matenal in all efficient manner among
the affected population In most cases, it is not possible for the involved
organizations to carry the required amount of relief in the relief centrcs of the
affected areas in due time for want of proper estimation of relief requirements.
In some places relief material is supplied in excess of requircmcnt In thts
regard, a proper and need oriented information system may solve the problems
encountered in the emergencyrelief and rehabilitation program

The present study has developed a GIS.based model and information system for
estimating emergency relief requirements for flood victims. With the model, it
will be possible to estimate the affected population and relief requirements for
the relief centres. The model includes different phases such as identification of
the affected areas, demarcation of the catchment areas of the identified relief
centres, estimation of the affected population and assessment of relief
requirements for the relief centres.

The model developed in this study has been applied on the study area of two
upazillas, namely Keshabpur and Manirampur, of lessore district. The probable
affected areas of the study area have been identified using Digital Elevation
Model (OEM) and certain measured water level. The flood depth of the
particular areas has been calculated from the measured water level and the
elevation of the areas. The flood has been categorized into different flood types
based on the flood depth. Then the affected population has been estimated and
relief requirements have been assessed for the catchment areas of the relief
centres under different flood categories.

In the disaster prone countries like Bangladesh, this model can play an
important role for estimating emergency relief requirements for flood victims.
The model may be updated regularlywith necessary modifications



[ Chapter 1 I
Introduction



1.1 Background ofthe study,

Bangladesh is a nation of over 135 million people with a geographical area of
1,47,570 sq. km located on the Ganges, Brahmaputra and Meghna delta (BBS,
1997). The country is one of the most disaster prone nations in the world, The
country is located in an incompatible geographical position making her
vulnerable to extreme climatic events. The country is also beset with a host of
other scrious problems including overpopulation, poverty, resource constraints,
lack of appropriate infrastructure and institutional facilities, low human resource
development, lack of technological innovation, various environmental problems
etc, These problems are complicatcd and compounded with the occurrences of
re~,'ular and frequent disasters impeding the overall SOCIO-economlC
devclopment efforts of the country.

The country has experienced flooding from time immemorial It is almost a
reb'l.llarevent resulting in loss of human lives and livestock, widespread damage
to property, physical infrastruCllJre, crops etc This has brought forth
tremendous human sufferings and misery. The immediate effect of a disastrous
flood is a situation where vast areas ofland are inundated. As a result, standing
crops are damaged, roads, highways and railway tracks are submerged, houses
are damaged and in some cases washed away, shops and market places are
forced to shut down, offices and service centers are closed down and almost all
normal activities come to a standstill,

"During and after a disaster, materials and human assistance are urgently needed
from different sources. Tn Bangladesh, many government, non-government,
international, private and volunteer organizations are involved with the
emergency functions of warning dissemination, evacuation and emergency
relief operation among the flood affected people. In the emergency relief
operation, they face different problems especially in the proper estimation of
relief materials and distribution of such material in an efficient manner among
the affected population. In most cases of emergency relibf and rehabilitation
programs, the required amount of relief do not reach the affected areas in due
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time for lack of proper estimation of relief required for the affected people. In
some places relief materialsare supplied in excess ofrequirement.

In this regard, a proper and need oriented information system may solve the
problems encountered in the emergency relief and rehabilitation program.
Information itself does not solve disaster management problems; but
management problems cannot be properly addressed and solved without

adequate mformation Information is thus central to the concept of integrated
flood management and improving flood disaster management, It is an important
tool to reduce damage to flood alTected people and economic activities. As a
management tool, information has been seriously under-used and neglected
earlier in different strategic issues like disaster management in Bangladesh At
this age of science and teelmological advancement, useful and urgently required
tools should be developed with new and advanced technology and applied to
face different management problems like emergency relief operation An
appropriate information system can be developed for managing emergency
relief operation. It will provide necessary information during and after the flood
and help take the decisions for emergency relief operation. In this regard,
Geographical Information System (GIS) is a very important tool providing
necessary information in different decision making situations.

The present study has been undertaken to develop a model for estimating
emergency relief requirements for flood victims The information system
developed in this study may be applicable to the flood hit regions over the
country for effective relief operation

1.2 Objectives of the study

The study has been conducted to achieve the followingobjectives'

i) To develop a model for estimating emergency relief requirements for
flood victims

ii) To develop an information system for managing emergency relief
operation over a flood hit region.

•
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1.3 The importance of information in flood management

Disaster management and corresponding decision-making should be based on
current, accessible and reliable information This holds true in particular for
rational decisiong in integrated flood management, where compromises and
balances among many different impacts and interests are explicitly considered

In Ballgladesh, some organizations in the public and private sectors use geo-
spatial information and analyses. Flood management in the broad context is not
institutionalized in our country. Information provision has so far been focused
too much on disasters, especially dunng and immediately after an excessive
flood. Effective information provision would focus on the following lasks of
flood management,

• Reduction of disaster impact
• Managing emergency relief operation

Lack of information is a serious bottleneck for effective flood management in

Bangladesh Despite the fact that Bangladesh is in one of the most flood-prone
regions of the world, comprehensive flood inundation/risk maps are essentially

non-existent ConsIstent monitoring and data collection on the extent, depth and
duralion of floods is substantially lacking for supporting flood management in
Bangladesh, Data are collected on an ad-hoc basis, while their reliability and
access is of major concern. Much of the available information is derived from
descriptive attributes attached 10 mapping units of historic reconnaissance
resource inventories, such as water resource management plans and soil
surveys

Proper information provision that includes the use of appropriate, analytical and
predictive tools is also Jacking For example, the prediction of flood, is limited
to river water levels, which is of little use to direct users and managers,
Similarly, damage functions are not well defined. In addition to these data
collection and processing problems, the available information is not properly

disseminated and potential users are not aware of how to get the information

•
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New technological developments and proper institutional arrangements are able
to improve flood monitoring and predictions and can facilitate access and
dissemination of the generated information. For example, recent developments
have made Synthetic Aperture Radar (SAR) data globally available through
sateHite remote sensing technology. This technology can provide crucial
information for assessing floods in cloud-covered, monsoon environments

In the existing flood management in Bangladesh, the information base is not
strong enough to support disaster management strategies including estimation of
emergency relief requirements_ The different public and private organilations
are involved in emergency relief operation It is difficult to manage the

emergency relief operations properly wIthout adequate mformation,

1.4 Flood Information available in Bangladesh

Flood disaster management and monitoring in Bangladesh suffer from a lack of
data and information on the conditions of and changes in thc extremely dynamic

physical and socio-economic environment. Flood information that is available
in the country is incomplete and inconsistent in some cases. This is because of a

number of rcasons

First, although flooding is a regular phenomenon in Bangladesh, it was not
annually aS5es5ed until 1988 in a systematic way Only big floods like those of
1987 and 1988 were assessed in a systematic way with help and cooperation
from both national and international organizations (Chowdhury & Sato, 1996),

However, these sources of information are not complete and there exist data

inconsistencies.

Secondly, there ~ometimes seems to be a tendency to overestimate the flood-
affected area That is because floods are generally assessed by a number of
institutions and this sector wise assessment tends to aggravate the tendency to
overestimate flood affected areas due to various socia-political reasons
Therefore, flood affected area data are inconsistent and sometime misleading,

Recent flood policy strategy in Bangladesh has made it clear that an effective
monitoring system is needed to identify flood affected areas and perhaps it is
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the basic tool for any kind of study related to flood mitigation in Bangladesh In
the past, floods were estimated in Bangladesh by ground observations. The
introduction of satellite remote sensing technology, with the establishment of
the Bangladesh Space Research and Remote Sensing Organization (SPARRSO)
in the early 19805, has provided a more reliable tool for flood monitoring in
Bangladesh Among the available satellite imagery, the NOAA-AVHRR
(National Oceanographic and Atmospheric Administration-Advanced Very
High Resolution Radiometer) has been used in Bangladesh to identify aerial
coverage of flood vulnerable land.

SInce 1986, satellite imagery NOAA-AVHRR has been used extensively for
flood monitoring in Bangladesh Flooding conditlOns can also be studied with
LANDSAT imagery, which has much higher spatial resoMion than the
AVHRR (80m for Multispectral Scanner, MSS and 30m for Thematic Mapper,
TM versus 1.I km for AVRRR) (EGIS, 1998) But less frequent coverage
(every 16 day;) by LANDSAT greatly limits its usefulness for studies of the
dynamic processes of the hydrosphere and atmosphere. Furthermore, the high
incidence of eloud cover increases the interval between passes, severely limiting
its responsiveness to regional needs. On the other hand, relatively less
expenSIve,higher repetition rate (twice/day coverage per satellite) and night-
time infrared make AVHRR one ofthe most useful operational remote sensing
systems for flood monitoring presently available (EGIS, 1998).

Under the Flood Action Plan (pAP) efforts were made to co-ordinate project
mapping through FAP19 "Geographical Information system" (FAP, 1995).
Afterwards the EGIS project was started to continue the work of FAPI9 and
also of the FAP16 "Environmental Study". An important objective of this
project was to support WARPO (Water Resources Planning Organization) in
water sector planning. WARPO has developed NWRD (National Water
Resources Database) which provides data with reasonable accuracy from a
single database of a single organization (WARPO, 1999). The work was started
by a joint team comprising staff ofEGlS (Environment and GIS support Project
for water sector modeling), SWMC (Surface Water Modeling Cenler) and
NWMP under the direction ofWARPO
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1.5 Scope of the study

The present study with a view to develop a model and an information system for
estimating emergency relief requirements for flood victims has been undertaken
to cope with the difficult task of emergency relief operation after the occurrence
of a devastating flood. In a developing country like Bangladesh, disaster

management, especially flood disaster management, is not adequately organized
due to lack of a proper sy:;tem for assessing and managing flood information
An information system should provide necessary information regarding the
physical, socio-economic characteristics and infrastmtural facilities available in
the affected areas, population statistics etc, to support decisions in emergency
relicf operation without any delay after a disaster,

In Bangladesh, many public and private organizations such as the Mimstry of

Disaster Management and Relief, Disaster Management Bureau, Directorate of
Relief and Rchabilitation, District Disaster Management Committees, Upazilla
Disaster Management Committees and Union Disaster Management
Committees etc. and different national and international humanitarian
development organizations conduct the emergency response including relief
operation simultaneously. In this regard, thcy need adequate information about
the clear picture of the affected areas and the affected population includlllg the
required relief requirements. At present, the organizations involved face

tremendous problems in conducting relief operations due to lack of adequate
and proper information at proper time,

In this situation, the present study has been undertaken with the objcctivcs of
developing a model for estimating emergency relief requirements for flood
vietlms In the study, the different aspects of estimation of emergency relief
requirements such as estimation of the affected area, identification of the relief
centers, estimation of the relief materials etc. has been takcn imo consideration.
Here, a model has been developed with which it will be possible to estimate the
relief requirements for the relief centers. In this regard, the database has been
developed with necessary dala collected from different relevant organizations

i.e, WARPO (Water Resources Planning Organization), Bangladesh Water
Development Board, Surface Water Modeling Center, EGIS (Environment and

,
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GIS Support Project for water sector modeling), Local Government Engineering
Department etc.

In the model developed, some analyses including affected area estimation,
estimation of number of affected people and finally estimation of relief
requirement have been included. The model is implemented using GIS

(Geographic Information Sy:;tem) software PC Arc/Info, ArcVie", and other
software In the present study, the data and information required have been
identified and collected from different sources to develop the model In disaster
prone countries like Bangladesh, developing a model and information system
for estimating emergency relief requirements for flood victims is a new effort

towards developing an efficient and modern disaster management system The
present model should be updated regularly with necessary modification
removing the drawhack> and inconsistency detected

1.6 Methodology of the study

The present study for developing a model for estimating emergency relief
requirements for flood victims is one of the essential efforts being made
recently towards effeetive disa;'lter management in Bangladesh. The present
study was initiated from the realization of the urgent need for an information
system that may help assess and manage the emergency relief operation. The
study is based mainly on the data collected from the different secondary source~
and necessary discussions with various officials who are experienced a[\d
involved in different disaster management projects. In the present study, the
methodology followed is briefly discussed beloW'

1.6.1 Review orrelllted literaturt

Relevant literature like published and unpublished thesis, journals, books,
newspapers, web address etc, were reviewed with a view to understand the
existing relief and rehabilitation system and emergency disaster measures
undertaken by different government, non-government and international
Organizations,



8

1.6.2 Finding out existing emergency relief operation

Visiting the different organizations involved in emergency relief operation and

consulting with different officials, the existing procedures of emergency relief
operation and the roles of different organizations have been identified
Knowledge of existing system of emergency relief operation is necessary 10
develop the model for estimating emergency relief requirements for flood
victims, Different organizations related to disaster management consulted and

different officials discussed under the present sludy are described below:

Consultations with different organizations related to disaster management

In the present study, various government, non-government, autonomous,
international and private organizations including different research and
educational institutions were contacted and visited to learn about their duties
and participation in the emergency relief and rehabilitation activities Efforts
were made to find out the shortcomings and problems in emergency relief

operation. The following organilations were visited:

• Flood Forecasting and Warning Center (FFWC), BWDB

• Ministry of Disaster Management and Relief
• Disaster Management Bureau (DMB)
• Directorate of Relief and Rehabilitation (DRR)
• Water Resources Planning Organization (WARPO)
• Environment and GIS Support Project for Water Sector Modeling

(EGIS)
• Surface Water Modeling Center (SWMC)
• Institute of Water and Flood Management (IWFl'vI), BUET
• Disaster Management Project, CARE Bangladesh
• Bangladesh Meteorological Department (BMO)
• Bangladesh Space Research and Remote Sensing Organization

(SPARRSO)
• Local Government Engineering Department (LGED)
• Soil Resources Development Institute (SRDI)

•

•
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During the visits of the above organizations, efforts wero made to find out the
existing procedures of emergency relief operation and the experience that the

organization~ gathered in different times especially in emergency relief and
rehabilitation activities.

Discussions with the different officials

To develop a model for estimating emergency relief requirements for flood
victims, a number of specialized and experienced officials from different
organizations were contacted. In this regard, the experts of the follov.ring

organizations were contacted a number of times and interviewed to know their
opinions and experience in the present disaster management framework
including emergency relief operation Their views and suggestions were taken
regarding the proposed model and different aspects of emergency relief
operation. The officials from the following organizations were contacted:

•
•
•

Surface Water Modeling Center (SWMC)
Flood Forecasting and Warning Center (FFWC), BWDB
Disaster Management Bureau (DMB)

• "EGIS

• WARPO

•
•
•

Institute of Water and Flood Management (IWFM), BUET
Local Goverrunent Engineering Department
CARE Bangladesh

1.6.3 Selection of the study area

Selection of the study area is one of the important parts of any study. The
present study aims at developing a model for estimating emergency relief

requirements for flood victims in Bangladesh. The proposed model will be
applicable to any disaster prone area of Bangladesh. For the present study, two
upazilJas, namely Keshabpur and Manirampur, under Jessore district have been
selected. These arellll were selected forthe following reasons:

J. The southwest region of Bangladesh hllll been greatly affected by the
devastating flood of 2000. The southwest region of the country is not

normally flood prone. It was an odd phenomenon from a historical
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perspective The satellite images of that region during Flood 2000 are
available to EGIS, SPARRSO and other organizations. As part of the
required data of this present study, the images of the affected areas of
so~thwest region were required So the two upazillas were selected for

using the Satellite images of that region during the flood 2000

2, Different government, non-government, international and private
organizations were involved in emergency relief operation in the
southwest regions of the country, As the main concern of the present
study is estimation of emergency relief requirements, so the experience
they gathered and the activities they performed cOlild be taken into

consideration in this study.

3. Many reports on the flood of 2000 of southwest region have been
prepared and published by different organizations. The reports on
emergency relief and rehabilitation program of southwest region could

be used in the present study,

4 In the study, Digital Elevation Model (DEM) is one of the important
elements used. The two upazillas selected have more variation in

elevation in comparison to the other areas within the region So these
two upaJ'illas have been selected for the present study

1.6.4 Collection of necessary data and information

The proposed system would require considerable amount of data such as Digital
Elevation Model (DEM), study area information, population statistics, shelter
and relief centre information, relief requirement standard etc" that need to be

collecled from different sources

Table 1.1: Purpose and source of data required for the study

:-h '::,-Dafll'flo to rio litiiji:).', ,:Sphn:Ii', i ,"--'~p'''''_. "-,- '- < -'" ',-','" U mit,'

;~\ Elevation Model WARra To find out the areas '" b,
affected b flood

Relief requirement PACTIPRIP To estimate <h, amount of
Standard relief required per head

Population data BBS To find out the number of
~"~lation to be affected in a
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disaster hit re .Oll
Shelter information LGED ~~aziJla To identify the location of

Base rna shelters and affected areas
Relief centre information LGED ~!azilla To identify the location of,

relief centresBase rna
Settlement data LGED Upazilla To show the location of

Base ma~ settlements in ma;"-s
Location of LGED Upazilla To prepare base map of

I. Schools Base map study area
2 Colleges
3, Gro'>'.1h centres

c 4 Godowns
5, Health centres
6 Govt, offices

Location of WARPOIEGIS To prepare base map of
I. Administrative study area

boundary up to
mauzs level

2 Upazilla
headquarter

3 Union headquarter
4, Roads
5, Rivers
6, Water Body

1.6.5 Development of the model

In this study, a model for estimating emergency relief requirements has been
developed. The important phases of the model are'

a) Identification of the flood affected areas
b) Calculation offlood depths and flood types
c) Identification of the relief centres
d) Demarcation of the catchment areas of the reJiefcentres
e) Estimation of the affected population
f) Assessment of the reliefrequirements

The model has been developed based on the data and information collected
from different organizations, The present model is based on GIS (Geographic
Information System) using PC ARCfINFO, AreView and other software.

The methods followed in this study are presented in Figure I. I:



Selection of the thesis topic

,

identification of the
objectives

Consultations with different Review ofliterature
disaster management

organizations

J finding Qutexi~ting
I emergency relief operation

Discussions \\'ith the
different officials

Selection urlhe study area

Collection of data and
information

Development of a model for
estimating emergency relief

requirements

Application nftbe model on
the study area

Figure 1.1: How chart of the methodology

12
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1.7 Limitations of the study

The present study for developing a model for estimating emergency relief
requirements has some limitations, The limitations are described below'

L The flood forecastmg models, hydrological models, other related models
and data from different sources have been used in developing the model.

2 The Digital Elevation Model (OEM) used in this study is of 300 ill

resolution. It has been used to identify the flood affected areas under
different flood depth or different water level in the rivers during

flooding period It is not updated. The flood affected areas could be
identified properly and perfectly if the DEM of better resolution is
available

3. The elements like shelter information, settlement, schools, colleges,
grov,1hcenters, madrasa etc. shown in the study area have been taken
and digitized from the LGED upazilla base map. Detailed field survey
was not possible to collect information regarding the different features
available in the study area,

1.8 Organization of the study

The present study has been dividcd into seven chapters Chapter-l presents
background of the study, objectives and scope of the study along with the
importance of information in flood managementand flood information available
in Bangladesh. The methodology and limitations ofthe study are also discussed
in this chapter

Chapter-2 deals with thc concepts and issues relatcd to disaster management
strategies, Geographic Information System (GIS) and its possible uses in flood
management are also discussed in this chapter.



Chapter-3 presents review of related literature such as books, journals, reports,
thesis and other materials The application of GIS in disaster management
strategies in different countries is discussed in this chapter.

'Chapter-4 discusses types, characteristics, sources and causes of floods in
Bangladesh along with some major flood damages

Chapter-5 deals with present institutional framcwork and emergency relief
activities in Bangladesh.

Chapter.6 has developed a model for estimating emergency relief requirements
This chapter discusses different phases of the model such as identification of the
affected areas, identification of the affected population, selection of relief
centres and their catchment areas, assessment ofreliefrequirements ctc

Chapter-7 prcsents a number ofrecommendations and concludes the study.



[ Chapter 2 I
Concepts and Issnes
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2.1 Introduction

Disaster, catastrophe, calamity, debacle or act of God-whatever one calls it, the
incidents associated with such expressions are generally physical phenomena.
They were the concern of interest of physical scientists. But, nowadays it has
become a major concern of polley makers and planners The growing awareness
about the environmental issues and their influence on national development has
made consideration for such events an integral part of development plan and
policies, A clear understanding of various aspect:; related with disaster
management is therefore necessary in order to shape up the plans which arc

associated with or influellced by environmental issues.

2.2 Definition of a Disaster

A disaster has been delined as "an event, natural or man-made, sudden or
progressive that seriously disrupts the functioning of a society, causing human,
material or environmental losses of such severity that the affected community
has to respond by takwg exceptional measures" (Carter, 1992).

The Lea),,'ue of Red Cross and Red Crescent Societies has defined the term
"Disaster" in the following way

"A disaster is a catastrophic situation, in which the day-to-day patterns
of life are -in many instances-suddenly disrupted and, as a result, people
need protection, food, clothing, shelter, medical and social care, and
other necessities oflife."

A more specific definition, which is restricted to more sudden events, is in use
in the United Kingdom:

"A major incident is a serious disruption to life, arising with little or no
warning, causing or threatening death or serious injury to, or rendering
homeless, such number:s of persons in excess of those which can be dealt
with by the public services operating under normal procedures, and
which calls for the special mobilization and organization of those
services".

•,
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The concept of disaster can be defined in various ways with regard to the point
of vicw they are dealt wIth, but in general, all dIsaster have some common

characteristics They are as follows,

• They cause disruption of regular mode of life. The effects of such

disruptions can be very sudden and widespread.

• They can have extensive negative impacts on living beings They can
result large death of human beings and animals and plants. Apart from
this, there can also be some negative effects on the livmg beings who

survive, after the end of a catastrophic disaster

• Disasters are accompanied by damage to the social infrastructure The
extent of damage depends on the severity of disaster. Disruption of

communication and transportation network is also common.

