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Executive summary 
 

Bangladesh is one of the most vulnerable countries in the world due to hydro-geological and socio-

economic factors such as geographical location, topography, extreme climate variability, high 

population density, poverty incidence and heavy dependency of agriculture on climate. Under the 

National Resilience Programme (NRP) of the Government of Bangladesh with the technical 

assistance of United Nations Development Programme (UNDP), UN Women and United Nations, 

the Institute of Water and Flood Management (IWFM) BUET has been assigned to develop a 

sustainable strategy for community-driven Flood Preparedness Programme (FPP) through 

inclusive, gender-responsive disaster management. Focusing to build a Flood Resilient 

Community through enhancing flood early warning and preparedness, improved coping and 

response mechanisms in line with the changing trends of the flood incidents, in Jamalpur and 

Kurigram district, a Dynamic Flood Risk Model (DFRM) has been developed.  

This community-based warning system (DFRM) aims to improve the national level early warning 

disseminated by FFWC and generate local flood event data (inundation area, depth, velocity, 

duration and risk). The model combines the flood information generated by two-dimensional 

numerical simulation, from the closed scenario of the current situation and gives inundation, 

hazard and risk information to the local community. An institutional framework was also presented 

including the local volunteers' activity for the flooding of the year 2021. The unit consisted of 

several volunteer groups supposed to work into 3 sub-units such as Preparedness & Warning 

Group, Shelter & Rescue Group, Relief & Rehabilitation Group.  Each group was formed by three 

volunteer’s one male, one female and one group leader (male/female). The number of volunteers 

should be sufficient to cover 2 sq. km, providing service to 2-3 thousand people. For the initial 

piloting four unions have been selected with the discussion among NRP-DDM, Care-Bangladesh 

and IWFM- Holokhana, Ramna, Astamir Char and Chikajani. With the increase of water level, the 

DFRM showed the warning number from 1 to 5. The local volunteers were suggested to display 

the yellow and red flags according to the warning numbers. The instructions to the local 

communities were also suggested according to the warning number. It was hoped that the 

information generated by this system will facilitate the administrators and planners to identify 

areas vulnerable to flood hazards and will enhance their capability to respond and recover. At the 

same time, the model generated flood hazard, risk maps and the warning will support the 

communities to respond adequately in saving their life and livelihoods.  
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1 Introduction 
Bangladesh is one of the most vulnerable countries in the world due to hydro-geological and socio-

economic factors such as geographical location, topography, extreme climate variability, high 

population density, poverty and heavy dependency of agriculture on climate. The damage caused 

by a flood is relatively high as one-fifth to one-third of the country is annually flooded by 

overflowing rivers during the monsoon. Extreme rainfall within the country also exaggerates the 

flooding situation during the same period. Though normal floods are considered a blessing for 

Bangladesh-providing vital moisture and fertility to the soil through alluvial silt deposition in 

floodplains, moderate to extreme floods are of great concern, as they inundate large areas (more 

than 60% of the country are inundated in large flood events) and cause widespread damage to 

crops and properties (Rahman and Salehin 2013; Chowdhury et al. 1997). Two-thirds of the 

country’s territories are less than 5 meters above sea level. The population is expected to rise to 

259.9 million by 2100. Furthermore, Bangladesh is ranked 142 of 187 on the Human Development 

Index, indicating a low level of human development. Among the countries affected by climate 

change, Bangladesh, with its strong exposure to natural hazards, is ranked 10 out of 180 in the 

World Risk Index indicating high exposure to natural disasters with a low quality of institutions 

and infrastructure management capacity (Forster et al. 2019). The socio-economic impact of floods 

is profound; the flood-prone zones represent areas with the highest incidence of the extreme poor, 

and the number of poor living in high flood risk areas is on the rise. To reduce such huge 

vulnerability of flood in the path of achieving the Sustainable Development Goals (SDGs) by 2030, 

the Government of Bangladesh under the National Resilience Programme (NRP) of the with the 

technical assistance of the United Nations Development Programme (UNDP), UN Women and 