• There is an immediate need of institutional and social assistance to the

victims. The need for shelter, food, clothing and medical care would

depend upon the nature and severity of disaster.

2.3 Disaster management

Disaster management is a continuous process A formal definition of disaster

management is gIVenbelow,

"An applied science which seeks, by the systematic observation and

analYSIS of disaster, to improve measures, relating to prevention,
mitigation, preparedness, emergency response and recovery" (Carter,

1992).

Disaster Management is a cyelic process-which means the fluctuations related
with it do not start and stop with each occurrence of disaster, rather it continues
with gradual adjustments and improvements (Figure 2.1). There are various

components of disaster management and each component incorporate different

types ofactivities (Figure 2,2).
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Disaster Impact

I'rcparedness

Mitigation

Prevention Development

Figure 2.1: Basic l'nrma! of the Disaster Management Cycle

Source: Carter (1992)

2.3. t Preparedness

The term "Preparedness" can be defmed in the following way:

"Measures which enable governments, organizations, communities and
individuals to take steps rapidly and effectively to disaster situations
Preparedness measures include the formulation of viable disaster plans,
the maintenance ofresources and training of personnel" (Carter, 1992).

Preparedness measures comprise national disaster management policy, disaster
legislation, appropnate organizational structure, national disaster management
authority, coordination among the organizations, training programs, forecasting,
public warnings, standing arrangements for evacuation and organization of
rescue etc National disaster management policy provides guidelines about
actions that have to be laken for the preparation and other activities of
successive stages. Legislative support is also required to strengthen the policy
framework Participation of individuals or organizations can be ensured through

disaster legislation.



Disaster Mmmgelllellt

Figure 2.2: Stages related with Disaster MmJagement
Source: C..-lor. 1992 •••
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2.3.2 Response

Response to natura! disaster can be defined in the following way:

"Response measures are those which are taken immedialely, prior to and
following a disaster Such measures are directed towards saving life and
protecting property and to dealingwith the immediate damage caused by
the disaster" (Carter, 1992).

The nature of response depends upon the type of disaster and intensity of threat

Response measures include information, readiness of resource organizations,
coordination of response operation, communications, evacuation, shelter,
rescue, treatment and care of victims, emergency relief supply, restoration of
transportation, water and power supply facility, health and sanitation,
reconstruction etc,

Information on disaster impact is the preliminary step towards response Extent
and speed of resource mobilization would depend upon the information about
nature of destruction in the affected areas. Various government and llon-
government organizations should be ready to respond to disaster situation.
Disaster management committees are necessary at different administrative
levels to ensure overall coordinatIOnin decision making and allocation of tasks,
Communication facility musl be developed to ensure adequate response under
severe situation,

Evacuation is very important step in disaster management Shelter facility call
be provided by constructing formal sheltersor by turning public or instItutional
buildings into emergency shelters."Rescue operations should be conducted
immediately after the disaster for reducing casualties and further damage to
personal wealth Rescue operation depends upon communication, transportation
and man-power.

Food supply for victims and emergency field workers will have to be ensured
Estimation of food reserves and assessment of food requirement during
emergency period would determine the extent of assistance required from

\
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international and local organizations Apart from emergency food, people may
require clothing, cooking utensils, plastic sheels etc,

Sometimc~ the affected area may be cut off from the rest of the country if the
entire transportation network and national communication facilities collapses
Similar things may happen in water and power supply system Under such
situation temporary re-establishment and quick repairing and reconstruction of

these sectors are necessary.

Reconstruction of buildings and other facilities should begm before further
deterioration However, it largely depends upon resource mobilization
Resources should be mobilized from internal and external sources for
reconstruction of infrastructural facilities on priority basis

2.3.3 Recovery

Recovery can be defmed in the following way:

"Recovery is the process by which communities and the nation are

assisted in relUrning to their normal life and functions following a

disaster" (Carter, 1992)

Recovery measures include recovery information base, recovery strategy and
programs, resource allocations, programs management and monitoring etc.
Information on response operations, development programmes, post disaster
review by special teams and comparative analysis of previous disastrous

situation is useful for preparation of recovery strategy.

A technical advisory team can be created to evaluate post disaster requirements.
Basing upon their suggestions, a strategy should be formulated indicating major
areas of recovery, envisaged time frame for recovery, interlinking recovery with
national development programmes, assessment of resource availability, major

responsibility and programmes fur recovery action and system ofmoniloring.
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The size and shape of tot a! recovery programme depends upon the availability
of resources Usually third world countries rely upon international assistance
which may come as donations, grants, credits, equipments and materials etc

A good number of projects may be initiated in recovery stage, therefore proper
management and monitoring facility may become cruciaL Sometimes special

offices are entrusted with this responsibility

2.3.4 Prevention

Prevention of occurrence of natural disaster is practically impossible, but it can
include some measures which can reduce the intensity of devastation.
Prevention can be defined in the following way:

"Prevention covers those measures which are aimed at reducing the

occurrence of a sudden event and/or preventing such an nccurrence
having harmful effects on communities" (Carter, 1992).

Construction of dam to control floods or tidal upsurge or construction of houses
above the normal flood level or surge height are examples of preventIve
measures, Preventive measures will have to be designed in the context of
National Development Plan, National Disaster Management Policy, Disaster
Legislation, Country Disaster Plan etc. On the other hand people may become
hostile about preventive measures if they do not match with traditional norms
and values or not properly designed and have negative impacts. Cost of
implementation and other national priorities can also influence such issues
Sometimes government or state authority may fail to take effective preventive
measures out offear of loosing popularity and public supp0r!.

A comprehensive national disaster management policy should outline the
preventive measures including the authority who would execute the
implementation process Legal support is required to backup the implementation
process Mandatory building codes can be cited as an example which can
enhance the preventive measures taken against flood or cyclone

•
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Cost-benefit analysis of preventive measures and continuous monitoring of
disaster hazards and vulnerabilities are required to formulate well-judged
preventive measures, Public awareness and education programmes can improve

preparedn~ss programmes and at the same time can associate people with
preventive measures.

2.3.5 Mitigation

The concept of prevention and mitigation are somewhat confusing. Prevention
implies that the occurrence of certain disastrous phenomena can be controlled
while there arc still some events whIch can not be controlled but their impact

can be minimized. Thus mitigation can be defined in the following waY'

"Measures aimed at reducing the impact of a natural or man-made

disaster on a nation or economy" (Carter, 1992).

Like any other stage of disaster management, this stage needs imtiation,
management, prioritization, monitoring, evaluation and institutionalization.

Mitigation can be done in two ways.

a) Non-structural mitigation

Non-structural mitigation measures include legal framework, incentive,
training and education, institutional building and warning system etc If
e:<isting legislation can not provide enough support to the implementation of
mitigation measures, then special legal framework may be introduced
Incentive can be offered to fill up the gaps which can not be covered by
legal framework Special tax evasions or reduced insurance premium or
grants and subsidies can be effective where adoption of mitigation measures

can not be forced

In order to make mitigation programmes successful, special training
programmes for officials or construction specialists and education and
awareness generation programmes for general population can become
useful. Four groups are important for this purpose (i) the public officials, (ii)
technical students whose professional education should Include disaster
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mitigation courses, (iii) the small builders and (Iv) craftsmen and genera!

students

Disaster mitigation capacity of a nation depends upon the social structure
and o~ganizational capacity to deal with the aspects related with disaster
management Planned initiatives can be taken to strcob>then the
organizations to develop mechanisms and increase their institutional

capacity and skills.

Better warning system can eITectivcly improve disaster management and
mitigation system. Evacuation and mobilization of emergency services and
resaurces can be done appropriately If timely warning of irnpendmg disaster

is received by the community and organizations involved

b) Structural Mitigation

Structural mitigation involves construction of specially planned and
designed structl.lres. It can be accomplished by adopting engineered

structures and non-engineered structures.

Engineered structures are specially planned, designed and constructed 'with
the help of engineers, planners and architects They may include simple
dwellings or multi story office blocks, dams, embankments, transportation

facilities etc For this, the aspects such as site planning, assessment of forces
created by the natural phenomena, the planning and analysis of structural
measures to resist such forces, the design and proper detailing of structural
components, construction with suitable materials, good workmanship etc

will have to be considered.

The general code of construction and technique existent in the country can

never be elaborate enough to cope with the requirements of disaster
mitigation Therefore, a new set of codes and techniques would be needed if

engineered structures are to be constructed.

Non_engineered structures are also useful m many cases. Majority of

building in a community or country are built by local contractor. Only a few 0'
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can afford to engage engineers and architects and even if they do, can hardly
comply with the requirements of disaster mitigation codes and techniques.
But such structures can increase the threat of danger For such cases

incentives or new building coded can be introduced.

2.4 Definition of flood

Flood can be defined as "the rise of waters of a natural stream above a level
associated with the beginning of damage Damage siage is usually reached
when the stream is bankful; that is when the channel is completely occupied
Beyond this, overflow of the flood plain is reached. Flood plain ranges from a
narrow marginal width in confined, steeply sloped valley of mountainous
country to one extending many miles from the river channel'. (SWMC &

BWDB, 2000).

2.5 Geographic Information System (GIS)

Geographic information systems are computer-based systems that are used to

store and manipulate geographic informatIOn ,(Aronoff, 1993). A GIS is
designed for the collection, storage and analysis of objects and phenomena
where geographic location is an important characteristic or critical to the

analysis.

GIS is a system that contains spatially referenced data that can be analyzed and
converted to information for a specific set of purpose, or application. The key
feature of a GIS is the analysis of data to produce new information. A GIS is a

system of computer hardware, software, and procedures designed to support the
capture, management, manipulation, analysis, and display of spatially
referenced data for solving complex planning and management problems.

The Components of a GIS

A GIS provides the flowing four sets of capabilities to handle georeferenced

data (Aronoff, 1993).

•

•

•
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1. Input
2. Data management (data storage and retrieval)
3 Manipulation and analysis
4, Output

The abov~ components of a GIS are illustrated below:

Input: The data input component converts data from their existing form into
one that can be used by the GIS, Georeferenced data are commonly provided as
paper maps, tables of attributes, electronics files of maps and associated
attribute data, air photos and even satellite imagery. The data input procedure

can be as straightforward as a file conversion from one electronic format to
another, or it can be complex.

Data managcmenl: The data management component of the GIS includes

those functions needed to store and retrieve data from the data base. The
methods used to implement these functions affect how efficiently the system
.performs all operations with the data, There are a variety of methods used to

organize the data into computer readable files. The way the data are structured
(data structure) and the way files can be related to each other (the organization

of the data base) place constraints on the way in which data can be retrieved and
the speed of the retrieval operation

Data manipulation and analysis: The data manipulation and analysis
functions determine the information that can be generated by the GIS. A list of
required capabilities should be defined as part of the system requirements What
is often not anticipated is that the introduction of a GIS will not only automate

certain activities, it will also change the way the organization works.

Data output: The output or reporting functions of GIS vary more in quality,
accuracy and ease of use than in the capabilities available The functions needed
are detennined by the users needs and so user involvement is important in

specifying the output requirements

The fundamental components of a GIS and its environment are illustrated in

Figure 2.3.

•
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Figure 2.3: The Management Context in which a GIS facility exist
Source: Aronoff(l993)

The Nature of Geographic Data

_In a computer based GIS, geographic data are represented as points, lines and
areas The information for a geographic' feature has four major components:

i) its geographic position
ii) its attributes
iii) its spatial relationship and

iv) time

More simply, the four components are, where il is, what it is, what is its
relationship to other spatial features and when the condition did or feature exist

2.6 Spatial Data Models

There are two fundamental approaches to the representation of the spatial
component of geographic information.
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1, The Raster Data Model
2, The Vector Data Model

The Raster Data Model

In its simplest form, the raster data model consists of a regular grid of square or

rectangular cells The location of each cell or pixel (for picture element) is
defined by its row and column numbers. The value assigned to the cell indicates
the value of the attribute it represents. Each cell in a raster file is assigned only
one value In the raster data model, each cell represents an area of the land
surface. Since the attribute of each cell is stored as a unique value, the total

number of values to be stored is the product of the number of columns times the
number of rows, The smaller the area of land that each cel! represents, the

higher the resolution orthe data and the larger the file needed to store the data.

The Vector Data Model

The vector data model provides for the precise positioning of features in space.
The approach used in the vector model is to precisely specify the position of the

points, lines and polygons used to represent features of interest The map area is
assumed to be a continuous coordinate space where a position can be defined as

precisely as desired The vector model assumes that position coordinates are
mathematically exact In fact, the level of precision is limited by the number of
bits used to represent a single value within the computer, although it is a very
fine resolution compared with the cell sizes generally used in raster systems

The Figure 2 4 shows the comparison of the Raster and Vector Models The
landscape in (A) is shown in a raster representation (8) and vector
representation (C) The pine forest stand (P) and spruce forest stand (S) are area
features. The river (R) is a line feature and the house (H) is a point feature.
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B. Raster Presentation C. Vector Pre,entalion

Figure 2.4: Comparison of the Rastu and Vector Models
Source: Aronoff, 1993

•

Thiessen orVoronoi polygons

Thiessen or Varono! polygons define individual areas of influence around each
of a sets of points, It is an approach to extending point information which
aSSlimes that the "best" information for locations with no observations is the
value at the closesl point with a known value (Aronoff, 1993).

Thiessen polygons are constructed around a sel of Points in such a way that the
polygon boundaries are equidistant from the neighboring points, In other words,
each location within a polygon is closer to its contained point than to any other
point.
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2.7 Design and implementation of a GIS based system

GIS is an, automated system It has a sophisticated ability to store non-graphic
attributes or geographically referenced data and link them with the graphic map
features so that a wide range of information processing and display operations,
including map production, can be accomplished. The focus is on geographic
analysis rather than mere display of graphics.

The application of GIS vanes widely. It can produce maps and information
accurately and efficiently showing panicular combinations of graphic and non-
graphic data This is one oflhe most valuable features of GIS Together with its
other features, such as its data management and analytical capabilities, GIS
gives managers an enhanced ability to manipulate and use data more efficiently.

The design philosophy of a GIS based system can be simply stated as
"application must drive system design" (Pan and Koh, 1999), In the design of

an information system, the requirements and resources available must first be
defined before establishing the applications and processes that may be possible
Then, the system functlOn and database content are determined and designed to

meel the requirements, The design process is interactive, moving from the
abstract, through a concept, preliminary design and detailed design, then to
specification. Database is the foundation needed to perform any application. Its
content and accuracy are essential to the success of a GIS based system. figure

2.5 shows the flow of the design philosophy ofa GIS based system
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Figure 2.5: Design philosophy of a GIS based system

Source Pan and Koh (1999)

The implementation of IIGIS based system may be classified broadly into five
stages (Figure 2,6), The first stage, concept, is to define the user needs,
available resources, feasibility assessment and system requirements. Second, the
design stage, the system functions and databases are developed. In the

development stage, an organiution acquires the software, hardware and data
conversion services, and develops procedures to operate the system.

After having acquired all the necessary items for the automated system, the
phasing from manual to automated activities is carried out in the operation
stage. Finally, an evaluation of the installed system and the planning for
improvements and expansion may be performed. This is known as the audit
stage. •
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Figure 2.6: Stages of implemcntatiuu of a GIS based system
Source Pan and Koh (1999]

2.8 Geographic Information System (GIS) III flood
management strategies

GIS facdilates the researchers, authorities and relief organizatiOlls to e!l1ciently
plan, implement and monitor the natural disagler preparedness and mitigation
activities such as predictions, preventive actions, relief operations,
rehabilitation, reconstruction, awareness creation and public education

At present, Geographic Information System (GIS) based tools aud models are
being developed and used for flood mallllgement in many countries of the
world In Bangladesh, GIS have nOIbeen frequently used in flood management
strategies. Some organizations like EGIS, SWMC, BWDB and others are using
GIS technologies to a very small extent for flood prediction, monitoring and
management. In some cases, initiatives were taken to develop the updated
database for making flood management strategies Bangladesh Waler
Development Board (BWDB) has established a flood information center for
providing the flood information to the people and relevant organizations during
monsoon season and flooding period. They use a number of hydrological and
flood forecasting models provided by SWMC and EGIS EGIS is involved in
developing water sector modeling and in some cases flood management
strategies in cooperation with other relevant organizations. WARPD (Water
Resources Planning Organization) of Ministry of Water Resources has
developed a National Water Resources Database (NWRD) in association with
EGIS, SWMC and BWDB. Bangladesh has scopes to utilize GIS and other
advanced technologies to a large eldent for floodmanagement and other disaster
management strategies.

,
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Space based observation of the earth is advancing at a very rapid space. A series
of earth observation satellites has been successfully launched and operated over

the past three decades to support scientific and commercial objectives for global
environmental monitoring and resource management. Among the earth
observation satellites, some are being used for supporting flood management
tasks and strategies in the world including Bangladesh. The most recent
generation of earth observation satellite sensor:; can provide new information
for flood monitoring and flood management in Bangladesh.

The following figure describes an advanced disaster management system
detennining pre and post disaster strategies milizing Geographic Information

System (GIS) and remote sensing technologies

Auxiliary Data (GPS
and Ground Modeling)

Space-borne and Air-
borne Data Acquisition

Geographic and Socia-economic
information (GIS Database)

Supplementary
Information

Pre Disaster Strategy
• Forecasting
• Preparedness
• De\.c1opmemofcvJ!uaticIl,retiefand

rehabili\lltion poliCIes

Post Disaster Strategy

Processing, Rectification,
Mosaic and Extraction of

Information
Disaster

Management

•
•

GIS (Geographic
Information System)

Based Model

Assessment of damages
Monitoring of relief and
rehabilitation

,
Figure 2.7: Effective disaster management system using Geographic

Information System (GIS) and Remote Sensing technology
(Sour«" Alam and Habib, 2000)
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In the most disaster prone and least developed countries like Bangladesh,
information system can play an important role especially in post flood
emergency response including relief distribution among the flood,affected
people

2.9 Relief Approaches

In the existing relief and rehabilitation programs, there is no systematic and
computerized way of estimating relief requirements and distributing relief
among the affected people (Pramamk, 1995), It is a very difficult task for the
local people oflhe affected areas 10 estimate the number of afiected people who
need relief materials within a very short lime, In recent days, the conceptual
approaches of relief have changed significantly. Many new aspects of d,saster
management have been taken into consideration in the present coordlllated
emergency relief operation In the traditional relief approach, capacity of the

local people is not considered along with the need assessment and involvement
of them in the relief operation is not ensured. On the other hand, Development
Relief Approaches ensure both needs and capacity assessment and encourage
the local people in the relief activities Assessment of relief requirement is also
done by an information system and a model in the development relief approach

Differences between the conceptual approaches of TraditIOnal Relief Approach
and Development Relief Approach are shown in Table 2 I:

Table 2.1: Difference between the Traditional Relief Approach and
Developm"nt Relief Approach

, :'TradHliiiiiii :Reiief A: - -ro-aCh: ::Develil menfRelief A roaCh ., '"",'

Victims are helpless and need thmgs "Victims" are active people with
capacities

Must do rapid needs assessment Must do both , needs "d ,
canacities assessment

The urgency of needs dictates that speed It is never seen to consider ,h,
"d efficiency ,~paramount' long COrm impacts of outside
Organizations can not afford to take the assistance: from ch, ""Ytime to consult or involve local people beginning, Organizations must

respect the ideas and capabilities
of local people

Physical "d material things .co ,h, Even if the organizations supply
focus some physical things that people

need, they must be sure to rely 011
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~d encourage local peoples
canacities

The goal is to meet emergency needs Tho gool " " reduce long term
and to get things back to normal vulnerabilities ~d <0 support <h,

increase in ca aeities
Estimation of affected population ~d Estimation of affected population
damages is not systematic and dama"es is made by a model
Assessing relier requirement " 00' Assessing relief requirement "scientific based on a model and information

svstem

Source: Holloway and Huq (1994)

In the existing relief operation, the involved organization has to face a great
problem in estimating relief materials and distributing these among the affected
people. In these cases, the computerized information system may help estimate
the emergency relief requirements for flood victims including the relief
operation among the affected population

2.10 Information for post disaster assessment and emergency
response

Proper and adequate information can help the relevant organizations and
decision makers to make emergency response including idenlification of relief
centres and estimation of relief materials The following table describes detailed
information collection procedures including priority areas, nature of the
assessmenttcchniques and needs assessmenl

Table 2.2: Inf(lrmation collection for post-disaster assessment and
emergency response

Priority areas Nature of the Assessment Assessment or Needs
for data Techniqu ••
collection

Extent of • Existingthematicmaps
impaet on • AerialPhotograph}'

• Ground-levelphotographygeographical • Ground-levelreconnaissance
area -Teamobsorvation

• ''''''''• InterpersonalCommumcalion
-Telephone
-Radio

Demographic • E";:stmgbasohnoinformation
datil • Censusdata
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• l1'CJMllo rnJPS
• Aerial Photography
• Ground.level reconnaissance

.Su,,"oys
.Popul"twn and
Demograph,cs
-Team obs.,,'"twn

• Interpersonal Commllillcation
.Telephone
.R;)dio

Housing • Census dOl" • AUemat!ve shelter (Publjc buildings,
• Acmil Photograph}' hOlels, schools)
• Ground level photograph}' • Avmlablelextended family
• Ground-level ,.connaiss;:mce • Locatio" of refugees
• Survej'S • RelationshIp b.l"een sheller

.Thematic maps neods/c1imate

.Tc"m observation • Pnority areas for reconstruction
-Interpersonal Corrullunicalion • Number of housing Wlits needed

• Cooking facilities
• A=, "' limited suitability 'mres,deolla1 development

TraruportatioD • Censlls data • Essenual transport Sjoslcms
S),.tem. • Thematic maps • Access 10 all aITcclcd areas

• Aerial Photography • Vehicle resources (buse,_ trucks,
• Ground level photography Yam)
• Omund.lcvclrcconnaissance • Spccialiled veludes

-Surveys
-Team observation

Communication • Census data • Reesrablisluncnt ofIntematlonai
S)",tcm, • Ground-level reconn.1issance Communication

• Surveys • Communication WIth remote ami
• Irrtero'ersonal commurucatwIlS isolated areas

Nutrition • Census data • Food a\'a,lable
and ]<'ood • Thematic maps • Food patterns

• Ground-le\'d ,"cofilm;ssance • Agricultural pruductwn CyclesSystem -Sur\'ejlS • Food &stnbuhon System
-Team ObSel'iation • Shortage faciIillcs
-Imerpersnnal • Sp<:ciaJ Fuod Needs
communication,

Source: UNDRO (1984)
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3.1 Introduction

Review of the related research and literature is necessary to provide ideas,
theories, explanations or hypothesis valuable in formulating the problem, 10
suggest methods of research appropriate to the problem, to locate comparative

data useful in the interpretation of results and to contribute to the general
scholarship of the investigator (Carter, 1992). Therefore, for the present study
an extensive literature survey was done on books, reports, thesis, journals,
booklets, websites etc. related to disaster management including emergency
relief operation. The materials related to the advanced disaster management
strategies, informatIon systems etc. have also been reviewed to be familiar wilh
the disaster management strategies and technologies used by the international

organizations in the different countries

, .,..
3.2 Some websites related to disaster Management

Some websiles of Ihe national and international organizations regarding the

disaster management strategies have been visited Some of them are described
below

3.2.1 National Information Networks

Through partnerships, both local and international, RSI (Radarsat Satellite Inc.)
is integrating remote sensing technology inlO derived information solutions that
arc accessible through national information networks to all levels of government
and the private sector. The following Figure 3, I depicts the National
Infoonation Network concept:
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Figure 3.1: Nalionallnforrnation Network connectivity

Source, Riverside Technology, Inc. and EGIS (2000)

The flood management component of the Vietnam project, described above,
provides an example of how the National Information Network concept is being
implemented for disaster management. The example is smaller in scope than
what could be accomplished in Bangladesh, but the model is applicable in any

country. The system under development is represented in Figure 3.2, It relies on
the internet to bring together various sources of data, component irrlegration,
and flood related information display through a series of applications modules.
Each module addresses a specific need in the flood information and
management. The system will make available information bulletins from the
Vietnam Disaster Center to a wide range of users, including the media, research
organizations, embassies and others.

if
"
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The system components are modular, allowing for integration with other Web
environments with a similar applications focus. Some of the applications tools
include

• Links from flood warning system to RSI's emergency programming service

to ensure Radarsat is tasked to acquire images at criticaltirnes .