United Nations assigned the Institute of Water and Flood Management (IWFM) BUET to develop 

a sustainable strategy for community-driven Flood Preparedness Programme (FPP) through 

inclusive, gender-responsive disaster management. Focusing to build a Flood Resilient 

Community through enhancing flood early warning and preparedness, improved coping and 

response mechanisms in line with the changing trends of the flood incidents. This research has 

been focused on the local community of Jamalpur and Kurigram district (Fig. 1). The overall aim 

of the research is to build the Flood Resilient Community through enhancing flood early warning 

and preparedness, for improving community resilience by creating replicable, cost-effective 

methods for local disaster risk reduction and risk management. 

2 Objectives and the expected outcome 
The overall objective of the study is to enhance the resilience of the community in the way of Build 

Back Better (BBB) through Flood Preparedness Programme (FPP). 

Specific Objectives 

1. Formulating a sustainable strategy for community-driven Flood Preparedness Programme 

(FPP) 

2. Developing community-driven flood risk and resilience model that need to be tested under 

FPP 
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3. Customize flood warning system including a flood inundation model based on the river 

water level, flood staging and its dissemination strategy to the end-users  

4. Assist partner NGO (nominated sub-consultant) to implement community-based FPP 

model 

5. Strengthening the flood early warning system and its dissemination at the community level 

6. Assist PNGO for raising community awareness on flood preparedness  

7. Developing an institutional framework of from community to national level  

8. Assist PNGO in developing policies for advocating FPP 

The expected outcome of the study to generate risk-based flood early warnings at the 

community level through the development of the Dynamic Flood Risk Model (DFRM). It is 

expected that the model generated information that will enhance the communities’ flood 

preparedness and emergency response mechanism and thus will help to grow the more resilient 

community. 

 

 

Fig. 1: Map of the study area 
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3 Situation and operational context of Flood preparedness and Early Warning 

3.1 Global Scale 

International Attention to Early Warning Systems 

Over the past decade, the international community has paid significant attention to the topic of 

early warning systems, including, three international conferences (1998, 2003, 2006, hosted by the 

government of Germany), two international experts’ symposia on Multi-Hazard Early Warning 

System (EWS) (2006 and 2009, World Meteorological Organization), the 2006 United nations 

Global EWS Survey Report, and the World Disaster Report. 

In 2005, during the Second World Conference on Disaster Reduction (Kobe, Japan), 168 countries 

adopted “Hyogo Framework for Action 2005–2015” (HFA) shifting the paradigm for disaster risk 

reduction from post-disaster response to a more comprehensive approach that would also include 

prevention and preparedness measures. 

The HFA outlines five priority areas for action, including:  

✓ Ensure that disaster risk reduction is a national and a local priority with a strong 

institutional basis for implementation.  

✓ Identify, assess and monitor disaster risks and enhance early warning. 

✓ Use knowledge, innovation, and education to build a culture of safety and resilience at all 

levels. 

✓ Reduce the underlying risk factors.  

✓ Strengthen disaster preparedness for effective response at all levels. 

The second high-priority area of the HFA stresses the need for, “identifying, assessing and 

monitoring disaster risks and enhancing early warning.” The Second International Conference on 

Early Warnings (2003) concluded that effective EWS are comprised as 

✓ Monitoring and warning service: Hazards are detected, monitored, forecasted, and 

hazard warnings are developed. 

✓ Risks knowledge: Risks are analyzed and this information is incorporated in the warning 

messages  

✓ Dissemination: Warnings are issued (by a designated authoritative source) and 

disseminated in a timely fashion to authorities and public at-risk 

✓ Response capacity: Community-based emergency plans are activated in response to 

warnings, to reduce potential impacts on lives and livelihoods. 
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Various assessments and the outcomes of the mid-term HFA review in 2010 have revealed that 

many nations around the globe operate EWS for various natural and man-made hazards. However, 

the governmental priority, stage of development and overall effectiveness of the EWS at national 

to local levels, vary widely. Many countries, especially those with the highest risks and least 

resources, remain highly challenged in building and sustaining their EWS at national to community 

levels. 