• A response system to ensure NRT information delivery to the Vietnam
Disaster Center,

• A flood monitoring system to track the development of a flood through

time, This includes continued satellite dala collection and the generation of
information products to support decision making

• A damage assessment tool to provide maps, tables and reports.

In the future, a Flood Information and Management Interrace modules will be

used to distribute information and help coordinate integration of data and
information from the other modules. The overall system provides the
infrastructure to support a web-enabled IT approach, beginning with data
acquisition through to the sharing of critical information with a
multidisciplinary group of users, The system will be implemented within an
international framework to enable a large number of stakeholders access to
time-critical information,
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Figure 3.2: Flood disaster management system

Source: Riverside Technology, Inc. and EGIS (2000)

The commercial RADARSAT distributor RSI has placed considerable emphasis
on the development of Internet.enabled information products Many of these
examples are relevant to the Bangladesh case and demonstrate an increasing
degree of sophistication in the generation of products_ This may range from
using single image acquisitions, to image pairs for change detention, to multi-
temporal sels for long-term monitoring. Also, project management tools can be
established so that the Internet can be used for internal project management and
for process-tracking, The use of information technology enhances
communications between various stakeholders in the project. Its use can be
easily extended to a multi-agency approach. Its use can be easily extended to a
multi-agency approach, as would be the requirement in Bangladesh.

3.2.2 Asian Disaster Preparedness Center (ADPq

The Asian Disaster Preparedness Center (www.adpc.ail.aclhl) already has a
number of active programs in Bangladesh and it is well known as an important

http://www.adpc.ail.aclhl
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resource In addition to Bangladesh, ADPC serves most countries of the region
in formulating national disaster management policy, building capacity for
disaster management and designing programs for comprehensive disaster
management This includes services for a variety of activities including post-
disaster assessment, civil engineering and mitigation practice. Also, ADPC is
involved in planmng of immediate relief response and subsequent rehabIlitation

activities.

AOPC acts as an information clearing house for disaster management policies
and practices in Asia Their resources include a specialized library database and
they publish a quarterly newsletter. ADPC manages regional programs in
d,sasler management, operated in close collaboration with national institutions.
These programs emphasize capacity development, research, networking and

teclmical assistance One such program is the Asian Urban Disaster Mitigation
Program (AUDMP) which aims to reduce the natural disaster \'1Ilnerability of

urban population, infrastructure, lifeline facilities and shelter in targeted cities in
Asia,

3.2.3 RcliefWeb

ReliefWeb IS a project of the United Nations Office for the Coordination of
Humanitarian Affairs Its mandate is to strengthen the response capacity of the
humanitarian relief community through the timely dissemination of reliable
information on response, preparedness and disaster prevention
(www.reliefweb.int). According to ReliefWeb, its 50,000 documents make it the

largest source for humanitarian response infonnation on the Web. It provides
access to information on current natural disasters as well as past events, dating
back to 1981. It is therefore a point of departure for accessing lessons leaned
from floods in other countries, It also maintains an online library of disaster
relevant materials, provides extensive links to other relevant web pages and
tracks funding requirements and donor contributions for complex emergencies
and natural disasters. Amongst the information accessible from Re1iefWeb are
generalized maps showing flooding in Bangladesh and of cyclones in the Bay of

Bengal. ReliefWeb's website also contains a section with "lessons learned" for
constructing a collaborative, publicly 8.CCessible, disaster management
information access point,

,

http://www.reliefweb.int.
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Should a publicly accessible website be established that is specific to flooding
or disaster management in Bangladesh, RelietWeb's "lessons learned" section

should be considered Amongst ReliefWeb's goals are the following

I To act as a main source of time critical and reliable information for
global humanitarian assistance.

2 To provide updated information on unfolding emergencies and natura! in
order to support decision making on relicf, logistics, funding and
contingency planning.

3. To encourage information sharing, coordination and standardization
among the humanitarian community's information partners both at
headquarters and the field leveL

4. To strengthen the capacity of users, especially in disaster and emergency
prone countries, to receive, share and utilize information more
effectively for humanitarian relief

5, To pioneer the use of Geographic Information Systems (GIS) and other
new technologies for humanitarian purposes

3.3 Studies related to flood disaster management in Bangladesh

Different local and international experts have conducted several investigations
and studies over the years to discover the causes and effects of flood, its
behavior and mitigation, and to suggest solutions for flood management.

3.3.1 F100d Action Plan (FAP) study, 1989-95

Following the disastrous flood in 1987 and 1988 the ministry of water
resources, along with the donor community, prepared a report titled
'National Flood Protection Program'. The Government of Bangladesh and
the UNDP set eleven guiding principles for future flood management
studies, Ultimately, an action pl!1n was undertaken by the World Bank in ~
1989, which included 26 studies covering a 5 year period of 1990 to 1995,

coordinated by the Flood Plan Coordination Organization (FPCO), FAP
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studies had a target to achieve a permanent and comprehensive solution to
the flood problem and to create an enVlfonment for sustained economic
gro1Nlh and social improvement. It also introduced a concept of
compartmentalization of controlled flooding and drainage within a protected
area The FAP studies have followed a multi-criterion analysis which has
brought costs, benefits, social and environmental impacts in a single
framework Initially, FAP was focused on flood mitigation, gradually
paying more attention to the complete hydrological cycle and developing an

integrated water resources management plan that coven the issues relevant
not only to floods but also to drainage, irrigation, navigation, environment
and socia-economics.

3.3.2 Water and Flood management strategy, 1995

A framework for development and implementation of a strategic National
Water Management Plan (NWMP) for Bangladesh prescnted by JiPeD has
been approved by GOB. It builds on the studies conducted under the FAP
and l'>'WMP, Its recommends a 5 year (1995-2000) program involving (a)
preparation of a national water management plan, (b) strengthening the
water sector orgaruzations responsible for planning, construClion, operation

and maintenance and (e) implementation of a compact portfolio of high
priority projects, The water management plan will examine the supply of
water in the context of international rivers and ground water and the demand
from irrigation, fisheries, navigation, drinking and municipal needs and

other important areas, It wlll provide an institutional framework for
developing and managing water resources,

3.4 National Water Resources Database (NWRD) of WARPO

Information has become essential for planners at all levels as complexities
related to management decisions continue to grow. The support is urgently
required by the Water Resources Management Plan for Bangladesh in meeting

the great challenge of resolving diverse problems and issues in water sector
planning. Although there have been past initiatives to establish a methodical and
consolidated system to provide data or information related to the sector, the

process has proved to be more complex than anticipated as the data are
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collected by different organizations in different formats and are difficult to
access. But for National or regional level planning and management all data

should be authentic or reliable, compatible and readily accessible.

Under the Flood Action Plan (FAP), effons were made to co-on!inate project
mapping through FAP 19 "Geographical Information system". Afterwards the

EGIS project was started to continue the work ofFAP19 and also of the FAP16
"Environmental Study". An important objective of this project was to suppon
WARPO, among others through the development of a database for water sector
planning NWRD is therefore to makeup a huge leeway between the demands
the constraints of the planners, providing data with reasonable accuracy from a
single database of a single organization, The work was started with a joint team

comprising staff of EGIS, SWMC and N\VII.1Punder the direction of WARPO
to develop NWRD

Development of Tools at NWRD

During the development of NWRD, a number of application tools were
developed to facilitate different types of activities. These application tools are
simple to use and through a single interface, a number of events can be
performed by these tools, For example, with the Statistical Tool simple
statistical parameters can be computed, analyzed results can be displayed in

graphical, chart or tabular formal and stored as well as exported in different
fonnats, The Tools also facilitate the analysis of time series data of any year or

period Other than the Statistical Tool, ArcView and SQL server based tools and
applications were developed for the front-end user for searching, exporting,
editing, viewing and representing data The Advanced Analysis Tool will help

planners to generate useful information,

Geokey is a metadata software developed by Geodan BY, Amsterdam, This
software has been used for developing a metadatabase by integrating with

NWRD

Genmc Query and Display Tools

This ArcView application is the front-end to the user querying for data

in the NWRD database. By using this tool one can display data as theme

<
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for shapefile, Grid and image and other information in the tabular
format, Tabular data can be linked to shape files by using 'Spatial Link'.
This tool can query the data layers on the basis of three hierarchical
orders as de:;lgned for the NWRD database

Advanced Query Tools

Spatial Data Conversion tool converts spatial data between different
themes already loaded into ATaView using generic query tool Available

conversion types arc'

L Point-la-Polygon
2. PolygonAo-Polygon
3, Polygon-la-Point

Point to Polygon conversion type can be used with one of the three

methods:

I Simple
2, Thiessen and
3. Interpolation

Time Series Viewer TI)(}I.~

This user-friendly tool is developed in a Visual Basic envlronment to
display, edit and export the time dependent data, which are defined a~
time series data. There are also some facilities for selecting multiple
years and type and superimpose the daa, This tool can display data as
chart for a single or multiple stations for any spec;fied lime intervals by
retrieving data from the SQL server.

Export Tools

A user-friendly generic export tool has been developed for easy
exporting of data from the NWRD. This Tool is developed to export
data in different formats in the Visual Basic environment for the
potential users, The subset of tabular data kept into the SQL Server can
be selected and exported at any location Time senes data can be
selected by the station name or identification number Desired start and
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end time of data retrieved can also be specified. As users have
opportunity to extend the functionality of the system with their own

desktop tools and analysis, a facility is provided to export data oul of tile
system into standard formats

Statistical Tools

This Tool performs simple statistical analysis on time-series data and
represents the output as graph Simple statistical analysis (i,e, Sum,
Average, Min, Max) can be done on time-series data. Data can be
sununarized yearly (dry, wet and full), monthly, decadal and daily basis

3.5 Studies related to disaster management using GIS

Some studies related to disaster management using GIS in the different

eQunlneS reviewed are described below:

3.5.1 Methodology for Flood Damage Assessment using GIS and
distributed Hydrologic Model

In this ,tudy, a flood damage assessment methodology was proposed by Dulla

and Hcrath which is a combination of flood and damage assessment models. The
methodology can be used for quick assessment of damage after a flood event for

forecasted flood events The methodology is being applied in one Japanese
catchment Some aspects of the methodology are described below

Flood Damage Assessment Methodology

The methodology discussed many aspects of flood damages. Estimation of
flood damages is a very complex process. It needs consideration of many
factors both quantitative as wel1 as qualitative, Damage can be grouped into two
major categories namely, economic damage or tangible damage and societal
damage or intangible damage. In this study only economic damage due to

floods were considered, Dimension of economic damage due to any flood 0..
disasters is governed by the factors like Land use pattern of the flood affected
area, Depth and Duration of Flooding and Spatial distribution of Flood.



In the proposed methodology, there are three dlstrnct components of the
methodology, first IS the damage assessment model, second is the flood model
and thIrd is GIS database ofspalial data.

GIS Database

GIS jS "ery much required for both damage assessment model and distributed
hydrologic modeling for pre and post processing of the large amounl of input
and output spatial data, GIS helps process the raw spatial data efficiently and
store the processed data sySlemallcally 10 input in the model. Required spalla!
data for d,fferelt componEnts of the h;'drologic model and a,adabIe input raw
data fOrmalare need<d.

The conceptual scheme of the flood damage assessment methodology described
in the sludy is sho\\TIin Figure 3.3:

,
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\
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Categories of Damages
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i Ll\J1dusc Stage-danL'lgeI Infonnation functions !

\ 1
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'" ~T /
~outpu~/

Spatia! Data
(GIS Databas~)

Simulated Flood PIaill
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Time Serie.'!Data

Figure 3.3: Conceptual scheme of tile flood damage assessment
methodology

Source: Dulla and Herath (19'99)
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3.5.2 GIS for efficient Natural Disaster Preparedness and Mitigation in
Srilanka

Use of Geographical Information System (GIS) for efficient planning
and implementation of the natural disaster risk reductions in Srilanka
was studied by Weerakoon. GIS facihtates the researchers, authorities
and rehef organizations to efficiently plan, implement and monitor the
natural disaster preparedness and mitigation activities such M

predictions, preventive actions, rehef operations, rehabilitation,

reconstruction, awareness creation and public education. Flow chart of
operations are proposed to objectively analyze the data in different

layers coupled with the specialized software programs to spatially model
the risk of different types of natural disasters and to minimize the

damage.

Disastrous floods are usually eaused by a storm or by an aecidental
release of water from a water retaining structure Physical factors

influential for floods are the rainfall intensity, conveyance of the
drainage network, land use and topography of the drainage basin Thus,

data from GIS can be extracted as input for a separate Surface Water
Model (SWM), e g HEC models, developed on the principles of

hydrology and hydraulics to estimate the flood levels under different
land use patterns and rainfall of different return periods, The output of
SWM can then bc an input to the database to compute the flood prone
regions. The flood disaster counter measures can be adopted with land
use changes Also, when the upstream catchments are experiencing a
storm the flood levels and the potentiality dangerous zones in the
dovmstream could be identified for evacuation and .relief operations.
Flow chart of the operations in GIS to estimate the areas of potential
flood risk coupled with a SWM is given in Figure 3.4'
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Figure 3.4: Flow chart of operation for the preparedness and mitigation of flood
disasters
Source: Weerakoon (1999)
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Flood Disaster in Bangladesh
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4.1 Introduction

Floods are among the most severe natural hazards in terms of human sufferings
and economic losses in Bangladesh The country experiences normal annual

flooding while the historical catastrophic floods inundaled a large ponion of the
country's total area The recent flood in 1998 has been found to be morc severe

than all previous floods (Chowdhury and Sata, 1999).

The catastrophic flood of 1998 lasted from the first week of July to the third
week of September and characterized one of the mosl severe flooding both in

terms of depth and duration in the history of Bangladesh (CARE, 1999) It
inundated more than 70% of the total land and caused severe damage to lives

and properties

4.2 T)'pes and characteristics of floods in Bangladesh

While the monsoon dominates the rainfall pattern in Bangladesh, the flooding is

a resull of a series of factors These factors include the rapid rate of runoff, the
location and effect of the confluences of the major rivers inside the country, the
extremely flat topography of the area and the influence of the tides and surges in

the Bay of Bengal.

In Bangladesh, the following types of floods are normally encountered.

a) Flash floods in the castern and northern rivers

These are characterized by a sharp rise followed by a relatively rapid
recession in a few days, causing high water flow velocities that damage
to crop and properties In the northeastern region, the main problems is
flash flooding during the pre-monsoon months which causes damage to
dry-season boro rice and also to towns and other infrastructure.



50

b) Rain flood duc to high intensity rainfalls

It appears all over the country due to high intensity rainfalL The very
high local rainfall interu;ities in the monsoon season often generate
volumes in excess oflhe local drainage capacity, causing local floods.

c) Monsoon floods fmrn the major rivers

It appears along the bank of the major rivers due to over spilling of
water generally rise slowly over a period oftime. Water spilling over the

bank, of these rivers and their tributaries causes the most extensive
flood damage, particularly when all the major rivers risc simultaneously

d) Floods due to storm surges ill the coastal area

The coastal alaa of Bangladesh consists of large estuaries, extensive
tidal flats and low-lying islands. Stann surges generated by tropical
cyclones cause v.ridespread damages to life and properly, Cyclones are

most common during the pre-monsoon and post-monsoon periods

(April-May and October-November respectively), and have not been
known to coincide with monsoon flood peaks (Rashid, 1991).

In recent years, as a resull of unplanned construction of rural roads and flood
embankments, drainage has often been impeded which has aggravated the
flooding conditions,

The normal sequence of floods starts with flash floods in the eastern hill streams
during the pre-monsoon period in the months of April and May. Heavy flooding
occurs if the peaks of the Ganges and the Brahmaputra coincide, this may
happen during August-September,

4.3 Sources and causes of floods

Bangladesh contains the flood plains of three great rivers (the Ganges, the
Brahmaputra and the Meghna), their tributaries and distributaries. The three

•
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rivers drain a total catchment area of about 1.5 million square kilometers, of
which 7% lies within Bangladesh These three great rivers of the sub-continent
join in Bangladesh before entering the Bay of BengaL At the monsoon period,
the comb~ned annual flood flow from these rivers and their tributaries passes

through the single outlet of lower Meghna into the Bay of BengaL The south-
west monsoon wind raise; the mean tide levels in the bay reducmg the slope and

discharge capacity of the lower Meghna. As such, high water levels extend over
most orthe country

In summer, the warm, moist air of the monsoon sweeps up the Bay of Bengal
from the Indian Ocean producing some of the highest recorded rainfalls in the

world over Bangladesh and the upstream catchments of the major rivers,
particularly in the Indian states ofMeghalaya and Assam as 'Wellas over north-
eastern Bangladesh,

The annual rainfall over the area varies greatly in both time and location
Seventy to eighty five percent of the annual rainfall is concentrated in the
monsoon season from May to September, Average total annual runoffs from the

Ganges, Brahmaputra and Mcghna catchments are approximately 400 mm,
1200 mm and 1500 mm respectively The Brahmaputra starts rising in March
due to snow-melt on the Himalayas which causes a first peak in Mayor early
June. It is followed by subsequent peaks up to the end of August caused by the
heavy monsoon rains over the catchment. The response to rainfall is relatively

quick, resulting in rapid increases of water level. Six to ten days will elapse
from a rain fall in the upper catchments until the corresponding peak is fell
within Bangladesh

Recent climatological research has produced models showing possible
consequences of the greenhouse effect, the gradual rise in global temperature
resulting from an increasing concentration of carbon dioxide and other gases in
the atmosphere, which decrease outward radiation from the earth. The existing
climatic models are very crude and the predictions made from them are still
highly speculative. So far as the Ganges, Brahmaputra and Meghna catchments

are concerned, the possibility exists that gradually increasing global
temperatures (variously estimated between a,soc and S.4"C by 2030) will

increase the rate of snow-melt in the Himalayas. Such changes, if they came
about, could increase monsoon season flood flow into Bangladesh, impede



52
•

drainage from the lower river reaches and increase the frequency of storm

surges in coastal areas (SWI\fC & BWDB, 2000),

Deforestation in upper catchment areas may influence the total volume of water
available for runoff, modifying the time distribution of runoff and contribute
increased sediment input to the rivers The consequences are reduced rainfall
nfiltration, evapotranspiration and increased ocposure of soils to erosion Soil

erosion rates in the Himalayas are naturally very high and landslides caused by
earthquakes and heavy rainfall are the dominant contributions, Data 011 the
effects of deforestation in the Himalayas are scarce and there is an urgent need

to investigate the ~ientto which possible changes in climate and vegetation
cover in the upper catchments have led to increased total runoff and in the
anual distribution of discharges and sediment transport in the downstream river

reaches

4.4 Floodplains

Floodplains serve as flood storage in the monsoon season and help in
contributing water to the soil and groundwater aquifer to support the eeo-system

and maintain habitats

In absence of floodwater storage and corresponding sedimentation in the

floodplain, siltation may occur in the river system itself. Another function of
floodplain is augmentation of the post"monsoon river flows through the

gradually release ofstored flood waters,

Floodplains and deltas provide grazing land for cattle and wildlife and spawning
ground for many fish species, Inundation of floodplains triggers off migration
and breeding for beel dominated fish species. There is approomately 8,500 sq

km of active floodplains which is almost 6 percent of the country as interpreted
from 1992 and 1993 Landsat image (Riverside Technology, Inc. & EGIS,
2000), Out of the total active floodplains within the riverbanks, nearly 40
percent island chars is along the Brahmaputra-Jamuna Rivers.