Throughout these international events and assessments, it has become clear that governments and 

various agencies could benefit from experiences of other governments, with good practices in 

EWS that had been demonstrated to reduce the loss of lives and livelihoods. It also has been voiced 

in many international and regional forums that there is a need for systematical documentation of 

such good practices, lessons learned and synthesizing the factors that had contributed to their 

successes (Golnaraghi et al. 2007, 2008). 

 

Methodology for Identification and Documentation of Good Practices in Multi-Hazard EWS 

 

The process for systematic identification of good practices might be said to have commenced 

during the Third International Early Warning Conference (EWC-III). The EWS-III, WMO, in 

cooperation with other UN and international partner organizations held two international experts’ 

symposia on multi-hazard EWS to develop a clear methodology for identification and 

documentation of good practices.    

 

The First International Experts’ Symposium on Multi-Hazard EWS 

 

WMO hosted the First International Expert’s Symposium on Multi-Hazard EWS (MHEWS-I) in 

May 2006, which brought together experts from various disciplines and organizations, working at 

national and international levels. The Symposium had the following main goals: 

i. To provide recommendations for an integrated approach to warning systems, building on 

and linking existing capacities of different stakeholders, including identification of actions 

at the national level to strengthen early warning capabilities and regional and international 

actions to support these national efforts.   
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ii. To explore further the concept of a “multi-hazard approach” to EWS, including potential 

economies and synergies from such approach, and to provide recommendations on 

additional studies and/or demonstrations that might be required to fully assess all aspects 

of this approach.  

iii. To develop criteria for what constitutes good practice and identify such cases in the world. 

When considering the role of technical agencies, in particular, those responsible for monitoring, 

detecting and forecasting of the hydro-meteorological and climate-related hazards, the symposium 

stressed that in many countries the National Meteorological Services (NMSs) and the National 

Hydrological Services (NHSs) are separate agencies, under different line ministries. The 

operational roles of such technical agencies could be divided into three categories based on their 

institutional structures and mandates for specific hazards; 

➢ Type I hazards: NMS or NHS has the sole mandate to monitor, detect and develop 

warnings for the hazard.   

➢ Type II hazards: NMS and NHS have a joint mandate between them and/or with another 

specialized technical agency to monitor, detect and develop warnings for the hazard.   

➢ Type III hazards: NMS and NHS are required to provide data and forecast products or 

lend their infrastructure to other agencies that have the official mandate to monitor, detect 

and develop warnings for the hazard.  

The Symposium also provided significant input for the development of a standard template that 

could be utilized by the national ministries and agencies to document systematically their 

respective national EWS. A “simplified” outline of this template is provided below: 
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Table-1: A “Simplified” Outline of the Template Used for Systematic Documentation of Good 

Practices in EWS 

 

 

During MHEWS-I, four examples of good practices were identified using the above criteria, 

including Bangladesh, Cuba, France, and City of Shanghai in China. It was recommended that 

these cases be documented for further analysis of commonalities and lessons learned. 

A “Simplified” Outline of the Template Used for Systematic Documentation of Good 

Practices in EWS 

1) Overview of the Early Warning Systems (EWS) 

2) Background in the establishment of EWS 

3) Governance and Institutional Arrangements (national to local levels) 

a) Policy, intuitional and legal frameworks to support emergency planning and response 

b) National to local emergency planning and related linkages to EWS 

c) Organizational structure for implementing the plans 

d) Institutional capacities and concept of operations (coordination and operational 

collaboration) 

e) Financial and budgetary aspects 

4) Utilization of risk information in emergency contingency planning and warnings 

a) Organizational responsibilities and arrangements for the development of risk 

information 

b) Hazard assessment, quantification and mapping (national to local) 

c) Assessment of vulnerabilities and exposure (national to local) 

d) Storage and accessibility of disaster and national hazard risk information 

e) Development and utilization of hazard/risk information to support emergency 

planning and warnings 

5) Hazard Monitoring, forecasting, and mandates for warning development 

a) Organizational responsibilities for monitoring, forecasting and development of hazard 

warnings 

b) Organizational collaboration and coordination for development of hazard warnings 