Non-active floodplain in the form of haors located in the NE region and in the
southern part of the NW region as well as oo.;bow lakes are the abandoned
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reaches of meandering rivers known as baars, mostly located in the SW and SC
regions_ Bangladesh has more than 16,000 sq km of wetlands (including lakes,

ponds, rivers and estuaries), which is approximately \1 percent of the country
(Riverside Technology, Inc. & EGIS, 2000)

4.5 Major flood damage caused in the bistory of Bangladesh

Historical records describe that five major floods occurred in the 191h century
(1842,1858,1871,1885 and 1892) and 16 such floods occurred in this century
(1900, 1902, 1907, 1918, 1922, 1954, 1955, 1956, 1962, 1968, 1970, 1974,
1984, 1987, 1988 and 1998). In the 19505, severe floods occurred in 1954, 1955

and 1956, when a large portion of the country was inundated. Devastating
floods were also frequent throughout the 1960s and early 1970s, engulfing an

area ranging between 35,000 and 52,000 km2 Two very exceptional years were
1987 and 1988 when more than 40% of the country was devastated by
consecutive fleods (Chowdhury & Sato, 1999), The damages and effects caused
in the major floods during the past two decades arc shown in Table 4, 1:

Table 4.1: Damages and effects caused in the major floods

Year N". or , " s,."! No. of AlT.etedHOII'''~ No. of M_',.- .ff,tud Mfectcd i Cnmplete Partial Death ~mha"""'o-
dhtrl," Up.ulll,! n"~Kmc••on~

1986 19 175 6715734 196803 279212 454 165
1987 50 347 24823376 71572 169104 2583 1272
1988 23 165 8937724 124530 270632 1100 67
1988 52 346 35732336 1030659 2265776 6506 1651
1989 27 70 1848389 3203 16096 689
1990 17 58 1383360 14101 58418 387 125
1991 07 35 2239445 33961 80994 1196 339
1991 2J 97 3410404 73449 121518 1999 186
1991 28 170 5582355 232633 370934 1199 186
1993 2J 224 11559586 234393 615336 2608 1093
1994 15 40 553467 19177 31005 10J I'
1995 40 259 16382922 344276 1087409 5882 2398
1995 22 88 5806950 79725 355386 1744 211
1995 I' 100 4007310 474707 571222 1431 267
1996 48 222 8106988 218275 598818 2968 448
1998 53 J70 31000000 980000 2460000 918 3430

Source: Chowdhury and Sato (1999)



54

4.5.1 The Nood of 1987

The serious 1987 floods resulted from very heavy rainfall in the period of July
to September over northwest Bangladesh and the area of West Bengal
immediately to the north This heavy local rainfall caused severe flooding in the
many minor rivers in the northwest region. These effects were further
aggravated by the highest flood peak ever recorded on the Ganges, an
exceptionally high flood on the Tcesla and despite a Brahmaputra flood only
slightly above average, breaches in the Brahmaputra right embankment

The effects of this severe event were reflected in particular in the senous
flooding in the Alrai, Bangali, Ghagot, Karatoya and Jamuna rivers. The
exceptionally high river levels caused a number of embankments to be
overtopped, eroded and breached and drainage regulator design capacities in
empoldered areas were greatly exceeded As a result of design drainage
capacities being totany inadequate for this very exceptionallocaJ runoff, public

cuts of embankments were necessary to relieve the internal flooding.
Widespread destruction occurred to embankments, regulators, roads, railways,

schools, houses, offices and conunercial properties and livestock perished in
massive numbers. Vast areas of crops were entirely lost and elsewhere yields
were seriously reduced,

4.5.2 The Flood of 1988

In contrast to the largely internally generated floods of 1987, the severe 1988
floods were generated by intensive rainfall that extended over North and North

East Bangladesh, India, Nepal and Bhutan, the most intense local concentrations
being in Assam, Mcghalaya, Bhutan and Arunachal Pradesh, The flood peak of
the Brahmaputra was the highest ever recorded, The flood peak of the Ganges
was also high, but most significantly the two peaks unusually coincided, with
devastating effects on the Padma downstream of the Brahmaputra/Ganges
confluencc. Very large over bank areas along the Brahmaputra, Ganges and
Padma were flooded to an unprecedented extent and Dhaka was seriously
affected for the first time,
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The floods of 1988 started with some of the rivers in the rivers in the south-
eastern hill basins crossing danger levels in early May. Subsequenlly, another
wave of flash floods occurred in June peaking around 27th, Flood levels,

however,,were lower than the flood in early July to heary rainfall in the
Meghalaya. The flood was of a very high intensity and exceeded the peak levels
of 1974 and 1987, The storm crossed over the Meghalaya, entered the Assam
valley and caused flooding in the rivers of the Brahmaputra basin with the result

that the lacsta, Dharla and Brahmaputra crossed their danger levels

Out of 34 water Jevel stations monitored, the highest recorded flood levels were

exceeded at 10 statioos The 1987 peak levels were exceeded at 22 stations The
entire flood plain of lhe Ganges, Brahmaputra and Meghna river systems or the

country, including Dhaka, Narayanganj and Tongi, was inundated. Most cities
in the flood plains were affected to varying degrees, depending on local
conditions

4.5.3 The Flood of 1998

The 1998 flood of Bangladesh has been termed as the flood ofthe century The
fury of the flood by its magnitude and duration, by its devastation and hllman

suffering is unparalleled. Starting from 8thJuly when the Brahmaputra-Jamuna
crossed the danger level for the first time The country was in the grip of flood
for about 79 days until the last river the Meghna at Bhairab Bazar dropped
below danger level On2S'o September, 1998

The mosl important factor that contributed to the flooding of 1998 was the four
flood waves in succession propagating through the Brahmaputra, each one
coming before the river level could drop down sufficiently to accommodate the
next flood. It may be noted that the flood peaks of the four flood waves were
increasing and the river at this point was for S7 days above danger level and for

another nine days very near to danger level (FFWC, 1999).
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Table 4.2: Damages caused in devastating flood of 1998

Dcscri tiori " "' ',',,',""'" , " , , 'Effects" ,

Number ofaffeetcd Districts :53 (out 0(64)
Number of affected Upazillas : 370(outof461)
Number of affected People ' 3,10,00,000
Dead people : 918

Affected Houses;
• Completely damaged : 9,80,000
• Partially damaged : 24,60,000

Numbe, of Affected Educational Inslil1l110nS - 26,935

Affected Roads:
• Completely damaged 1090 km
• Partially damaged : 5975 km

Number of affected Bridges : 2178

Affected Rural Infrastructure:
• Kulcha Roads : 22,590 km
• Pueca Roads : 6,565 Jan
• Bridges/Culverts : 2283 km

Number of affected Hat-Bazaar : 155
Number of affected Deep Tube wellfl ube well ' 3,00,000
Affected Rail Line ,500 km

Source' EGIS (1999)

4.5.4 The Flood of2000

Bangladesh experienced a very unusual late monsoon flood in the year 2000 in

the western part of the south west region. The flood was very unusual in nature
because the area in the last 50 years or so did not experience a flood of !Il.lcha
magnitude, Occasionally, the area is subjected to drainage congestion during

heavy rainfall particularly within the coastal polder areas, This year, the main
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cause of flooding was attributed to the tremendous flood inflow from West

Bengal in India

Extensive arcas of Meherpur, Chudanga, Kushtia, Jhenaidah, Jessore and
Satkhira districts wefe inundated About 2,5 million people were affected. Most
of the homesteads in the flood atTected arcas were damaged Vegetables

gardens, aman crop and fisheries were mostly damaged in the flood hit areas
Thousands of people were rendered homeless Immense loss occurred to the
forestry and plantation in the area, As one of the major national highways was
inundated by flood water, exports and imports were interrupted for several
weeks. The resulting socio-economic and environmental impacts are yet to be

ascertained

The late monsoon flood of September and October of 2000 was an unusual

extreme event. The flood was characterized by a huge volume of flood flow
from West Bengal in India. The flood occurred in three stages. In the beginning

flood spill from thc Ganges occurrcd during the period September 17-20. Flood
water spilled into Kumar-Nabaganga, Begabati-Bhadra and Kobadak system

The second spill came from the overflowing Kodla and lchamati rivers which
began on September 22. Flood spill then entered to the Kobadak and Betna
nvers in the Meherpur, Mahespur and Sarsa areas Thc third flood infiltration
from the Sonai river occurred by breaching the Polder 1 embankment in
Satkhira near Baikari. Another source of spill was at Keragachi just north of
Polder L The flood spill that occllITed was due to both natural and manmade

causes.

More than 3 million people were affected by the flood in Kushtia, Chudanga,
Meherpur, Jessore, Khulna and Satkhira districts, Among the affected upazilas,
Sharsa, Koloroa and Satkhira were the worst affected. People had to live in
temporary makeshift shelters for a long time without having proper sanitation
and water supply facilities, During the early days of flood, most of the people
had to live on supply from tlte gravel kitchen and women and children were
most vulnerable group affected by the flood, Due to stagnated water many types
of timber and fruit trees started dying causing immense loss to the forestry and
fllantation in the area. As one of the major national highways was inundated by_
flood water, export and import intellUpted for some weeks Further due to large'
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scale inundation, all the rural roads were submerged. As a result, no vehicular

traffic could move

A preliminary damage assessment was carried out in 17 Upazillas in the South
West region by EGIS based on the information extracted from satellite images
of September 30 and Oclober 14, 2000. Field information and published

newspaper articles were used to support the image processing outputs. Output
from EGIS analysis of damage is given ill Table 4,3:

Table 4.3: Estimated damage ofllood affected 17 Upazillas

Upazilla Severely Damaged Apparently Rivers, Total
Name affected Aman undamaged Beds and Upazil1a

settlements under flood Aman Shnmp area
(h' Ilecm,es) water._\ (In IIectares) Ghers (In He,tares)

In Hecwes h, Hectares
Gan ni 258 4899 16623 570 33694
Meherpur 482 11465 14917 1341 39054
S"'_
Damurhuda 710 13619 11581 1895 32422
Jiban Na ar 281 7037 8018 361 20479
Mahesh ur 640 24668 8910 1395 42761
Chau achha 284 9875 8693 671 26372
Sharsa 1072 23903 4356 2530 33479
Jhikar achha 312 8791 15970 635 30724
Kalaroa 1069 5120 8695 2258 24535
Satkhira 2713 8745 9210 8558 36970
Sadar
Tala 342 2570 14325 5040 33695
Debhata 785 1187 2300 10125 17032
Assasuni 1341 2643 10698 8390 28324
Paik achha 2103 4743 7995 17305 3870\
Kali an 146\ 5281 12667 17444 45210
Sh amna ar 3359 11972 17866 18131 73465
Ko " 2021 6845 20662 6031 61999

Source: SWMC and BWDB (2000)

'q'• ,
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5.1 Introduction

In disaster management including emergency relief operation in Bangladesh,
different government, non-government, international, private and volunteer
organizations participate. The present institutional framework of disaster
management in Bangladesh and existing emergency relief operation has been
discussed In this chapler. The existing framework does not ensure well
arrangement of emergency relief operation among the involved organizations.

The e:<15liog emergency relief operation in Bangladesh is nOI very organized
The organizations involved in disaster. response follow their respective policies
and guidelines. There is little coordination among the different organizations

who arc involved in emergency relief operation.

5.2 Existing institutional framework in disaster management

The different organizations from government, non-government, international
and volunteer organizations are involved in disaster management especially in
flood management and emergency relief operation. There are some committees
or councils who are responsible for making decisions and policies at the
national level. The different organizations with their activities and area of

interest arc described in Table 5.1.

Table 5.t: Organizations involved ill disaster management and their area
of interest

Ministry of WaitT
Resource.

-Namt iifMinUitij-' -;.;,::::,Lille ,,"""
," -" - __,:' 'i~---;ilitiiatiOns:'w_

ffWC

Macro l""el wmer resourceS planning and
maintmn water resource database,

MIcro lc:>'cl water resources planning and
implemcntation of "alcr rcsour"" development
projects and operatious and maimenance of
cxisting projects Monitoring and maintaimug:
hydrological data base

Flood forecasting. warning and diss"mination
for flood manag"menl.
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EOTS Advis. ,", WARPO '"" MaWR "' thestrategy walor resource planrling and assist
WARPO in (he ,creening (he ".ter re,our<e
project in ,he light of EI/VSIA with RS and
GIS lecha; u., and technolo •

SW~C Provide ,",taee water modeling ""ice, "- Gov<rnmen! .nd olh.r naoioll,t institute'

Mini",)' of I);,",t •• [)~llJ Provide services ,"eh as .ware".", collecting.
\1anag.rn."r & R.li.r prc>erving and djS5emhning management and

geographical i"fGrmalioll for ",a"aging disaster
""",od by fioorls. cyclon,,_ draught ""0
eortilq".ke.

Mini,try of D.I.",e SPARRSO Pmvldc the inlurma,ion "",,"1 OI'OPproductLun
the I"nd u>eAl<ldco\er ,oJ nond e"cnl in ,he
n"od plain ,,,;ng RS and (lIS tcchllology 10 the
agllculture mLm'tr) and uthe,'s, FOTeca"
quaiLtatiw lung-lerm prediction of 1100d, ba,ed

"" clin,,!ic and oceanographic dala Abo
monitor "nd,predict cyclone "nd "orm 'urge
with B.\1D.

Armcd ['orees Help tho nalion in re,cuin~ Ihe l100d vlctlm,.
tacilitatc the relief operation ,nd con'trUc!L""

" emergency infra't,'uotllres Ii" 1100d
management

'M" Re,pon,ihlc for monituring and foreoastmg of
ciLmalic ;nformalion i"clllding ,Ion" ,urge and
o)olone, Couot'1' representalive for obtaining
,VMO's information through GT~oonnection,

~OB ConJuctmg ,urvo), "" land ,Mer and
topographic information "nd maintains
benehmarb. Cono"ol "'."al ,ut"\ c» and
m,inta"l Aer;.1 Photo, and Basc maps for ,he
country.

Mini,lry of Lo<al LGELJ Re'pon,ible lor rural infrastructuTe
GMernm~nt, Rural developmenl and mainte",",. wilh local
O.,dOllmonlnnd partidpatio", [,~pl.m.ntatlo" of ,mall scale
Coopomth'", (Ie" 1000 ha.) waler re,oILree develorment
(.\lOLGRDC) ,eeloral prujeCl'.

Maintai" GIS da<aba;e on I"fra,l""!u,,e,
l"ilili~5 and Up",ilia anrib"te dacaba<e

Other institutions IWHI Carry out res.ard on l100d management and
provide .dVLSOry•• ,,;ce, to WARPO. SWMC.
olher goVL ..,NGO,

"
rel"tion

"
water

, ro,ou",e and l100d mana <"'ent
R.d CTO''; Partic'pale in .-.Iiof operation
Red Crescem
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5.3 Disaster Management Committee at the national level

At the national and local level, different organizations participate in relief and
rehabilitatfon program and decision making process,

The following CouncIls/Committees are responsible for decision making and

coordination at the national level in disaster management:

a) National Disaster Management Council (NDMe)
b) Inter-Ministerial Disaster Management Coordination Committee

(IMDMCC)
c) National DIsaster Management Advisory Committee (NDMA.C)

The activities of the different disaster management councils or committees at

the nationallevcl are described below,

5.3.1 Activities ofthe National Disaster Management Council (NDMC)

The National Disaster Management Council chaired by the prime minister is
responsible for taking decisions regar.1'i.ngdisaster management and formulating
necessary guidelines at the national level. The council takes necessary actions

for discussion and implementation of the suggestions given by the National
Disaster Management Advisory Committee and the Inter-Ministerial Disaster
Management Coordination Committee

The council approves Standing Orders on Disaster, a handbook published by the
Disaster Management Bureau, and the National Disaster Management Plan, It
ensures coordination among the civil administration, defense services and
NGOs in disaster management. The council takes initiatives 10 enact necessary
laws for disaster prevention, mitigation and response

,,,
The Inter-Ministerial Disaster Management Coordination Committee is " ,
constituted with representatives from different ministries related to disaster
management in Bangladesh. The committee implements the policies and

,

•,
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decisions given by the National Disaster Management Council. It coordinates
the actions taken by all government agencies It will also direct the activities of

Disaster Management Bureau,

The committee is responsible for major operational decisions during the
emergency period It makes decisions on allocation of relief resources through
its sub_committee, the Executive Emergency Relief Management CDmmittee,

5.3.3 Activities of National Disaster Management Advisory Committee
(NDMAC)

The National Disaster Management Advisory Committee comprises
representatives from government institutions, universities, NGOs, different
financial institutions, experienced persons in different areas elC. The committee
advises the National Disaster Management Council, the Ministry of Disaster
Management & Relief and the Disaster Management Bureau regarding

technical, management and socio-economic aspects of disaster management

including vulnerability analysis

5.4 The Role of the Ministry of Disaster Management,and Relief

The Ministry of Disaster Management and Relief is the focal point In the
different areas of disaster management. The Disaster Management Bureau
assists this Ministry in normal situations, warning and signahng period, during
disaster and after disaster period with necessary information The Ministry helps

the Kational Disaster Management Council and Inter-ministerial Disaster
Management Coordination Committee by providing necessary information for
decision making, The activities of the Ministry during disaster and rehabilitation

period are illustrated below:

During disaster period

The Ministry requests for damage assessment and ships of the Navalllnd Air
Forces. It asks the defense authority for relief and rescue operation
considering emergency situation, It also coordinates the relief and rescue

operations in association with NGOs
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The Ministry arranges the meeting of the National Disaster Management
Council and the Inter-ministerial Disaster Management Coordination
Committee. It collects detailed information regarding the damage of ttm
affected area and determines the necessary material in relief and
rehabilitation program It also collects the aid and other relief materials from
individuals and different national and internatIOnal sources,

During rehabilitation

The Ministry of Disaster Management & Relief arranges house building
grants, test relief and Food for Works Program (FWP) It continues
emergency relief and rehabilitation works until the situation of the affected
areas is normal: It also coordinates the relief and rehabilitation programs

5.5 The Role ofthe Disaster Management Bureau

The Disaster Management Bureau under the Ministry of Disaster Management
& Relief was established in 1992. Its major responsibilities include different

activities for growing people's awareness, making necessary policies and
guidelines, different prevention and mitigation activities etc. The activities of

the Bureau in different situation are described below:

Common rcsponsibility

The Disaster Management Bureau providcs necessary consultancy scrvices
regarding all thc aspects of disaster management. It communicates with
different government organizations, donor agencies, NGOs and volunteer
organizations and ensures maximum possible cooperation and assistance
among the relevant organizations regarding an the aspects of disaster

management.

Responsibilities during nonnal period

The Bureau undertakes different programs to Increase awareness for

reducing disaster risk among the people in the disaster prone areas,
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government employees and the people of different occupations. It performs
secretarial duties of the national advisory committee on disaster.

It ma1<espolicies for reducing disaster in association with the Planning
Commission and other organizations to ensure necessary steps for reducing
disaster risk. It makes necessary arrangements fOf publication and
distribution of Standing Orders on Disaster, National Disaster Management
Plan and other related manuals It makes guidelines for Disaster
Management Action Plan for different districts, Upazil1as and unions of the
Government and provides assistance in implementing them It offers
training on disaster management for different ministries, local authorities,

training organizations, government officers and employees, elected
representatives and others,

It sets up and operates an Emergency Operation Center (EOC) at the
national level with improved communication facilities and dIstributes
necessary data and information regardiug disaster to the government and
NGOs. It supplies booklets, maps and other material to those who are
involved in disastcr management

It monitors possible risks of disaster on the lives and property, preparedness
situation and obstacles in implementing the programs and projects

undertaken in disaster prevention and mitigation. It collects and prcserves
necessary information i e list, address, condition and ownership of shelters,
ki1las, embankments, platforms higher than flood level ctc

It coordinates the activities ofNGOs. It raises awareness among the people
about weather signaling, It makes arrangements to propagate different
public awareness programs on radio and television, It organizes different
meetings, seminars, workshops at the national, district, upazilla and union
levels for increasing awareness regarding disaster. It communicates with

the Ministry of Education to incorporate the subject of disaster management
in academic syllabus, It also arranges for conducting research activities in
disaster man,agement,
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Warning and signalin!l' period

The Disaster Management Bureau ensures that all involved officials,

organizations and public media receive the warning signals of an anticipated
disaster, It assists the Ministry of Disaster Management & Relief ill
undertaking programs, which are needed immediately for the people and
different organilalions of affected areas, It activates the Emergency
Operation Center (EOC) and maintains communication with other
organizatIOns to activate their action plan and control room

It publishes daily bulletins during dIsaster period for the foreign embassies
and missions of the United Nations. It also gives guidelines 10 the local

authorities in determining the requirements for relief materials and assessing
the loss and damage

During disaster period

The Bureau operates the Emergency Operation Center. It assists the
Ministry ofDisaste~ Management & Relief to form the preliminary damage
assessment teams It assists the Inter-Ministerial Disaster Management
Coordination Committee to ensure coordination among the government,
NGOs and different organizations in relief and rehabilitation.

It draws the attention of the concerned authority in monitoring the progress
of the rescue, relief and rehabilitation programs and identifying the
problems. It also assists the Ministry of Disaster Management & Relief for
providing information to the Economic Relations Division, Ministry of
Information, foreign agencies, NGOs etc.