6) Development of understandable, authoritative, recognizable and timely warnings 

a) Warning message development cycle 

b) Warning message improvement cycle 

7) Warning dissemination mechanisms (national to local) 

8) Emergency preparedness and response activities (national to local) 

a) Disaster preparedness and response planning and emergency response activation 

b) Community response capacities 

c) Public awareness and education 

9) Sustainability, resources and budgetary commitments 

10) Improvement of overall operational framework of EWS through on-going drills and 

feedback and evaluations during and after an event 

11) Examples of previous events where the operational EWS has led to improvements 

in emergency preparedness and prevention 

12) Overall lessons learned and future steps for improving Meteorological, Hydrological 

and Climate services contribution in EWS particularly focusing on institutional 

coordination and cooperation with the disaster risk management agencies and EWS 

stakeholders (public and private). 
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• The Second International Experts’ Symposium on Multi-Hazard EWS with focus on the 

Role of NMHS 

 

 In 2009, WMO convened the Second International Experts’ Symposium on Multi-Hazard EWS, 

(MHEWS-II) that reviewed the outcomes of the first four documented good practices, discussed 

lessons learned, and identified additional good practices in MNEWS including Japan, United 

States of America, Italy and Germany, for further expansion of this initiative.  They provide a 

detailed analysis of seven of these good practices with a particular focus on multi-hazard EWS for 

meteorological and hydrological hazards. These include,  

1. Bangladesh Cyclone Preparedness Programme 

2. Cuba Tropical Cyclone Early Warning System 

3. The French “Vigilance” System 

4. The Warning Management of The Deutscher Wetterdienst in Germany 

5. Multi-Hazard Early Warning System in Japan 

6. Multi-Hazard Early Warning System of the United States. 

7. Shanghai Multi-Hazard Emergency Preparedness Programme. 

This work has clearly revealed that the specific design and implementation of EWS in each of the 

seven cases vary according to their governance mechanisms, specific history, culture, socio-

economic conditions, institutional structure, capacities and resources for the sustainability of their 

respective systems. However, there are principles common to all of them that have led to the 

reduction of the impacts of hazards, particularly through saving of lives.  

These 10 common principles are provided below: 

1. There is a strong political recognition of the benefits of EWS reflected in harmonized 

national to local disaster risk management policies, planning, legislation, and budgeting. 

2. Effective EWS is built upon four components: (i) hazard detection, monitoring and 

forecasting; (ii) analyzing risks and incorporation of risk information in emergency planning 

and warnings: (iii) disseminating timely and “authoritative” warnings, and, (iv) community 
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planning and preparedness and the ability to activate emergency plans to prepare and 

respond, with coordination across agencies involved in EWS, at national to local levels;  

3. EWS stakeholders are identified and their roles and responsibilities and coordination 

mechanisms clearly defined and documented within national to local plans, legislation, 

directives, MoUs, etc., including those of the technical agencies such as the NMHS. 

4. EWS capacities are supported by adequate resources (e.g., human, financial, equipment, 

etc.) across national to local levels and the system is designed and implemented accounting 

for long-term sustainability factors. 

5. Hazard, exposure and vulnerability information are used to carry-out risk assessments at 

different levels, as critical input into emergency planning and development of warning 

messages. 

6. Warning messages are; (i) clear, consistent and include risk information, (ii) designed with 

consideration for linking threat levels to emergency preparedness and response actions (e.g., 

using color, flags, etc.) and understood by authorities and the population, (iii) issued from a 

single (or unified), recognized and “authoritative” source. 

7. Warning dissemination mechanisms are able to reach the authorities, other EWS 

stakeholders and the population at risk in a timely and reliable fashion.  

8. Emergency response plans are developed with consideration for hazard/risk levels, 

characteristics of the exposed communities (e.g., urban, rural, ethnic populations, tourists, 

and particularly vulnerable groups such as women, children, the elderly and the 

hospitalized), coordination mechanisms and various EWS stakeholders. 

9. Training on risk awareness, hazard recognition and related emergency response actions is 

integrated in various formal and informal educational programs and linked to regularly 

conducted drills and tests across the system to ensure operational readiness at any time. 

10. Effective feedback and improvement mechanisms are in place at all levels of EWS to provide 

systematic evaluation and ensure system improvement over time. 

 

• The French Vigilance System. Contributing to the Reduction of Disaster Risks in France 

 

In December 1999, a severe storm occurred and the impact could have been lessened by the 

provision of better information to the public, it was decided to introduce a new mechanism that 
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utilized a common language – a four-color scheme reflecting different risk levels. This would be 

applied at the scale of the French department, the administrative division of the national territory/. 

It would also be applied on a 24-hour time frame that combined satisfactory forecasting reliability 

with sufficient advance warning for action. This simple common language allows the French 

weather service to disseminate widely its “potential risk” forecasts linked to meteorological criteria 

in the form of a “Vigilance map”. Information is transmitted simultaneously to civil defense 

authorities, national operators, the media and the general public, even though, this information is 

basically a meteorological forecast. As the general public receives clear risk information from the 

authorities accompanied by safety guidelines, it can also play a role in ensuring its security. This 

mechanism, originally designed for five types of weather hazards, namely high winds, heavy 

precipitation, storms, snow/ice and avalanches, was broadened in 2003 to include heat waves and 

intense cold episodes. In 2007, the parameter “heavy precipitation” was changed to 

“rains/flooding”. 

 

• Policy, Institutional and Legal Frameworks in Support of Emergency Relief Planning and 

Implementation 

 

In recent years, French legislation on natural risks has been updated by the passage of two new 

laws; 

1. Prevention of Technological and Natural Risks and Repairing the Damage Caused was 

designed to remedy shortcomings identified during floods in the south of France in 

September 2002 

             Two main goals: 

a) developing risk awareness 

b) adjusting or establishing the necessary frameworks for intervention to 

tackle the root causes of risks and reduce vulnerability 

 

Four main Principles:  

i. strengthening information and coordination 

ii. controlling urbanization in exposed zones 

iii. prevention targeting the root causes of risks 
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iv. and improving terms for the compensation of disaster victims      

2. The organizational structure of the nationwide civil defense system: This law reflects 

risk management policy in France towards enhanced protection at all levels. It 

emphasizes the importance of awareness of severe weather phenomena and their 

consequences, the legal allocation of responsibility, risk anticipation, and the 

preparedness of the public and emergency services. 

 

• Organizational Structure of the Vigilance Early Warning System 

 

On the basis of management responsibilities can be classified according to; 

• Responsibility/field of action – detection, alert, communication, response; 

• Level of action – national, zonal, department, communal, general public; and 

• Type of weather or hydrological risk – meteorological, hydrological, health. 

For flood risk monitoring, there are 22 Flood Prediction Services (FPS) that divide up the national 

territory according to the hydrographic limits of the main catchment areas. Health risks are 

concerned, the Institute National de Veille Sanitaire 45 (INVS), which comes under the Ministry 

of Health, provides special monitoring, particularly with regard to heatwaves and related health 

monitoring signals. 

 

 

Organizational Responsibilities and Steps for the Development of Risk-Related Information 

 

The DDRM lists the major risks identified in each department as well as their foreseeable impact 

on persons, property and the environment, on the basis of available knowledge. The DDRM 

provides background on the events and accidents that can constitute a risk record and summarizes 

the main studies, Internet sites or reference documents available for consultation by those seeking 

complete information. Based on up-to-date knowledge of weather hazards and critical sites at the 

local level, the DDRM makes it possible to define regulatory prescriptions in the communes, 

particularly with regard to urbanization and spatial planning. Its primary goal is to delimit zones 

exposed to risks, more particularly to floods, landslides, earthquakes, avalanches or forest fires. It 
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produces maps (at least one map providing information on natural phenomena, a map of weather 

hazards, and a map of critical sites. 