During rehabilitation

It provides data/information to the concerned authority in making
rehabilitation programs. It ensures the inclusion of steps in reducing risks of
future disaster in rehabilitation programs.
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It analyses the steps undertaken in overall disaster management and
publishes reports on the basis of learned experiences/education. It also
brings necessary changes in future policies and training on the light of that

expenence.

5.6 The Activities of the Directorate of Relief and Rehabilitation
(DRR)

The directorate plays a vital role in relief and rehabilitation program. It slores
the necessary relief material in the disaster prone areas and ensures security and

maintenance of them. It uses the fund under the Food for Work Programme
(FWP) for construction of roads to communicate with Killas and Shelters and
tree plantation etc It performs the following additional activities along with its

normal activities,

Waming and signaling period

It sets up tne Control Room in the premises of the directorate and
communicates with the Control Room of the Ministry It suggests all the

officials to be aware of the disaster

It informs the ministry about the preparedness situation in the affected areas,
It sends the Daily Situation Report to the Ministry. It maintains thc financial
records about the amount of the relief materials and food items in the LSD

and CSD in the affected areas

During the disastu period

It sends relief material rapidly to the affected areas. It suggests the field

level officials to help the local administration in evacuation and rescue
operations It uses river transport for transportation and movement of the

relief material and rescue operation,

It informs the ministry by assessing the necessity of the relief materials, It
informs the ministry immediately for special assistance, It ensures the

keeping of correct records about uses of the allocated reliefmaterial.
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During rehabilitation

It assesses the demands for different relief materials and recommends their
allocatiOn It visits the affected areas and informs the Ministry of Disaster

Management & Relief.

It supplies the house building grants, food aid and other material as early as
possible within lIs own power Beyond its power, it recommends the
ministry for house building grants, test relief, food aid, and other materials
It implements necessary government orders regarding disasters It submits

the estimated cosl for relief and rehabilitation programs to the Government.

5.7 Activities of Flood Forecasting and Warning Center
(FFWC)

The Flood Forecasting and Warning Center (FFWC) of the Bangladesh Water
Development Board (BWDB) is responsible for monitoring floodIng of the

counlry

As a nonstructural measure, timely flood forecasting and warning are identified
as the key elements to reduce flood damages and human sufferings
significantly; they are also highly cost effective. Therefore, in \972, a full-
fledged Flood Forecasting and Warning Center was established under the
administrative control of BWDB to aid national preparedness for floods. Over

the years, the system of flood forecasting and warning has substantially

improved.

During the flooding season of 1998, FFWC prepared daily flood bulletins and
incorporated information about rainfall, risc/fall of river water, flood forecasting
for 24 and 48 hr in advance and warning messages (if any). The FFWC
attempted to provide adequate services to the local and national level decision
making process. The forecasting procedure adopted by the FFWC was based on

hydrological information, forecaster's experience and model simulation.
•

,,

r.
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The forecasting procedure in 1998 was comprised of several stages, these

include

• rcaHime rainfall and water level data collection
• meteorological forecasting and boundary estimation
• flood forecasting by numcrical"fllodeling
• flood warning dissemination by daily bulletin

When the flood situation was severe a Flood Map, upon availability, "as
incorporated to the daily bulletin This Flood Map was prepared during the
flooding season on some specific dales describing flood inundation on that day,
which kept national level policy makers informed about the extent of flooding
in the country After the flood season, a Total Flood Map was prepared that
served as an important pohey document for an integrated flood hazard
mitigation strategy. The flood forecasting and warning procedure of FFWC is

summarized in Figure 5 2.

•



69

Dam 1\1onito,.;ng by Voi"e. Satellite Image Reception
Radio, Telemetry, Fax, by NOAA-AVHRR

Telex,lotelnet

-
Data Transmission to Satellite Image
FFWe Data Base Interp,"etation

="Entry to FFWe Database • or-o-
J. "0

Quality ('ontrol: Data
g.,

Check and Ground
Observation

Model-Ioput: Rainfall (7)
dilchargc (7) nnd Water

Lc,e1 (10) data

~

,
0,

I MIKE H-FF Simuialiull
0

"=-.,
"

Rise/fall (30), Flood Status
Map and total Flood Map

Warning Message
P'"eparafion

~
"~.
0

"Daily Flood
BulletinfWarning Message

Dissemination

Figure 5.1: Flood forecasting and waming procedure of FFWC



70

5.8 Responsibilities of tbe reliefand rehabilitation offIcers
at the district and Upazilla level

District Relief and Rehabilitation Officers (DRRO) and Project Implementation,
Officers (PIO) under the supervision of Deputy Commissioners and Upazilla
Nirbahi Officers (U!'<Os) perform the following activities in the affected areas.

During normal peri(ld

They maintain relief material and equipment They ensure the formation of
Upazilla Disaster Management Commiltecs and Umon Disaster
Management Committees and arrange training for them.

During warning and signaling period

They open the Control Room in the offices of the Deputy Commissioners
and Upazilla Nirbahi Officers (UNOs) They inform the Deputy
Commissioners and Upazilla Nirbahi Officers (UNOs) about the disaster

condition of the areas.

They submit proposals to the Directorate of Relief and Rehabilitation for

increasing the allocation of relief material. Thcy propose moving relief
material from the possible affected Godowns to secured places with the
approval of the Deputy Commissioners, They help coordinate among the

volunteers and other organizations at the District and Upazilla levels.

They ensure the security of river transports involved in relief operation.
They visit the identified relief centers and submit reports to the Disaster
Management Bureau and Directorate ofRehef and Rehabilitation.

During the disaster period

They finalize the process of sending relief material at the affected area.

They help in rescue operation
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They submit the reports to the Deputy Commissioners and the Upazilla
Nirbahi Officers (UNOs) assessing primary damage to lives and property

They ~rrange the sending of relief material They supervise and monitor

relief distribution undertaken by Union authority_

During rehabilitation

fhey provide detailed information regarding damage and effects to the
Deputy' Commissioners, Directorate of Rehef and Rehabilitation and

Disaster Management Bureau

They arrange for reaching the house building grants, food aids and other

relief malerial to the affected poople within a short period They send the
reports of relief and rehabilitation programs to the Directorate of Relief and

RehabIlitation.

5.9 Responsibility of the District Disaster Management
Committee

The District Disaster Management Committee is constituted with the Deputy
Commissioner as its ChaIrman and the District Relief and Rehabilitation Officer
as its member secrelary. The committee also includes representatives from the
armed forces, NGOs and other officials. It ensures that Upazil1a Disaster
Management Committees are formed and function effectively. It also ensures
that issues related to disaster management are considered in the district level
planning and during implementation of the development projects It prepares a
Disaster Action Plan. The plan ensures that cyclone and flood warnings are
properly disseminated and shelter facilities are identified at the Upaz.illa level. It
ensures the provision of potable water supply and other services to the Upazilla

level shelters when and if necessary.

It prepares a contingency plan for ensuring proper rescue and relief operations
and communication facility with the Upazilla and national Emergency

Operation Center (EOC) of the Disaster Management Bureau It operates an
EOe to coordinate evacuation, rescue, relief and initial rehabilitation operations

throughout the district and supervise and mobilize these activities.
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II arranges surveys to assess post d'saster needs and priorities. It foHows the
guidelines provided by the Disaster Management Bureau and other national

authorities and informs the national Emergency Operation Center

It prepares the post disaster rehabilitation plans. It allocates and arranges the
delivery of available resources for rescue, relief and rehabilitation 10 the
affected UpazJ11a on the basis of assessment of needs in line with the general

guidelines provided by the D\ffi and district authority. It supervises the
distnblltion and lise of relief goods and provides information to the national

authorities and contnbuling agencies

5.10 Responsibilities of the Upazilla Disaster Management
Committee

The Upazilla Disaster Management Committee is formed with the Upazilla
Nirbahi Officer as its Chairman and the Upazlila Project Implementation
Officer as its member secretary Representatives from concerned divisions,
NGOs, the armed forces and other organizations are involved with the

committee, It ensures that Union District Management Committees are formed

and function effectively,

It prepares a Disaster Action Plan and a contingency plan for ensuring proper
rescue and relief operations and communication facility with the District and
Union level authority, The committee operates an Eoe to coordinate relief and
rehabilitation operations throughout the Upazilla,

It conducts surveys to assess post disaster needs and priorities according to the
directions provided by the Disaster Management Bureau and district authorities,

It supervises the distllbution and use of relief materiaL Some other functions
performed by the Upazilla Disaster Management Committee are similar to the

District Disaster Maflllgement Committee but at the Upazilla level,

5,11 Responsibilities of the Union Disaster Management
Committee

The Union Disaster Management Committee is formed with the Chairman of
the Union Council as its Chairman and the Secretary ofthe Union Council as its
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Member Secretary The committee includes members of the Union Councl!,
representatives from the teachers, women representatives, NGOs etc

It ensures-that local committees are formed about the necessary preparedness
measures. It prepares a Disaster Action Plan for the union 10 ensure the ability
and the readmess of the local communities, umon authoritles and local

organizations

It ensures that cyclone and flood warnings are properly dissemmated locally It
identifies shelter facilities to which people move Individual s are responsible for
organizing partICular services to those shelters It ensures provision of potable

water supply and other services to the shelter, when and if necessary 1,1
organizes periodic information campaigns and practice drills for warning
dIssemination, evacuation, rescue and initial relief operations.

It prcpares also a contingency plan like the DOMe and the UDMC for ensuring
proper rescue and relief operations and communication facility with the
Upazilla headquarters and for local actions to help the worst affccted families to

recover

It organizes initial rescue activities using locally available means, when
required and collaborates with other rescue services, when assigned. It collects
the data on the impact of disaster and forwards it to the Upazilla authorities

following the guidelines provided by the DMS and the Upazilla authority. It
also organizes the distribution and use of relief and rehabilitation assistance

5.12 Participation ofNGOs in Disaster Management

There are many Non-Government Organizations who participate in emergency
relief and rehabilitation activities. The NGOs participate in relief activities in
association with different government organizations

Different local, national and international organilations take part m disaster
management individually and collectively. Disaster Management Project of
CARE Bangladesh and its partner NGOs formed a new national network called
NIRAPAD (Network for Information, Response and Preparedness activities on

Disaster). Q
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5.13 Existing emergency relief operation by the government

When a certain region is hard hit by floods, steps are taken to activate the
"Control Room" of the Ministry of Disaster Management and Relief During
Flood, the meeling of the Inter Ministerial Disaster Management CoordinatlOll
Commlttee, chaired by the Minister of Disaster Management and Relief, is held
to fix up the ac(ivitie~ of different ministries 01' line organizations In the
meeting, decisions are made about the possible actions of all concerned

organizations.

During flood, the meeting of the },'ational Disaster Management Council,

chaired by the Prime Mmister, is also held to direct the concerned authority to
assist the affected people and strengthen relief activities During thc relief and
rehabilitation period, the mceting of the Intcr Ministerial Disaster Management
Coordination Committee and the National Disaster Management Council are
held a number of times.

The meeting of the District Disaster Management Commlttees, Upazilla

Disaster Management Committees and Umon Dlsastcr Management
Committees are also held along with the reglliar meetmg of National DIsaster

Management Council and Inter Ministerial Disaster Management Coordination
Committec. The concerned Deputy Commissioners place demand for the relief
materials to the Ministry of Disaster Management and Relief after collecting the
assessment of flood damage prepared by the concerned District Disaster
Management Committees, Upazilla Disaster Management Committees and
Union Disaster Management Committees. The relief materials are allocated
from the Ministry of Disaster Management and Relief under the directives of
the Prime Minister as per the demand of the Deputy Commissioners

The different aspects of emergency relief and rehabilitation programs are
described beloW'

5.13.1 The damage assessm~nt forms to be filled up by the concerned
authority

After a devastating flood in any region of the country, the extent of damage is
assessed by the concerned authority. In the Government set up of Bangladesh,

,.~
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the damage assessment is made through the assessment forms and certairr set
formals by the local authority. The assessment is sent to the higher authority for

emergency relief and rehabilitation programs.

Asse!sm~nt of approximate damage and emergency need

Within one hour of a disaster striking an afea or as early as possible, the
Union Disaster Management Committee is instructed to send the particular
form regarding asses~ment of approximate damage and emergency need as
a primary report 10 the lJpazilla Nirbahi Officer, District Administration
and the control room of the Ministry of Disaster Management and Relief

by telephone or any other means

Upazilla Nirbahi Officer (UNO) will send this form to the Control Room
of the Mmistry of Disaster Management and Relief through concerned

Deputy Commissioner by collecting information from the officers of
different Departments at Union Council and Upazilla level

5.13.2 Plans regarding relitr distribution in Model UnionlPonrasha\'a
Disaster Action Plan

Certain rules and regl.llations are followed by the Government in Model
\jnion/Pourashava Disaster Action Plan. In the Model Union/Pourashava
Disaster Action Plan, the following regulations are followed.

• After disaster, a list will have to be prepared for those families who will

need relief. The most distressed families i.e, families headed by
unemployed women or landless families will be enlisted. After disaster
has occurred, the limited amount of relief will be dlstributed among the
neediest families according to the priority list. ,.

<

• A place will be identified for collection and aggregating of relief
materials

• Some possible distributing place within the union will be registered for

distributing relief.

•
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• Relief materials may be collected from Upazilla Headquarters, NGOs,
well-to-do people etc Those who will coordinate the distribution of
these materials will be determined so that these could be distributed with
ju.ticc and maintaining Jaw

• The Union Disaster Management Committee reports to Upazilla Nirbahi
Officer (UNO) regarding ho\v much relief materials the union had
received from various sources and how these had been dIstributed.

5.13.3 Opening relief centres and conducting relief operation

The Disaster Management Committee, Upazilla Nirbahi Officer, or District

Administration takes steps to open shelters or relief centres to protect the
people's life and valuable property.

The Chairman of Union Council as the Chairman of Union DIsaster
Management Committee organizes and opens the relief centres in the chosen
places such as cyclone shelters, educational institutions, community centers and

other government buildings and other suitable places

The concerned member of the union council will be responsible for each centre
and at least ten local volunteers will help him in coordinating the arrangement

Good arrangement for necessary spaces, health facility, water supply and light
in the relief centres will be made. As per the requirements, Shallow tube wells
will be installed as early as possible with assistance from the Department of
Public Health Engineering for ensuring availabihty of pure drinking water.

In every center, master roll of the beneficiaries and deposit and cost statements
of the relief material will be maintained.

5.13.4 Emergency reserve of reliefmaterials

During disaster period, food and emergency building materials are reserved in
the disaster prone district headquarters with a view to supply food rapidly and
construct the shelters. The District Relief and Rehabilitation Officer maintains
these materials and ensures their use These relief materials are sent to the relief
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centre under the directives of Deputy Commissioners or District Disaster

Management Committee.

The following materials are supplied as relief materials

1 RicefFlour
2, Sugar
3, Biscuits
4 Dal
5. ChlraiGur
6. Salt
7. Edible oil

In the CSD and LSD under the distribution system of food supply, a significant
amOLlnt of wheat and rice is reserved for ensuring food supply across the
country. Chira, gUT, mur; etc are easily available and accessible to the people.
These materials need not be stored because of their availability. If required. the
District Disaster Management Committee can purchase these from the local

market. The different building materials are reserved in the district level.

5.14 Relief activities undertaken by the government during the
flood of 1998

Since the first week of July, 1998, there were indications that the water of some
rivers was rising and flood was forecast if that condition continued In this
situation, steps were taken to open the Control Room of the Ministry of Disaster
Management and Relief from lOth July 1998 to face any situation created by

flood.

During the flood, the first meeting of the Inter Ministerial Disaster Management
Coordination Committee chaired by the Minister of the Ministry of Disaster
Management and Relief was held to determine the activities of different

Ministries or organizations In the meeting, guidelines were given about the •
possible actions of all concerned organilations and overall flood situation.

On 24 July, 1998, the first meeting of the National Disaster Management
Council chaired by the Prime Minister was held. In the meeting, directives were
given to stand beside the affected people and strengthen relief activities.
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On 13 August, 1998 and I September, 1998, the second meeting of the Inter
Ministerial Disaster Management Coordination Committee and the second
meeting ofthc National Disaster Management Council were held respectively

The meetings of the District Disaster Management Commiuees, Upazilla
Dlsaster Management Committees and Union Disaster Managcmcilt
Commiuees were also held along with the regular meetings of National Disas!er

Management Council and Inter- Ministerial Disaster Management Coordination
Committee The concerned Deputy Commissioners sent their demands for
relief materials to the Ministry of Disaster Management and Relief after
collecting the assessment of flood damage by the respective Distnct, Upazilla
and Union Disaster Management Committees The relief materials were
allocated from the Ministry of Disaster Management and Relief under the
directives of the Prime Minister as per the demands of the Deputy
Commissioners



Chapter 6 I
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6.1 Introduction

Disaster management should aim for, among other things, efficient and cost-
effective ways of managing disaster response and reducing causahties and
damages caused by natural disasters. Highly sophisticated and effective disaster
management systems can be developed by utilizing GeographiC Information
System (GTS), remote sensing and other advanced technologies Many
organizations of diITerent countrie.\ like the U.S, Federal Emergency
Management Agency (FEMA), Asian Disaster Preparedness Centcr (ADPC),
Global Disaster Information Network (GDIN), U.S. Geological Survey (USGS),

USGS Center for Integration orNat,lOlIal Disaster Information (C!!','DI) etc. are
developing and using flood management tools and model; mcorporating GIS
and remote sensing technologies.

In Bangladesh, GIS based tools and models can be developed and used for flood
management strategies including estimation of emergency relief requirements.

A number of organizations like EGIS, SWMC, DWDB are using GIS at a small
scale for flood predICtIon, monitoring and flood management. Some of them
have taken initiatlves to develop an updated database like National Water

Resources Database (N\VRD) for making effective flood management policies
and strategies BWDB has set up a flood information center for providing the
flood information to the general people and relevant organizations during the
monsoon season and flooding period EGIS and SWMC are involved in
developing water sector models and flood management strategies in
collaboration with other relevant organizations. In Bangladesh, GIS based
models can play a vital role for making flood management strategles and
managing emergency relief and rehabilitation activities. In this present study, a
model has been developed for estimating emergency relief requirements for
flood victims

6.2 Intended output from the model

The model will provide different information for estimating emergency relicf
requirements efficiently A variety of information is needed regarding the
affected population, the possible relief centres, relief requirements for planning
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the distribution of relief material among the affected people. In the existing
relief and rehabilitation system, there is no objective method of estimating relief
requirements and distributing relief among the affected people It is a very
difficult Ulsk for the local people of the affected areas 10 estimate the number of
affected populatIOn who need relief materials within a very short time. In most
cases, relief operation is not conducted after assessing relief requirements based
on a model and information system Sometimes, the coordination among the

organi7.ations involved in emergency response is not ensured. In recent times,
the concept of relief has changed significantly Now relief approach ensures
hoth needs and capacity assessment and encourages thc local people in the relief
activities Assessment of relief requirements can he done with an information
system With the present mode!, different organizations involved in relief
operation will be able to estimate the relief requirements of the relief centres in

the affected areas

The organizations involved can be informed about the flood effects and relief
requirements from thc model. In Bangladesh, the concerncd Ministries,
associated Directorates!Division:;, autonomous bodies, vanou:; local

government organizations, NGO:;, pnvate, international and volunteer
organizations are involved in relief operation There are also a number of
committees and coullcils for making emergency dccisions and policies at the
national level Among them, the National Disa:;ter l\1anagement Council chaired
by the Prime Minister, the Inter-Ministerial Disaster Management Coordination
Committee and the National Disaster Management Advi:;orv Committee are

responsible for making emergency decisions, In the government sector, the
Ministry of Disaster Management and Relief, the Disaster Management Bureau,
the Directorate of Relicf and Rehabilitation, concerned Deputy Commissioners,
District Relief and Rehabilitation Officers and other officials undertake
different steps for relief and rehabilitation programs, At the local level, Union
Disaster Management Committees, Upazil1a Disaster Managemcnt Committees,
District Disaster Management Committees, Upazilla Project Implementation
Officers, different volunteer organizations and individuals also take part in
relief operation in cooperation with NGOs and various national and
international humanitarian organizatiolls The model can provide the following
information to the aforesaid organizations for estimating emergency reliO

requirements

"
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1. The probable affected area.~and inten5ily a/floods

The areas which will be affected can be identified from the model. The
different flood depth of the particular areas can be estimated, Based on the
flood depth, the intensity of floods i,e, the effects under dilTerent category of

floods such as shallow floods, medium floods, deep floods and very deep
floods can also be found out from the model

2. The phy.~icalinfrastructure of the affected areas

The location and other information of various physical infrastructure i e
roads, shelters, schools, colleges, buildings, settlements etc of the affected
areas can be found out from the model. During flood, the orgamlations can
be informed about the location and capacities of shelters, gOdO\'ffiS,

transportation routes, the locations of government bulldings and NGOs etc

J. The location of relief centres and their catchment urea,1

The location of relief centres and their catchment areas can be identified
from the model. The relief centres have been selected from the aval1able
shelters, schools, colleges, madrasas, government buildings etc considering

the different aspects,

4. Estimation of population for the catchmenillrea~. of the relief centres

The total population under different catchment areas of the relief centres can
be estimated from the model. The affected population who need emergency
relief assistance can also be estimated.