 

Assessment of Risks, Quantification and Mapping 

 

The most serious risk in metropolitan France is that of flooding. To the north (e.g. the Seine, 

Somme, Meuse and Moselle), water levels rise slowly. Near the Mediterranean, however, flooding 

occurs rapidly with heavy rains, especially in the autumn. Other weather hazards stemming from 

natural risks are storms, drought, heat and cold waves and snowfalls/icing. In the mountains, 

avalanches are a deadly form of weather hazard. On mountain slopes, hillsides and cliffs, there are 

also mudslides, landslides and rock falls that can pose a threat to houses or other facilities.  

 

Assessment of Vulnerability and Exposure 

 

During the vulnerability assessment process, Météo-France may take part in studies focusing on 

correlations between meteorological parameters and measurements that are representative of 

impacts (e.g. the link between temperatures and excess mortality during heat waves). In addition, 

Météo-France provides local authorities with historical weather data to facilitate risk assessment 

studies. Furthermore, Météo-France participates in various exercises to test crisis management 

mechanisms, providing support in terms of real-time weather information delivery. The 

meteorological service is also invited to help prepare and evaluate these exercises that are, 

primarily, aimed at reducing vulnerability and risk exposure. 

 

Organizational responsibilities to observe predict risks and issue warnings: 

 

i. Météo-France is responsible for observing, forecasting, detecting and warning for all 

meteorological hazards. 

ii. Responsibility for monitoring health risks and issuing health warnings lies with the 

Institute National de Veille Sanitaire (INVS). 

 

Development Cycle for Vigilance Products: 
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Weather monitoring in metropolitan France is built around a Vigilance map showing the required 

warning level for each department in terms of meteorological and hydrological dangers for the 

upcoming 24 hours. Warning levels are identified by means of four colors that correspond to the 

following risk thresholds: 

▪ Green – No particular vigilance required. 

▪ Yellow – Be careful if you engage in activities that are sensitive to meteorological risk or 

vulnerable to flooding; forecasts call for phenomena that are usual in the region but may 

be dangerous occasionally and locally; keep informed of any developments in the situation. 

▪ Orange – Be extremely vigilant; forecasts call for dangerous phenomena; keep informed 

of any developments in the situation and follow the safety guidelines issued by the 

authorities; 

▪ Red – Utmost vigilance is required; forecasts call for exceptionally intense dangerous 

phenomena; keep regularly informed of any developments in the situation and make sure 

you follow the safety guidelines issued by the authorities 

This procedure pursues three basic goals – focusing on major phenomena; anticipating these 

events as well as possible; and providing the public with ever broader and increasingly 

effective information. 

 

 

Risk Levels for flood 

 

- Situation normal 

 

- Be alert 
 

- Be prepared / be careful 
 

- Protect yourself / be extremely careful 

There are two additional levels for cyclones only,  
 

- Stay indoors 
 

-Stay Careful 
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Mechanisms for the Dissemination of Warning Messages: 

 

There are two key characteristics of the Vigilance System. First, Vigilance products are 

circulated simultaneously to the operational services of the civil defense authorities and to the 

general public. Second, this task falls to the national weather and hydrological services. 

✓ Operational actors – the prefectures, COGIC, the MEEDDM Ministerial Operational 

Monitoring and Alert Centre, the directorates for road equipment and safety, and the 

health services – by e-mail; 

✓ The media – audiovisual (radio, TV) and press agencies – by e-mail or fax; 

✓ The general public via the Internet site www.meteo.fr ; 

✓ Customers – private sector (energy, industry, building, etc.), town councils, NGOs, etc. 