5. Assessment of reUef requirements for the relief centres

When the affected population is estimated, the relief materials required for
emergency relief operation can bc estimated from the model, The concerned
organizations will be able to conduct emergency relief operation from

estimation of relief requirements,

•
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6.3 Development of the database for the model

The database or base mformation is a very important component in the
information system for flood management especially in emergency rehef
operation Base information contains layers of information which arc static in
nature but are required for supporting the monitoring and prediction of floods,
assessing damage and plarming for relief operations. Base information has to be
updated regularly The socia-economic, infrastructure, physical, geographical
and environmental aspects of the country are changing very rapidly To obtain
accurate information for the decision making process, updated database is vcry
essentiaL For effective and efficient flood management, a strong system of base
information is a pre-requisite, which would greatly facilitate emergency

response includmg relief and rehabilitation activities

Proper base information is not a mere compilation of existing information from
elsewhere, but would need processing and analysis. In Bangladesh, WARPO
has developed an NWRD assembling data from different relevant organizations
such as EGIS, S'NMC, BWDB, LGED etc. The data arc accessible to the

concerned organizations, research institutions and other beneficiaries. During
flooding, the database may help the relevant organizations to make emergency
response including identification of proper locations for shelter and rehef
centres and suitable transportation routes for dispatching relief material to the
affected area. The base information may also help assess the flood effects and

estimate the relief requirements.

As part of the model for estimating emergency relief requirements, an adequate
and enhanced database containing different physical, economic, infrastructure
and demographic data of the flood-prone areas and other related information
should be developed and updated regularly. The database will include detailed
information about different infrastructure and natural factors like roads, rivers,
school, college, shelters, elevation and other important characteristics of the
area such as demographic statistics During flooding, some data hke flood

depth, flood extent, duration etc can be collected from relevant flood
monitoring organizations. After flood, the concerned organizations can obtain
their required information for necessary decision making in emergency relief
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operation by using the database and applying the guidelines described In the

model.

In the morlel, data and informatioll required have to be collected Ii'om different

relevant organilatlons. The necessary data required, their source, and purposes
are illustrated ill Table 6.1

Table 6.1: Data required for the model with their purposes and sources

" Required Data Data Source of Purpose
No. Format data
I DEM Grid WARPO To find out U\C~~~cclc<.i

areas and se,en 'ofOood

2 Settlement data Vector LGED '10 sho" the locallonof
solllcltlC<llSin maps and find
Gut aITcclcd sc{{lements

3 Location of Relief Vector LGED To idcn\lf) the relief centre

Centres Upazilla Base and find Oul their catchment
map & Field Jre",
Sur"."

4 PopulatlOn data BBS To find out the affected
0 !alion

S Relief requirement PACTIPRIP To estimate the amount of

standard rehef required pcr head

6 Locations of Vector WARPO& To prepare b~sc map of, Administrative LGED stud}' area

boundary up to
m~\lya kvci, Roads, Emb~llkmcnts, Rail,, fu,ers, WalCr!>odv

7 Locations of Vector WARPO& To pn:p~rc basc map of, Upazilla LGED study are~
headquarter,. Union
headquarter, Shelters, Schools, Colleges, MWrn.

7. Mosque

• Growth centers,. Godowns
w. Health centers
U Grn"
U Helipads
U GO\"Cnuncnt

offices

" NGO offices
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8 D:mgcr Level and Allributc FFWC To find 001 tile affeaed

Waler Levd of !hi: o("cetor are.!ll and 5e\~ril)" of nood

rivers data

6.4 Digitlll Elc\'ntion Model (DEM)

Digital Elevation Model (DE.'\1)consists of grid eells, The resolution of the
existing OEM for Bangladesh is 300 m x 300 m. Each grid cell contains a value

of elevation for the area it represents The elevation value represents the height
of that particular 1IlCllfrom lhe Mean Sea L.evcl (MSL). The e.xisting OEM, an
clement of National Water Resources Database, was developed by WARPO, It
is an imponant element in flood di!\llSlef rMnagemenl studies including
identifiClltion of Ihe affected Meas under different flood depths. In the presenl
model, the DEM has been ust'll 10 lind oul whether an lIrea is affected or not..
During flooding period, the Water Level (WL) of the monitoring Sllllions of

different rivers ean be collecled from Flood Forecasting and Warning Centre.
The water levels are mU$\lrcd at different water level stations, From lhe DEM
and the water level of lhe nood hit areas, the flood depths of the atTected areas
can be calculated. A hypothetical DEM of an area having ditTerent elevation is

sltown in Figure 6.1:

'D3rUr $I'OOCrepresentshlp:: dC\lllkm
Figure 6.1: DE.," eon~i~lingcelb with dilferrnt r1ev.lion values
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6.5 Flood types on the basis of flood depths

The flood in any area can be categorized based on flood depth flood depth can
be calculated from DEM and measured water level of the affected area collected
from Flood Forecasting and Warning Center. Flood Forecasting and V-laming
Center and Master Plan Organization (MJ'O) have categorized floods based on

flood depth The categories of flood arc discussed below

flood types according to th Flood Forecasting and Warning Centre (FFWC)

FFWC is the authorized organizalion to monitor water level of the different

rivers and present flood status map of the affected areas During lhe flooding
season, one of the main objectives of the FFWC is to provide the nation with a
comprehensive flood perspective in terms of depth, area and duration of
inundation This information serves as an important input and feedback for

national and local level decision-making process During flooding, they supply
the "Flood status map", which is developed using simulation and GIS software.

The Bangladesh Water Development Board has set up a number of water level

stations at selected points of different rivers all over the country to monitor the
water level during the flooding period. B'WDB has also fixed up the Danger
Levels (DL) of the rivers considering the elevation of the stations from MSL
(I\:lean Sea Level), posslble impacts of the flood to the nearby floodplain and
other aspects. The monitoring stations ofB'WDB measure the water level of the

concerned rivers during the rainy season

During Flooding, FFWC measures the water levels of the relevant rivers and
circulate the flood status in different media including radio and television, They
inform the people and relevant organizations about the position of water level
with respect to the danger level and present the flood status map The flood
status map describes the overall flooding situation in thc country FFWC
divided the flood lOto following types (Table 6,2) on the basis of flood depth

with respect to the danger level.
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Table 6.2: Flood types by FFWC considering the flood depth

SI No. Flood es Flood d,;th
I Shallow or Normal Flood 50 cm below DL
2 Moderate Flood Within 50 em above DL
3 Severe or Dee Flood More than 50 em above DL

Source FFWC (1999)

In Figure 6 2-,flood types on the basis of !lood dcpth with respect to the danger
level have been showngraphically.

SevereFlood

T WL2
Moderate Flood 50 cm

,,,,,,
, DL, ,, Normal Flood 50cm
,, ,, ,, ,, WLl,
,,,,,,,,,,,,,,,,,,,

MSL,,

Source, FF\liC (1999)
Figure 6.2: Hood Iypesof fFWC based on water levelwith respect to the danger

level

According to FFWC, when the water level is within 50 em below DL, it is
called a Shallow or Normal Flood. In this flood, the effects are not significant.
Whcn the water level exceeds the Danger Level and is within 50 cm above DL,
it is called a Moderate Flood, In this case the flood effects are higher than
before, but still not greal. When the water level is more than 50 cm above DL, it
is called a Severe or Deep Flood, In this case, the effects are very significant
and flood damages may increase tremendously,
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Flood Iypes aCCGl'dillgto the Master Plan Organization (MPO)

In the early clghtLe~, the Master Plan Organization (MPO) developed a naod
depth classification from a sOIl/agricultural reconnaissance SUI"CYmade by the
Soil Re,our<;e5 Development In;lltute (SRDl) SRDI classified the land Into

ele,en categories ba,ed on the depth of Inundation at the peak of the monSOOn
penod In an a,erage year, The lvfPO converted these cleven land type categoric;
,nto five flood phase';/land type (Table 63) ba,ed On a three day maximum
flood depth, theoretically with an exceedence retltn1 probability af 1 1Il 2 5 yeo""
(River';lde Technolog}, Inc. and EGIS, 2000) The follo"i'lg "'gme 6 J
LII11';Irates the calculation of flood depth from the water level and the c1e\'al;oll.

10
/

/' "- '-- WL

t
DC,,, ,, ,, ,, ,, ,, Earth Sunacc,,,,, Flood Depth,,,,,,

t t MSL

Figure 6.3: Calculation of nand depth "ith n'\pect 10the w"tel" ICI-d "n,1 ~"rth
surl'm,"

After ca1cuiatlllg the flood depth, the category of flood can be ascertmned In
Table 6.3, the categorie., of flood are shown

Table 6.3: Flood types based on nood depth

fJ
Flood Cate odes FIGod de.p.tl!_~~ -- ~ ~

Non Flood (FO) I a,Om < Flood Depth < 0,3 m ~
2 Shallow Flood (l'l 03 m < tlood Depth < O,9m

3 Me<hum Flood F2) O.9m < Flood De th < 18m

4 Dco Flood F3 1.8 m < Flood Depth < 27m

3 Very Dec Flood F4) 2,7 m < Flood De (h

Source; Rt"ersi<!e T"cllJloIQgy.l~c, and EGIS (2000)
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The areas like FO and Fl <:N"on-floodand Shallow Flood area) do not create any
majo, damage to people, crops and infrastructure. While areas like F2, F3, F4

(medium, deep and very deep) are the potential regions for flood devastation It
may be neled that in this system offload categorization, DL is not relevant, Tn
this study, the flood has been categorized following the above system of flood

categorization.

6.6 Assessment of emergency relief requirements

Assessment of emergency relief requirements is very important in emergency
relief operation In Bangladesh, government, NGOs, private, international and
volunteer organizations take part in emergency relief operation, Tn most cases,
assessment of relief malerials is not done following any methods and estimating
the affected population of the relief centres. At a result, reqwred relief
materials do not reach at the affected place within the shortest timc. On the
other hand, relief materials arc supplied exees:; m some places So the

a:;sessment ofreliefrcquirements is needed,

After estimating the affected population of the affected area, the amount of
relief required for distributing among the victims can be as:;essed properly. In
"Disa:;ter Management Handbook of Bangladesh" published by PACT

Bangladesh (Private Agencies Collaborating Together), the guidelines of relief
distribution have been given, According to PACT, the daily relief requirements
for an adult per:;on are given in Table 6 4:

Table 6.4: The daily relief requirements for an adult person

:-Materials, Amount' m
A main food such as cereal Rice, Wheat) 350 400
Source of Protein :;uch as Beau, Dal 50
Edible oil 20-40

Total 420-490

Source. Rahman (1993)

K,lotli1oi-le'
1225-1400

350
180-360
1755-2110

It is mentioned here that daily food provides 1880 Kilocalone energy and 50-

gram protein to an adult person Relief for per person per day is estimated 475
gm, Tnthis way, monthly food requirements per persons are estimated 14.25 kg ,
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6.7 Different phases of the modelfor estimating emergency
relief requirements

The model 'initiated in this study contains the different pha,es of estimating
emergency relief requirements 1 he phases include identification of the affected

areas, calculation of flood depths and flood types, ldentlf'cation of the affected
settlements, identification of relief centres, demarcation of the catchment areas
of the identified relief centres, estimation of the affected populatIOn of the relief
centres, assessment of relief materials etc These phases are closely interrelated
""lh each other The model will provide the expected mformation after

successful completion of the different phases.

In the different phases of the model for estimating emergency relief
requirements, the database developed earlier will be used The different phases

of the model are described below:

6.7.1 1dentifiealion oftheflood affected areOJ;

Flood affected areas can be identified using the DEM and the water level of the
nea~by monitoring stations The DEM consists of 300m X 300m grid cells
which represent the elevation of the areas The water level or flood level of the

areas during flooding period will be collected from, FFWC A hypothetical

DEM IS shown in Figure 6.4:

Figure 6.4: DEM showing different elevations

Whether or nol a particular area represented by a cell of the raster coverage is
affected may be found from the foHowing relationship:



if e,.c '"

ire,::: w

" (I)
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Where); = a binary variable indicating whether celli is affected by f100d
e, = lheelcvation ofce11 1
If the water level

When elevation of a cell is less than the forecast or observed "aler level, the

value ofl" a binary variable, will be I and the area represented by the cell \,,';11
be tlood affected. On the other hand, when the elevation of the cell is equal to
or more than the forecast or observed water level, [he value off;, will be 0 and
the area represented by the cell will not be t100d aITected. Figure 6,5 shows the
affected areas derived by the above procedure from the OEM shown in Fib'Ure

6.4.

Legend

IIAffected cell if, ~ I)
o Non affected cell (j. = 0)

Figure 6.5: Identification of the affected areas using DEM
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6. 7.2 Cnkllfation offl(l(ld drprh,{and diffuenlflood tYPe5

The flood depths of the affected areas represented by the grid cells can be
calculated,using the measured waler level lind the elevation of the areas. The
depth ofl100d in an area represented by any given cell in the grid is given by:

0, if\!" < e,
........................•.•....•....•. "..... (2)

Where d, •• the depth o(f100d in cell i
'" • the Willer level
r, ., the ele,"alionof cell I

Following the above formula, flood depth of the different cells in the
hypolheliCIII example elln be calculllll:d, The pn::>eessis iI1usl~led in Figure 6.6.

Waler Lc,'cl FJc,'.IItion

Figure 6.6: The procr~15of calculating flood depth

10100d Depth

Now the flood in the affected cells can be c.ategorizedbased on the flood depth
calculated above and Table 6.3.

Figure 6.7 illus1f11tcsthe category of flood III the affected cell of lhe
hypothetiCIII example grid.
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Legend

lli!l Non flood (FO)

~ ShalJoI\ Flood (F I)

IIMediwn Flood (1'2)

III Deep Flood (F3)

IIIVel} Deep Flood (F4)

o Non affected

Figure 6.7; The category of flood in the affected cell

6.7.3 Identificati,," of the affected ,efl!emeilis

from the tlood affected areas represented by the cells ldmtilled abo\e, the
affected sertlerrents can be identified to estimate the number of affected
population who need emergency relief matenal The settlements "tuch havc
been lI11Uldated and affected to a great extent can be identitied from the
settlements map and the tlood depth calclllated above, The senlements "ithm
the allected cells are assessed to be the allectcd settlements.

The settlement Co\'erage can be input by dlgJtiL.lngthe settlement areas [rom the
Upazilla Base Map prepared by the GIS unit of LGED. The affected settlements
can be Identified by o\'erlaymg the settlement coverage on the flood aJIected
areas co\'erage. To estimate the number of people \,ho are ,e,erel} affected and
need emergency aId, One must know which setllements are inundated to what
extent FIgure 6 8 shO\,~ the process of O\'erlaying the flood depth grid over the
selliements coverage to estimate the nwnber of affected population,
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Affected area,

Affected •• ttlements

ScUI.ment,

Figure 6.8: Identification orlhe lllT~ted seitlements

6.7.4 Redistribution ofmouzo population to the settlement pofygml,j"

The population figure for a given mauza obtained from the census reports can

be redistributed to the settlement polygons in the man7'" in proportion to their
areas, assuming uniform population density with the polygons and zero density

outside of them. Once the mauza population.. total settlement area of mauzas
and area of individual settlements are obtained, the population of the individual
seltlements under the different manzas can be found from the following
mathematical expression.
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.",,(3)

Where PJ" population of settlement} in mauza k
A" = settlement area ofmauza k ~ LA.&,
AJ• = area of settlemellt) in rnaUla k
Pk - population of mauza k, as give in census reports

6.7.5 Estimation a/population a/thl! grid cells

Once redistributioll of population of the mauzas to the settlement polygons is
done, the population of the grid cells can also be estimated It will help estimate
the affected population in different flood categories under different catchment
areas of the relief centres, Population of grid cells representing particular areas

can be estimated from the following relationship

(4)

WhereP,
A"
A,
P,

= population of cell i
= area ofscttlemenl j in cell i
= area ofsettlementj

population of selllement)

6. 7.6 IdentijicaJion of the ReiiefCentres

Identification of the relief centres is very important step for estimating
emergency relief requirements in any area. In many disaster prone countries of
the world, certain buildings such as schools or community halls are designated
as emergency shelters and relief centres by the concerned authority. Public
awareness campaigns inform the people about where to go to seek shelter and
relief in case of a disaster.

In Bangladesh, there are no such designated shelters and relief centres except

some cyclone shelters in the coastal areas. The government, NGOs and some
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olhers organizatIons hme built a nurrter of cyclone shelters In the coastal areas
of Bangladesh and reconstructed some existing schools, colleges and other
hwldmgs for using them as pOSSIbleshelters cum relief centres, AmJng the
a\'uilablec buildings and offices, rehef centres can be selected at a certain
distance conSldenng som:: physical and socio-econornic factors Rehef caures
should be ehosEIlIn such a way that the arrocled people can collect the rehef
materials from their nearest centers "Ithin a reasonable distance, Figure (,.9
sho\\s some hypothetlcal rehef centres

L~Dend
'''''''',''''''',••",""d",
~'nt"".t"",18'""d'",
I V V1~"<ta"'''''i
,,~ITh'", sou''''Y
,N !Job, """"'''Y/\/p"'-"'b"" B,,,",,,,",,",M"''''''' "~"W'Y'IS/. r",,, P.o,d[r", •. ')N',,'er Ro,d [T",,_ B)p"".
NF,,~er ,,",dIT",.e)K,"'"'
N'>c" "''''10''''1
.S "",,,'Co,'"
IIilIIIIlSettle",,"'

Figure 6.9: Identilicatlon of the ",lief ""ntres

A, there is no such designated relief centres in thc study area. some
establishments of lhe study area ha,'e been selecled arburarily as the relief
centres for shov.mg the applJcation of the model on Ihe study area, Map 6,7
shows the relJef centresselectedarbitrarily in lhe sludy area

6. 7. 7 Demurcatillg the cutc1,melft aTell,' of the identified relief centre,'

If one has the localwn of relief distribution centres in the affected area, the
catchment areas or service areas of the respective relief distributing ~lres can
be dennrcated This will help eslimate the amoWltof material to be dispatched
to each centre,
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The catchment areas of the relief centres can be determined by assigmng
proximity in ArcView GIS. Here distance is taken into consideration in
determining the catchment areas, The catchment areas of the identified relief
centres have been shown in Figure 6,10,

Legend

Figure 6.10: Catchment areas of the relief centres

6. 7.8 EMimation of affected population/or the catchment areas of the relief
cefltre.~

After identifYing the relief centres, their respective catchment areas and
estimating population oflhe grid cells, the number of affected population oflhe
respective catchment areas can be estimated.

The population oflhe catchment areas of the relief centres can be estimated as
•described below:

Estimation ofpopulation for the catchment areas of the relief centres

The total population served by the relief centres under their catchment areas can
be estimated from the modeL In earlier phases, relief centres and their
catchment areas have been identified and population of grid cells has beel
estimated, In many cases, one cell may fall under several different catchment
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areaS. In such cases, population of the cell under a catchmmt area can be
estimated in proportion to its area under that catclurr<ntarea,

Once the-area and population of the grid cells, different rellef celltres and their
catchmellt areas are obtained, the total population of the relief OO1trescan be
estimated from the follo\\ing relationshIp:

. (5)

WhereS;
A"
A,
p,

~ population of relief cenlre I. I ~ L 2, 3, 4. -----.
~ a''''' or celli under C<1tclmleularea or relier ccnlfC I
~ area of celli

population of celli

Estimation of atTecte" population under differeot categol') of Oood for the
catchment arrllS

The population affected under different categories of flood for the catchrn<nt
area of a relief centre C,Ulalso be estimated, Flood affected cells have been
categori7ed into chffer.mt categories of flood abo,e Now the affected cdls
und••. the catchment areas can be categorized into differClltflood categories to
esllmate the affected populallon of the relief Celltres under different flood
calegone>.
Once the population of the cells under different categories of flood are obtained.
the populauon under the category of flood for the catchment areas can be
estnnate<!from the follo,\;ng equation

,
Sif ~ If', xc, XII!

,=L

WhereSif ~ affectedpopulation of relief cm.treIunder different
flood categoryf

P, = population of cell i

(6)
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I, if cell i is under flood category j;

0, otherwise

Gj = fraction or total population affected when flood category is!

By following the above relationships, the affected population under different
relief centres can be estimated The estimation of affected population of the
relief centres is very important in assessing the reliefrequirements.

6. 7. 9 E~timaljon of relief mllterials required

After estimation of the affected population, the relief requirements can be

assessed with prescribed standards In assessing the relief requirements, the
relief standard used in the model is taken from "Disaster Management
Handbook of Bangladesh" published by PACT BangladcshIPRIP. The relief
requirements can be assessed considering the following standards.

Table 6.5: List of relief requirements (main food)

Rice
0,1
Edible Oil
Salt

Total

: Amoun((gm)1 ' "TotatAn16unl (Kg) (fuy, Toto! Amonn(Kg)i w~e", 'Perron IDa' ',;, ,::.fi,~;:i606'P,;rgj~):: ,,' " :',:'"'nr 1000Persnn", -, ,-,
400 400 2800
50 50 350
20 20 140
5 5 35
475 475 3225

Snuree: Rahman (1993)

6.8 Application of the model on the study area

The different phases of the model discussed above have been shown using the
study area, The twoUpazillas, namely Keshabpur and Manirampur, of Jessore
district have been selected as the study area. Some important information of the
study area is shown in Table 6.6,

Digital Elevation Model (DEM) of the study area has been collected from
WARPa. Other data required for the model were also collected from the

•

.



relevant orgUIli/lltions, In lhis stml}', water lel'el of the study area obsenied
during floodmghagbOO]considered 6 m

Table 6.6: Some infDlmation of the study area

" Information Kcshabpur U~:l1a Manirampur Upalilla
No. (1991Con,u, (1991 Con,"'), Area in S , Krn) 258,53 444.72, Population 2,00,229 3,26,093

Male lm,438 l,fifi,30fi
Female n,7~1 1,59,787

3 Densll\ ( er Sq Km) m m, No ofUnio" 9 "3 No ofMaum >40 239
0 No ofVl!lage '42 249

Suurce BBS(1992)

The existing physical feature of the srud} area is shown in Map 6.1 Mam.a ",isc
population of the stlldy area is given in Appendix-Ill. Different phases of the
model mcludmg idenliflcation of the affected ar~s, IdentJiication of the rellef
c~llrcs and their catchrrenl areas, estimallOn of affected populatllID and
assessrnenl of relief requirements have beenshownusmg the slud) area.

Map 6,2 shO\,~ the Dlgilal Elevation Model (DEM) of the study ar"'1-sho\\ing
dJ!Iermt elevations (in em). The gnd cells of DEM representing the particular
areas affected wlule water level i, 6.0 IIIhave bOO]shmvTIin Map 6,3, The
affected and non-a!Iocledareas can be identifiedfrom this map,

Map 64 represents the process of calculalmg flood depth using water level and
elevation of the area. The different categories of flood of the affecled areas
based on the flood depth have been ShO\\l1in Map 6,5,

The affected ,ell!emenls of the srud}' area have been identified by overlaymg
the settlements on the alIected areas. This is show' in Map 6.6, Probable relief
cenlres of the study area selected arbilranly have been shollm in Map 6,7, The
catchment areas of the relief centres have been ShO\\l1in Map 6.8. Map 69
snOI'~ the differml category of flood of the study area Wlder different
catchment areas.

,



EXISTING PHYSICAL FEATURES

Keshabpur and Manirampur Thana
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Map 6,1: Existing Physical Features in the Study Area
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The number of affected population of the relief centres under different category
of flood has been estimated by the equation (6) Under different category of

flood, different fractions of total population are affected depending on the
severity of flood The flood effect depends upon the flood leveL With the
increases in flood depth, the effects of flood may be increased. But in rural
areas, people build their houses on the hlgh mound. So the effects may differ in
different category of flood. There are no standards of extent of effects arc
occurred by the different category of flood The amount of effects under
different category of flood can be determined "y the field study.

For the pre~ent study, Gf is estimated considering the effects of the different
category of flood. It has been considered that 90% of the total population is
affected under very deep flood, 70% of the total population is affected under

deep flood, 50% of the total population is affected under medium flood and
10% of the total population is affected under shallow flood, The affected

population of the catchment areas of the relief centres under different category

of flood has been estimated on the basis of this criteria,

The affected population of different catchment areas of the study area have been
shown in Table 6,7,

Table 6.7: Affected population of different catchment areas of the study
area

51No. O~tL .Total Total Af10ctedpopulation undu diff.rent flood eategorJ
Cafcbmeot pOpula[lon affcc[ed Sballow Medlnm Deep Flood Very Deeparea! population Flood Flood .."', 12135 2466 26 2024 4>6 0

2 23744 1928 248 1295 385 0
3 19612 10476 234 5287 3970 985
4 14074 8'8 24 854 0 0, 15363 2081 " 1442 '"' ""6 17088 14471 0 '" 1737 12220, 10085 8797 0 0 1008 7789
8 . 18480 16632 0 0 0 16632
9 14920 9128 '45 2024 5297 1662
W 11262 9001 0 0 3970 5031

" 18510 12199 0 932 1380 9887

" 12674 11068 0 0 1182 9886
B 22047 15432 0 0 1439 13993

" 9026 8014 0 0 382 7632

" 17731 15958 0 0 0 15958

••
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10 12960 11439 " 0 '" 10653

I' 23235 20911 " 0 0 20911

" 17987 15896 0 " 102 t 14875

I' 20271 12376 165 4933 2091 5187

'" 16353 9284 " 5996 2010 1277

'I 15029 11877 " 1037 2861 7979

" 18594 16737 " 0 0 16735

" 1305l 11649 " 0 '"' 11244

" 18519 14104 0 2483 2018 9603

" 21249 11609 I"" )15(11 0 0

'" 11807 9751 1(,5 5750 3051 ns

" 16\34 13243 0 m 2419 10090

'" 17947 9043 234 4039 21187 2683

" 13054 5443 '"" 4699 '" "'" 17366 10042 % 5200 3431 1355

" 17074 9744 "0 1704 I 1l7S 6635

" 9235 5455 '" 1295 2028 1978

" 9706 4411 m 2659 1533 0

Total 526326 341543 2244 66402 49111 223783

After estimating the affected people, the relief requiretm2lts ha\"e been assessed

on [he basIS of Table 6.5, The relief requlrellHlts of the affected people of the
study area have be<:nsho"," in Table G 8.

Table 6.8: Relief requirements orthe affected people in the study area
SI No. of Affected Daily relief requirements (K~)C~l<hmenl
are•• populalinn

Rjce Do' Edible Oil Salt Tutal, 2466 9864 123,3 49.32 12,33 117135, 1928 7712 '"' 38.56 '" 9158, 1047(, 41904 5238 209.52 5238 4976 1, "n 351,2 43,9 17,56 4.39 417 05, 2081 8324 104.05 41 62 10.405 988475

" 14471 57884 723.55 289.42 72 355 6873 726, 8797 3519,2 439,9 17596 43.99 417905

" 16632 66528 831 6 33264 83.16 79002, 9121\ 3651 2 4564 18256 4564 4335.8

" 9001 3600.4 45005 18002 45005 4275.475

" 12199 4879.6 609,95 243.98 60,995 5794.525

" ]J068 4427.2 553.4 221.36 5534 5257,3

" 15432 61728 7716 308.64 77 16 73302

" 8014 3205,6 400,7 160.28 4007 3806.65

" 15958 6383,2 797,9 31916 7979 7680.05

'" 11439 4575,6 571.95 228,78 57.195 5433525

" 209ll 83644 1(14555 41822 104.555 9932,725
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" 15896 6368.4 794,6 317.92 79.48 7550.6
19 12376 4950.4 6188 247.52 61.88 5878.6
20 9284 3713.6 454.2 18568 46.42 4409.9

" 11877 4750.8 593.85 237,54 237.54 5641.575

" - 16737 0094.8 836.85 334,74 83,585 7950.075
20 11649 4659.6 582.45 232,98 55,245 5533.275

" 14104 5641.6 705.2 282,05 70,52 6699.4
20 11609 4643.6 580,45 232,18 58,045 5514275
20 9751 3900.4 487.55 195,02 48.755 4631 725
27 13243 5297,2 662,15 26486 66.215 6290,425
20 9043 3617,2 452,15 180.86 45.215 4295.425
29 5443 2177.2 272.15 10B.B6 27.215 2585.425
20 10042 4016,8 502.1 200.84 50.21 4769,95

" 9744 3897,6 4872 194.88 48.72 4628,4

32 5455 2182 272.75 109.1 27,275 2591.125

" 4411 1764.4 220.55 88,22 22,055 2095.225
Total 341543 136617.6 17071.2 6830.88 1885.875 182233.4

6.9 Considerations for identification of relief centres

In many disaster prone countries ofthe world, certain buildings such as schools
or community halls are designated as emergency shelters and relief centres by

the concerned authority Public awareness campaigns inform the people about
where to go to seek shelter and relief in case ofa disastcr

In Bangladesh, there are no such designated shelters and relief centres except
some cyclone shelters in the coastal areas. The government, NGOs and some
others organizations have built a number shelters in the coastal areas of
Bangladesh and roconstructed some existing schools, colleges and other
buildings for using them as possible shelters cum relief centers Among the
available buildings and offices, relief centres can be selected at a certain
distance considering some physical and socio-economic factors Relief centres
should be chosen in such a way that the arrected people can collect the relief
materials from their nearest centers within a reasonable distance, In the

traditional relief operation, relief centres are selected in most cases without any
selection procedure. In this case, relief centres are often selected by the

influential persons and local leaders in their place of interest, In most cases, the
relief materials are not supplied by estimating the relief requirements for the

relief centres. The buildings, offices and places may be used as possible shelters
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cum relief centres. The different aspects of the establishments for selecting the
relief centres are discussed below.

6.9.1 FOrnlal Shelters

In the coastal areas of Bangladesh, a number of multipurpose cyclone shelters
have been constructed in the last few years under the Multipurpose Cyclone
Shelter Program These shelters are used for different community development
programs including social and educational activities along with the shelter and
relief distribution purposes during cyclones and floods (BUET & BIDS, 1993).
These cyclone shelters have been constructed by the following organizations.

a) Facilities Department, Ministry of Education
b) Public Works Department (PWD)
0) Local Government Engineering Department (LOCD)
d) Bangladesh Red Crescent Society
e) Grameen Bank
. t) BRAC
g) Proshika
h~ others

But these shelters are very insufficient in number in comparison to the
requirements. These are also not well located over the country considering all

the aspects of emergency response.

6.9.2 Informal Shellers

Besides the fonnal shelters, the following types of establishments are often used
infonnal1y as shelters and relief centres during flooding:

a) Primary Schools
b) High Schools
c) Colleges
d) Upazilla headquarters
e) Union Council offices
t) NGO offices
g) Mosques
h) Madrasas
i) HatsIBaz.aars
j) Health centres
k) High embankments
I) Others

o
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6.9.3 Factors to be considered for selecting the relief centres

Among the-types of establishments available in the areas, some of them can be
selected as relief distributing centres considering certain factors, All the
buildmgs and offices where people take shelter during flooding can not be
selected as relief centres A number of the available establishments will be

selected at a certain distance for relief distribution The following factors can be
considered for selecting the relief centres at a certain distance over the areas

a) Localion orthe structures
b) Nature of the structures
c) Communication facilities with the structures
d) Transportation facilities for moving the relief material
e) Capacity orthe structures
f) Physical condition of the structures
g) Settlement pattern of the area
h) Other factors

The above factors should be considered by the concerned authority with due

importance in selecting the shelters cum relief centers in the different areas.
Relief centres will also be selected in adequate numbers at certain distance over

the areas, The distance between the centres can be determined by considering
the factors like the distance people prefer to travel for collecting relief material,

the number of relief centres to be set up ",ithin a certain area and the above
mentioned issues related to the relief centres and rei ief distribution.

When the distance between the relief centres is fixed up by the concerned
authority considering the above factors, the relief centres can be selected over

the areas following some criteria. Once a relief centre is chosen considering the
above factors, at a certain distance from it another relief centre should be chosen
from the available establishments, At a certain distance from the selected centre,
many establishments like schools, colleges, madrasa, mosque and different
government and NGO offices may exist, In this case, an establishment can be

chosen as a relief centre according to their priority to be fixed up by the

concerned authority.

,
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6,9.4 Priority for selecting relief centres

In different ~reas, many e,tablishments like formal shelters, informal shelters
including ~chools, colleges, mosque, madrasa, growth centers etc may be
located at the certain distance of a selected relief centre But anyone of them
will be selected at the certain distance. In this case, priority among the available

establishments can be fixed up considering the factors stated above.

In determimng the priority among the establishments, the factors stated above

along with their physical characteristics, their normal function" their suitability
as the relief distributing centre etc, should be considered with due importance.
By considering the different factors and issues related to the relief distribution,

the priority among the following establishments can be fixed up in the following
way:

Table 6.9: Priority among the establishmenh for use as emergency shelter

Priori
I
2
3
4
5
6
7
8
9
10

The fonnal shelters have been given the first priority 1lI selecting the relief
centres because of having some suitable characteristics. The formal shelters are
constructed at the most disaster prone areas of the country considering the
geographical, physical, socio-economic and other characteristics. These are also
located where the affected people will be able to reach traveling minimum

distance within the shortest possible time during the flooding petiod. The
communication system with the formal shelters is also satisfactory for reaching

relief materials. The other priority has also been fixed up by considering their
different characteristics and comparing these with each other.
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6.9.5 Process of selecting relief centres

The relief centres will be selected in the areas following the above factors and
priority. Once one is selected, another relief centre will be selected outside the
service area of the relief centre selected before. The process of selecting relief
centre:; will ensure the issues like the estimated number of relief centres at
certain distance, proper estimation of relief materials for the relier centres,
distribution of these malerials properly, avoid of duplication of service areas of

the relief centres, better transportation routes for reaching relief materials etc,

The selection process of the relief centres can be illustrated in the following
way:

1, At the first stage, the formal shelters like multipurpose cyclone shelters
or others according to the priority can bc considered for relief

distribution.

Once the formal shelters arc selected, then the possible service area of
the shelters can be estimated by creating buffer zone of selected shelters
with certain distance,

2 At the second step ofthe selection process, the colleges, second priority
in the priority list, available in the affected area can be selected for relief
distribution,

Once the colleges are selected over the area, then the buffer of the
colleges with certain distance can be created. Then outside of the buffer,
the elements available can be considered for selecting as a relief centre
considering the mentioned factors.

3. In this way, high schools, primary schools, mosques, madrasa, NGO
offices, growth centers etc. at a certain distant of a relief centre already

selected will be considered according to their priority and other factors.
Once an element is selected as relief centre at a certain distance i e.
outside of the buffer zone of the relief centre, other elements will be
considered for selection of the relief centres according to their priority
and other factors, .~

,'." .
In Ihis way, the relief centres can be selected considering different factors for \"
distribution of relief materials,
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Geographic Information System (GIS) can play an important role in disaster
rnanageme~tstrategies especially in emergency relief activities in the mosl
disaster prone countries like Bangladesh An information system can provide
different information regarding the disaster to the concerned authority for
making emergency decisions, Under this stLldy,a model has been developed for

estimating emergency relief requirements for flood victims. Now, different
aspects of the model have been illustrated below:

Data base development

Development of data base is very important in this model All the required data

should be updated regularly for the emergency relief operation. In this study,
data collected for the model from different sources is not fully accurate and
updated. OEM collected from WARPO is not updated. Each grid cell of OEM

represents a particular area of 300m X 300 in the real field. In this case, the
OEM can not provide accurate information of the affected areas. Mauza wise

population of2002 is not available and projected regularly In the present study,
1991 census population has been used to estimate population

The infrastructure like roads, location of different structures, location of
settlements collected from different sources is not fully correct. In these cases,
the estimated population and relief requirements made under the model will not
comply with the real information. So the data base should be developed with
updated data and information to get proper infonnation from the model.

Flood depths calculation

Flood depths calculation is very important for identifying the areas affected to
different extents. Flood depth has been calculated from the difference of the
elevation and the water level. In this case, the elevation value and water level

value should be accurate and updated for calculating flood depths properly.
Other factors related to flood disaster management in this model have not been •

considered for calculating flood depths. Q
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Category of flood

In this study, flood has been categorized into different categories on the basis of
flood depth made by MaSler Plan Organization. Bangladesh Water
Development Board also developed another classification of flood considering
the water level dala with respect to the danger level of the different rivers, There
should be proper and established system of categorization of flood for avoidlllg
different flood categories of a particular flood by different organizations.

Relief centre identification

In many disaster prone countries, there are designated buildings and community

halls as shelters cum relief centres People are informed about their destinations
during disaster But in Bangladesh, there are no such designated shelters and
relief centres for the people In the model, some structures have been selected
arbitrarily as the relief centers. Then their catchment areas have been

demarcated and affected population has been estimated for assessing relief
requirements. In this study, some considerations have been made for identifying
relief centres, During normal time, the different structures will be selected as the
shelters cum relief centres considering different aspects, During flooding, this

would help identify the shelters and relief centres for the people and estimate
relief requirements.

Relief requirement standard

In Bangladesh, many involved organizations such as government, NGOs,
international organizations and private organizations use different relief
standards There is no common standard for them to assess relief requirements,
In this model, the standard proposed by PACT Bangladesh has been used for
assessing relief requirements. There may have common relief standard for all
the involved organizations,

•,
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Further development of the model

The model can be modified and updated with the changing situations The
involved organizations will be able to modify the model to meet their needs and

requirements,

7.2 Conclusion

flood is a regular phenomenon in Bangladesh. GIS can playa vital role in
reducing the effects and losses caused by the disasters. Some models and tools
based on GIS can be developed in Bangladesh like many other disaster prone
countries. A model has been developed under the present study for estimating
emergency relief requirements and an Information System for managing
emergency relief operation over a flood hit region

The model developed in this study will provide the information about the
identification of flood affected areas, flood depth, of the particular area" flood
types of the particular area, on the basis of flood depth, identification of the
shelter, and relief centres of the affected area" demarcation of their catchment
areas, e,timation of the affected populatiou of the relief ceutres, estimation of
the relief material, of the relief centres etc,

The different organizations involved In estimating emergency relief
requirements can be benefited by the model for making emergency relief
operation. They will be able to identify the relief centres in the affected areas
and demarcate their catchment areas, Under the catchment area" how many
populations affected to what extent can also be known After finding affected
population, relief requirements can alsobe assessed.

This study is an effort towards modem and advanced disa,ter management
strategie,. In this country, advanced disaster management strategies c,pecially
emergency relief operation, are utmo,t important in national development.
Irregularities prevailed in this COlUltryin emergency relief operation can be
redUGedto a great extent by applying the developed tool, and models, In
maximumGases, the required relief does not reach in the affected area in due

•
•
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time. Again relief is supplied in excess of requirement In this case, the present
model will provide detailed information about the affected areas and relief

requirements,

The accuracy of the infonnation provided by the model will depend upon the
accuracy of the database used in this study. There is also scope to further

develop the model. Some other tools like the present model can be developed
for estimating emergency relief requirements and flood disaster management in

Bangladesh.

•
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Appendix-I

FormatiolJ,.of Different National and Local Disaster Management
Committees

1, National Disaster Management Council (NDMC)

",-.-.pC'C'm::"M"".O'",O"C,,---------------,-C"hC'""Cm::,C.---,
2, Minister, Ministry of Water Resources Member
3, Minister, Ministry of Finance Member
4. Minister, Ministry of Local Govcmmcnt, Rural Member

Development and Cooperatives
S. Minister, Ministry of Communication
6. Minister, Ministry of Health and Family Welfare
7 Minister, Ministry of Food
8, Minister, Ministry of Rome Affairs
9 Minister, Ministry of DisasterManagement & Relief
10, Minister, Ministry of Agriculture
11 Minister, Ministry of River Transport
12, Chiefof Army Staff
13. ChiefofNaval Staff
14. Chiefof Air Staff
15. Secretary of Cabinet Division
16. Principal Secretary to the PrimeMinister
17. Secretary, Ministry of Agriculture
18 Secretary, Finance Division
19 Secretary, Ministry of Health and Family Welfare
20 Secretary, Ministry of Home Affairs
21. Secretary, Ministry of Defense
22 Secretary, Local GovernmentDivision
23, Secretary, Roads and RailwayDivision
24. Secretary, Ministry of River Transport
25. Secretary, Jamuna Bridge Division
26 Secretary, Ministry ofWaler Resources
27. Secretary, Ministry of Food
28 Secretary, Ministry of Disaster Management &

Relief
29 Member (Socio-economic Infrastructure), Planning

Commission
30. P.S 0., Armed Forces Division

Soura: DMB (1997)
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2. Inter-Ministerial Disaster Management Coordination
Committee (IMDMCC)

r;l-.-"M"',"=":":,O,"M"',"O,C,O,,.,,=-,O,CD"",,:.:,,C,:,"M"',:":,:g:,:m:,:":,C&"R",O,:,,O'~--:-'C'h:,:':,m=,:"'----'
2 Secretary of Cabinet D,vision Viee Chairman
3 Principal Secretary to the PrimeMinister, Member

Prime Mwisters Offiee
4 Member(Programming), Planning Commission
5. Secretary, Ministry for Foreign Affairs
6. Secretary, Ministry of Agriculture
7. Secretary, Ministry of Defense
8. Secretary, Ministry ofWater Resources
9, Secretary, Education Ministry
10 Secretary, Ministry ofTnformation
1L Secretary, Ministf}'of Housing & Public Works
12. Secretary, Ministry ofPowcr, Fucl and Mineral Resources
13. Secretary, Ministry of Civil Aviation & Tourism
14. Secretary, Ministry ofFishenes and Livestock
15, Secretary, Ministry of Post and Telecommunication
16, Secretary, Ministry of Environment and Forest
17 Secretary, Ministry of Disaster Management & Relief
18, Secretary, Finance Division, Ministry of Finance
19. Secretary, Local GovernmentDivision
20. Secretary, Ministry of Home Affairs
21, Secretary, Roads andRailway Division
22 Secretary, Jamuna BridgeDivision
23 Secretary, Ministry of River Transport
24, Secretary, Mwistry of Food
25 Secretary, Mini,try of Health and Family Welfare
26 Principal Staff Officer, Armed Forces Division
27. Director General, NGO Affairs Bureau
28. Director General, Disaster Management Bureau
29. Director General, Directorate of Relief & Rehabilitation
30 Secretary General, Ban 'ladesh Red Crescent Societ"

SOUr(t, OMB (1997)
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3. National Disaster Management Advisory Committee (NOMAC)

r;C'h","i='m=':p:------A"'p'EC,=p"':rt:-:,=,p=,=,=i,=p",=,Od'i=p"'h:"Onci,:.:"=':"M"',:p=.g=,=m=,,:::,
programs nominated by the Prime Minister

Member

Member Secretary

Source; O;\ffi (1997)

Elected Member ofParliamem (MP) from disaster prone
areas
Representatives from Government Institutions
Representatives from Universities
Representatives from NGOs
Representatives from Helping Organizations
E:<perienced persons from other organizations in the areas of
Water Resources, Meteorology, Earthquake engineering,
Physical Infrastructure planning, Social Anthropology,
Education, Disaster management etc.
Chainnan, Red Crescent Society
President, Federation of Bangladesh Chamber of Commerce
& Industry
President, Institute of Engineers, Bangladesh
Chairman, Insurance Company Association
Krishi Bank & Grameen Bank
Director General, Directorate of Relief & Rehabilitation

Director General, Disaster Management Bureau

Member
Member
Member Secreta

4. Union Disaster Management Committee

r.1.--,C'h","i='m=':p='='"'"h"'"U;;::p"i,"p'"'C",=p:p:,=i1:-------'-'C'h=,=i='m=':p:-----,
2, Members of the Union Council Member
3, Representative from the teachers Member
4 Government Employees or Union Council Member
5. Women Representatives Member
6, Representatives from Cyclone Preparedness Member

Program (CPP)
7. Representatives from Red Crescent Society
8. Representatives from NGOs
9. Secreta o(the UnionCouncil

Source: DMB (1997)
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5. Upazilla Disaster Management Committee

Member

Member
Member

Member
Member
Member Secretary

r.l.-~UCpC,Czi"lIC,"N"iC,b",:;b"i'O"'ffi",C,C"O(;;U"N;;;;O")--------,-C"'b:':i':m:'"':---
2 Chairrn~n-ofthe Union Councils Member
3 Officers of the concerned Divisions in the Upazilla Member

level
4. Women Representatives
5. Representatives from Upazl1la Central Cooperative

Association (UCCA)
6. Representatives from Cyclone Preparedness

Program(CPP)
7, Representatives from Red Crescent Society
8 Representatives from NGOs
9. Unazilla Proiect Imolementation Offiur (PIOl

Source: DMB (1997)

6. District Disaster Management Committee

Member

Member

Member
Member
Member

Member
Member Secretary

'l.-'D",CpC,""y'C"'=m=m"i=,,=i:,:,:,,:------------,--,C"bi::,:i,:mO'=':----,
2. Officers of the concerned Divisions in the District Member

level
3. DistrictExecutiveOfficers
4 Women Representatives
5, District level Representatives from Red Crescent

Society
6. Representatives from Cyclone Preparedness

Program(CPP)
7. Representatives from NGOs
8. District Reliefand Rehabilitation Officer

(DRRO)
9. Remesentatives from Armed Forces

Source: DMB (1997)
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Appendix-II

Damag~ Assessment forms to be filled up by the concerned
authority

1. Assessment of Approximate Damage and Emergency Need

Within one hour of a disaster striking an area or as early as possible, the Union
Disaster Management Commincc is instructed to send the particular form

regarding assessment of approximate damage and emergency need as a primary
report to the Upazilla Nirbahi Officer, District Administration and the control room
of the Ministry of Disaster Management and Relief by telephone or any other

means.

s.o.s. Form
Approximate Damage and Emergency Need

Name ofUpazilla._

I. Affected Union(No )
2, Affected People (Approx, No.)
3, Damaged house (Approx, No.)
4 Death (Approx.No)
S. SearchandRescue
6, PrimaryTreatment
7, Potable Water
8, Made Food
9. Cloths
10, Emer<>encv Shelter

Source- DMB (1997)

NecessaryfNot Necessary
NecessaryfNot Necessary
NecessaryfNotNecessary
NecessarylNot Necessary
NecessarylNot Necessary
Necessa~fNot Necessarv

•
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2. Damage Assessment Form

Upazilla Nirbahi Officer (ChiefExe<:utive Officer of Upazi1la) will send this form
to the ControL Room of the Ministry of Disaster Management and Relief through
concerned Deputy Commissioner by collecting information ITom the different

sectors at Union Council and Upazilla level.

Damage Assessment Form

"'!f,,,,d M,"'ed Ccrn,lol,ly P••.•"ll)

'" N,_ ofoff,,,," 1<o,ohrr"l<d
Up""iit, Co;oo

(Sq, Pc"pl, D",h ["jowl
"""H)'

Mf,,1<d Mr,ct<d
(:<0,)

KM) Ii""" "_., , , • , , , • •- '- -, ". ." •••

Source: DMB (1997)
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Mauza wise population of the Study Area
,

1. Keshabpur Upazilla
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,41, 33 : ::-09 ., , "", Bi ,anmidakiti Union': ' ' ' '27649
4\ 38 09 035 Aol anti 1176
4\ 38 09 049 Bo , 1102
4\ 38 09 \26 Bausala 2803
41 38 09 \47 8habani " 245
41 38 09 \68 Bhandarkhola ]488
41 38 09 \89 Bid anandakati 70S
41 38 09 231 Burihali 2949
41 38 09 336 Fateh " 865
41 38 09 399 Haria ho 1453
41 38 09 413 Hasan 9' \427
41 38 09 420 Hizaldan , 569
41 J8 09 455 Kabil " 736
4\ 38 09 476 Kakilakhali 894
4\ 38 09 490 Kaliarai 960
4\ 38 09 560 Kho dahl 599
4\ 38 09 609 Lol 9C 281
4\ 38 09 651 Mahadeb " 816
4\ 38 09 665 Momin " 1764
41 38 09 742 Nehal " 892
41 38 09 777 Parchakra 2503
41 38 09 826 Ra'akati 440
41 38 09 86\ Saksekan " 122
41 38 09 987 To hari 1417
41 38 09 994 Titabazit ur 446
4\ 38 19 Gaur bona Union 16700
4\ 38 19 007 A arhati 1089
4\ 38 19 175 Bharat Bhaina 2338
4\ 3' 19 182 Bherchi 2378
4\ 38 19 224 Burali 1362
4\ 38 \9 287 Daskahania 945
4\ 38 \9 350 Gaud hona 2909
41 38 \9 518 Kashim " 1211
41 38 \9 868 8mo .- ~hho 3394
41 38 \9 910 Sarutia near Bherchi 1074
4\ 38 28 Keshab urUnion 32540
4\ J8 28 0\4 Al\, 0\ 7022
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" '" 28 063 BajilpllC 91')
41 38 '" 070 Baliadan , 2151
41 38 28 154 Bhagati Narendra " 3445
41 ,,- 28 210 Brahmakau 1212

I 41 38 28 238 Byasdanga 973
I 41 38 28 m Durmll1la 2114
I 41 38 28 385 Habas 01 862
I 41 38 28 539 Keshabpur 1358
i " 38 28 m Khat1akhall 683
I 41 38 '" 830 Mad akul 2793
171 " '" 637 I Maguradan a 1155,
" 38 28 I 728 I Mulgram 4145,

I " 38 28 812 Rarn:handmpur 1140
I " 38 28 833 I Sabdia IOJ]
41 38 '" 8')6 I Sarfabad 483
41 38 28 ')&0 Su"a ur I 1052

" 38 38 I Ma'id ur"llnion 19999
41 38 38 028 1 Alenda 80.
41 38 " 042 I Ba\'csa 2895

" " '" 056 I Sa daha 1308
41 " " 3m Deuli 1577
41 38 38 42' H1zaltala 620

" 38 38 595 Kusaldia 701
41 38 " fi02 Lakshminathkati 1078
41 '" 38 658 Ma',duur 2189

I 41 38 38 714 MnLaur 973,

" 38 38 784 Pmra para "",
1 41 38 38 m Prula " 203~
I 41 38 38 938 Slkarpur 1873
41 38 38 945 Sreefala 1754

" 38 38 959 Sreem " 1587

" 38 47 Man alkot UniGn 18221
41 " 47 0')1 Bam mhra '14

I 41 38 47 112 Barmga 1976
1 " 38 47 119 Baslffidia 1317

" '" 47 259 Chhola a!h,a 1674
I 41 38 47 m Chuadan a 1402
I 41 38 47 m Cha ha 423

" 38 47 532 Kefu~" 613
41 38 47 546 Khandar a " 1968
41 38 47 644 Ma u:rkhali 1414
41 38 47 679 Man alkOl 3235
41 38 47 '" Pancharai 1220
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41 38 47 763 Panch ota 1320
41 38 47 819 Ramkrishna ur 845
41 38 57 Pan'ia Union 19433
41 38 57 140 Belkati 1930
41 38 57 217 Brahmandan a 1226
41 38 57 315 Don a hata 237
41 38 57 343 Garbhan a 1776
41 J& 57 392 H,d 755
41 38 57 434 Imamna ar 420
41 38 57 616 Lepakati 496
41 38 57 623 Madardan a 2068

41 3' 57 672 Mandardan a 854
41 38 57 686 Manoharna ar 4193
41 38 57 749 Panch Bankabarsi 826
41 38 57 770 Pan"ja 1581
41 38 57 805 Ra"na Bankabarsi 1628
41 38 57 840 Sa ar Dattakati 1241
41 38 57 917 Sataiskati 202
41 38 66 Sa ardari Union 25555
41 38 66 077 Ballshbaria 1511
41 38 66 098 Barihati 1798
41 38 66 203 Bishnu ur 1246
41 38 66 266 Chin ra 3428
41 38 66 308 Dharma ur 1514
41 38 66 329 Fateh ur 619
41 38 66 371 Gobinda ur 967
41 38 66 378 Go sona 2018
41 38 66 448 Jhikra 1023
41 38 66 525 Kasta 1870
41 38 66 581 Kumar ur 1439
41 38 66 700 Mehe 9C 2045
41 38 66 721 Mriza ur 1083
41 38 66 798 R.a huram ur 499
41 38 66 847 Sa ardari 2761
41 38 66 931 Sekh ura 1317
41 38 66 952 Sree C 417
41 38 76 SufaJakati Union 14432
41 38 76 021 An" 2869
41 38 76 280 Dahari 576
41 38 76 364 Giridharna 4C 408
41 38 76 406 Haria 0 769
41 38 76 462 Kaemkhola 394
41 38 76 469 Kakbandhal 854
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41 38 76 483 Kala achhi 727
41 38 76 497 Kalicharan "' 1129
41 38 76 504 Kanaidan , 882
41 38 76 567 Kismat Santala 292
41 38 76 588 Krishnana "' 495
41 38 76 693 M, "" "' 181
41 38 76 735 Narayall ", 2439
41 38 76 875 Santala 525
41 38 76 903 Sarutia 1417
41 38 76 973 Sufalakati 475
,41 n'38 85 Trimohin'j Union 25700'.

"41 38 85 105 Barandali 3545
41 38 85 133 ' Be ,m "' 1575
41 38 85 161 Bhaluk h", 2606
41 38 85 245 Chalita Haria 625
41 38 85 252 Chandra 3002
41 38 85 294 Dattana " 263
41 38 85 441 ,,, "' 2203
41 38 85 511 Kariakhali 1009
41 38 85 574 Kuma 01 1938
41 38 85 707 Mrizana " 3167
41 38 85 854 Saha "' 722
41 38 85 882 Sara "' 413
41 38 85 889 Saraskati 334
41 38 85 924 Satbari 4044
41 38 85 966 Srecram ", 254

2. Manirampur Upazilla

',:GeQeode: ' " '!'h' , 'j-.:;une'ouLi~~s':' :Popula'fion;: ::..iA'U ' , '
,

u. tl( ',;' ; !TN ' , ' ,

41 61 05 Bhe ati Union 10134
41 61 05 129 Bho' ati 1379

" 61 05 174 Chalkidan a 1608
41 61 05 219 Deluabati 373
41 61 05 243 Donar 1225
41 61 05 361 Herer ati 1121
41 61 05 434 Jam'ami 1248
41 61 05 487 Kanda "' 636
41 61 05 698 Molladan a 710
41 61 05 795 Pathalia 480
41 61 05 990 Tuni hara 1354
41 61 11 Challlahati Union 21984

••
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416111 032 At hara 1704
41 61 11 044 Ba"e Chaluahati 900
41 61 11 178 Chaluahati 2775
41 61 11 300 Gaur; "' 1579
41 61 11 308 Ghiba 461
41 61 11 3J3 Go ikanta "' 998
41 61 11 377 Haris "' 590
41 61 11 385 Ha at "' 1225
41 61 11 414 Ichani 381
41 61 11 605 Lakshman "' 990
41 61 11 686 Moharak "' 2924
41 61 11 771 Panichhatra 344
41 61 11 836 Ramna(h "' \171
41 61 11 844 Rasul "' 1257
41 61 11 848 Ratandia 1547
41 61 11 852 Ratneshwa "' 1334
41 61 11 901 Sin her Kha'ura 621
41 61 11 986 Tri ura ur 1183
41 61 16 Dhakuria Union 21039
41 61 16 064 Balian "' 491
41 61 16 101 Boc '" 992
41 61 16 113 Bhaban; "' 383
41 61 16 162 Brahmandan , 1226
41 61 16 166 Brahman "' 855
41 61 16 182 Cham akona 1163
41 61 16 223 Dhakuria 2239
41 61 16 280 Gabkhali 1910
41 61 16 442 39 "' 5028
41 61 16 499 Karerail 315
41 61 16 613 Laukunda 975
41 61 16 812 ProIa kati 1666
41 61 16 925 Subalkati 1324
41 61 16 962 Tarua Para 707
41 61 16 970 Telikur 219
41 61 16 994 Utt '" 1546
41 61 22 Durbadan a Union 19500
41 61 22 028 Ashana " 491
41 61 22 052 Ba'it "' 778
41 61 22 077 Bantbila 1519
41 61 22 097 Bara Gharia 1096
41 61 22 158 HI rakona 912
41 61 22 211 Dattakona 1518
41 61 22 251 Durbadan , 2835
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41 61 22 373 Harina 1175

" 61- 22 m Kallam 1188
I 41 " 22 482 Kaminidan a 595
41 61 22 526 I Khatlladanga 164Q

" 61 n 564 I Konakola 0>2
" 01 n 592 KlIsarikona 369
41 01 n 596 Kuskhali 581
" 61 n 726 Narikelbaria 410

I 41 " n 775 Parala 1319
41 " 22 950 Shvanma ~ 2112
41 " 27 I H:uidllskati Union 20725

" 61 " 040 I Bahadu m 2513

" " 27 134 Bhomardaha 801
41 " 27 138 Bhwbena 430

I 41 " 27 104 Chandua 874
I " 61 " m Dlgan , 426
I 41 61 " M Haridaskati 2144, 41 61 " 289 Han-ail 725
41 61 " 40G I H9 ladan " 24<)3

41 " 27 '" Ka-ir ann 309

" 61 27 51> Katakhali 1232
I " " " 548 Koramara 258
I " 61 " 576 Kllchlia I 121
I " 61 " 588 Kun111Tsinga(kumar Smla) 460
" 61 " 022 I Madhu "' 526
41 61 " 718 N,I 90' In
41 61 " 731 Nebu n(i 1101

" 01 27 759 Panchbaria 1443
1 " '" 27 70; Panch kana 2228
I " 61 27 m Samaskati g03
1 " " 27 921 S, "' 648

" " 22 Hanham" ar Union 19616
I " " 33 093 Barachetla 9"
41 " 33 156 I Binodkati 242

" " " 247 I Dumurkhali 1649

" " " 263 Enav m 1980

" " " 320 Goalbari 688
1 " " 33 337 Go mahal Madan m 164

" 61 " 260 Harihama ar 1461

" " " 467 Kaetnkola 892
" 61 " 540 I Khatura 1226

" 61 32 560 Kola "4

" 61 " 625 Madan Uf 1992
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41 61 B 029 Madhu "' m
41 61 B 637 1 Mahadebpur 691
41 01 B 645 1 Mahala aa " 458
41 OJ 33 694 Moktarpur 1695
41 " 33 767 ,~~,<0 1244

1 41 01 33 6'" Ro ~ "' 800
1 41 01 B 865 SmlJ 043, 41 OJ 33 'J5X To "' 1064
41 61 B 974 TeJllu!ia 4')0
4l 61 39 319m a Union 21315
4l 61 29 186 CbandiJ!ur 2124
4l 61 39 239 Dodaria 516
41 61 " 357 I Hanuar 5552
41 61 39 440 I Jhanpa 6880
41 61 " 454 1 Job 713
41 " 1 39 479 1 Kamal 0' G31
41 61 39 523 1 Khalia 1204
41 OJ " 057 Mall1kpur 978
41 OJ 39 670 Manahar "' 1341

1 41 OJ 39 807 Sh.olakhada 1186
1 41 " 44 Kashinma or Union 12082
1 41 61 44 020 Arazi Gave<: "' 139
I 41 61 44 304 GaYe> "' m
I 41 61 44 '74 Goal Para 517
I 41 61 44 410 Hmnatala 606
41 Gl 44 "" 1 '3 2612
41 Gl 44 503 Kashimna ar 1778
41 OJ 44 548 Khojallpur 602
41 " 44 5" I Kul; asha 504
41 61 44 6", I Mathurapur 1146
41 " 44 710 I Nadra 1288
41 61 44 735 I Nebuoati 648
41 61 " 629 1 Rahmat "' 16
41 OJ 44 905 1 Sirili 421
41 61 44 709 1 Sirili Madanpur 949
41 61 44 03" 1 Sundra 443
4l " " 1- ur Union 20392
41 OJ '" 06{) 1 Baliadan a 1699
41 " 50 121 Bharal "' 3525
41 61 50 316 ~Udaha 598
41 61 50 m Go al ur 2119
41 61 50 527 Khan \If 7035
41 OJ 50 G31 Machaa 3894 ,
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41 61 50 ~04 Phedai ur 783
41 6\ 50 ')78 Tentuha 739
41 61 - 55 Kbeda Pam Union 21930
4\ 61 55 105 Basanlapur 400
41 61 55 190 Chand ur 794
41 6\ 55 235 Di Ilr er 1544
41 61 55 284 Galdaha 21i05
41 6\ 55 296 Ganb ur 353
41 61 55 40Z I Hclanchi ]')%

\ 41 61 55 422 I lata! ur 777

"

41 61 55 450 Jogipol 457
41 6\ 55 462 Kadambaria 1020
41 6\ 55 511 Kashi ur 3876
41 61 55 532 I Kharinchi 1712

I 41 61 55 544 I KheclaPara 2855
41 61 55 572 Knslmabati 1094
41 61 55 653 MnJhla1i 754
41 61 55 661 Mamudkati Ill]
41 61 55 816 Ra unath ill SRO
41 61 61 KulliaUnion 15415
41 61 61 008 Ali ur 927
41 61 61 016 Amahuta 969
41 61 61 024 Arsin ari 352
41 61 61 048 Baiekultia 346

I 4\ 6\ 61 203 Dahakula 1009
41 6\ 61 207 DangaMahishdis 1458
41 iii (,1 271i Gabardan a 325
41 61 (,1 381 Halgacltha 804

I 41 61 61 584 I Kullla 1223
41 (,1 61 601 Lakhsldanga n4
41 61 (,1 649 Mahishdia 581
41 61 iii 747 Padmanath ur 812
41 iiI 6! 783 Parial! 1573
41 61 61 808 Porada" a 2038
41 1i1 61 889 Salgatl 686

I 41 iii 61 930 Su-al ur 1528
41 61 67 Manira ur Uuion 26141
41 61 67 051i Bakas 01 1934
41 61 67 142 Bi- r ill 3160
41 61 67 215 I Debidas ur 1455
41 61 67 255 Dur a ur 3173
41 61 67 272 Faylabad 654
41 61 67 288 Gall ra 850
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41 61 .67 34S Hakoba l712
41 6[ 67 426 Jal"hara 3004

" 61 67 458 Juran "' 1260
41 61 67 641 Mahadeb "' 1659
4[ 61 67 666 Maniram "' 1468
41 61 67 690 Mohan " 1445

" 61 67 791 Patan 443

" 61 67 913 Sola ur 457
41 61 67 917 Sonadan , 275
41 61 67 942 Swaru daha 388

" 61 67 954 Taber ur 1539
41 61 67 982 Thatkamal "' \265
41 61 72 Manohar ur Union 10262
41 61 72 117 Bhabani "' 646
41 6[ 72 495 K, alia 2529
41 61 72 519 Khakundi 1569
41 61 72 674 Manohar "' 5075

" 61 72 828 Ra'j "' 443
41 61 78 Maswimn ar Union 24237

" 61 78 125 Sharat "' 477
41 61 78 170 Chakla 4336

" 61 78 341 Hakim "' 997
41 61 78 393 Hazrakati 2931
41 61 78 491 Kanthaltala 855
41 61 78 552 Kismat Chakla 864

" 61 78 609 Lakshmikanta "' 499
41 61 78 67S Maswimna "' 2690

" 61 78 743 Neal; 2383
41 61 78 787 Parkha"ura 6008
41 61 78 840 R,m "' 1577
41 61 78 877 Samscrba h 620
41 61 83 Nehal ur Union 11089
41 61 83 069 Balidaha 3013
41 61 83 739 Nehal "' 4295
41 61 83 755 Panchakari 3781
41 61 89 Rohita Union 23109
41 61 89 036 B, hdob 1223
41 61 89 109 Basudeb "' 1948
41 61 89 268 Erenda 1997
41 61 89 292 Goo lia 1338
41 61 89 430 Jalkar Rohita 1061
41 61 89 507 Kashim "' 1138
41 61 89 556 Kodla Para 2089

•
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41 61 89 706 Mum ~hh. 1268

41 01 89 722 NaoaPara 641
41 61 89 751 Pa1a,Ju 1665

41 61 69 800 Pat; 973
41 61 89 824 I Ra'bari 1030

41 61 89 "% Rohlla Basudeb "' 2134

41 61 89 881 Sharanpur 1050

41 61 89 <85 Sharashl.:ati 1713

I 41 61 " 893 Selamat "' 1841

41 61 94 ISh amkur UniGIl 27123

" 61 94 004 Agarhall 12M)

41 61 04 012 Aminpur 214~

" 61 " 073 Bangali "' 1174

41 61 " I" Chinadula 1036

41 61 94 227 I Ohali ,0 685

" 61 94 25') I OUf!;a ur 357

41 01 94 312 Ghu~hurail 1431

I 41 61 94 ;49 Halsa 580

41 61 04 353 I Hasadan 2192

41 61 " 438 Jamia 1300

" 61 " 617 Latif; 3578

I 41 61 " 702 M9 00"' 2649

I 41 61 '>4 714 N, arghop '74
I 41 61 94 no I Parma 1229

41 61 94 832 lC<~4 • 1076

41 61 94 869 Said Mamud "' 397
I 41 61 94 "4 SW1dal 9. 041
41 61 " 946 Sh,am\.:ur 4512

41 6l " %6 1 T "" W

Suurce: BBS (1992)
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