– by mail, site or dedicated Internet site (these services are provided free of charge) 

 

Improvements to the Operational Framework of the Early Warning System 

 

✓ Evaluating the services provided; 

✓ Drafting requests or recommendations; 

✓ Proposing ways of responding to new needs which have emerged; 

✓ Making proposals to secure the corresponding funding; and 

✓ Following up on action taken 

 

Dissemination and Communication 

 

All available media are currently used to disseminate information in real time with the shortest 

possible notification times to ensure an optimum response. From the orange vigilance level, TV 

and radio teams can send journalists and transmission equipment directly to the «departmental» 

weather centers to be at the source of the information. For disseminating the information, Météo-

France relies on: 

▪ Telephone-based systems including:  



 

 20 

i. answering machine 

ii. SMS messages 

▪ Digital media including: 

i. map and status reports sent by e-mail 

ii. posting on the internet 

iii. follow-up reports, in text and audio form 

▪ Paper based media, including fax transmission to civil protection and a few subscribers of 

the map adapted for black and white format and the follow-up reports 

3.2 Global Scale 

 

Flood Action Plan (FAP 14 & 23) 

 

Flood response was defined as any activity that prepares for, copes with, or recovers from flood, 

within the constraints of the society, its technology, and the environment. There are common and 

widespread measures to help the rural population cope with the flood. Improved flood and early 

warning systems are much needed, as, currently; most information is disseminated by word-of-

mouth or, for some areas, on the radio. The timing and use of warnings should differ between flood 

environments. For example, flash flood areas need short-term, rapidly spread warnings, while 

those subject to more gradual but extensive flooding need to be warned differently. Agricultural 

production systems are closely adjusted to monsoon cycles, with depth and duration of normal 

inundation or average flood dictating the choice of crops during the Kharif-l and Kharif-2 growing 

seasons. A common agricultural response to the severe flood was to increase production of dry 

season (rabi) crops, such as boro rice, that depends upon irrigation, fertilizers and other inputs. 

This response indicates that there is a general need for policies to increase access to irrigation 

facilities, inputs such as seeds and fertilizer, and credit or other financial support for those suffering 

crop losses. Another widespread agricultural problem in flood was the protection of animals, 

especially those used as draft animals. Not only does severe flood threaten animals' health, it also 

can force distress sales by poor families of these very important productive assets. 

The study was conducted in three parts. 
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• The main activity was a house-to-house questionnaire survey of 30 villages (29 flood-

affected and one flood-free), two each in 15 different Upazilas' selected to represent 

different flood plain agro-ecological zones. 

• The second part of the study was an institutional level survey of village representatives and 

local government officials on the general characteristics, and group or organizational 

support needs, of each village and its region. This second part expanded the group of study 

villages from 30 to 81. This survey used more open-ended interview techniques to gather 

information on perceptions of local trends, history and the efficacy (actual or hoped-for) of 

a specific neighborhood, village or governmental institutions during recent floods. It also 

gathered some information through the household survey questionnaire. 

• A third, gender survey of a small subsample of senior women in 86 study households, was 

intended to supplement information on household flood experience and gain insight into 

the sexual division of labor and other gender-related issues in flood response. A survey 

research of these three types was supplemented by the collection of case studies on specific 

issues or people. 

The study analyzed responses to three types of water situations. One was normal monsoon 

inundation (shabhabik borsha). The second was average flood (bonna), which normally covers 

fields but rarely homesteads. The third was severe flood (marattak bonna), which covers fields 

and also many homesteads. Each village was classified for analysis as being in one of eight 

possible flood environments (plus one hitherto flood-free area) according to its predominant flood 

response characteristics. The concept of flood environment was based on a combination of normal 

monsoon conditions, with which cropping patterns were closely aligned, and frequency and 

duration of average and severe flood events. The study populations of the flood environments had 

distinctive patterns of flood response, with additional variations associated with differences in 

flood experience or socioeconomic status. 

The eight flood environments which form the basis of the analysis are: 

1. main river areas; 

2. secondary river areas; 

3. empoldered villages in the semi-saline, tidal southwest; 

4. chars, large, mostly new landmasses within the major rivers;  

5. haors, tectonically formed depressions prone to annual water accumulation;  
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6. beels, former river channels that are deeply flooded seasonally and may be fed by either 

rivers or rainfall;  

7. flash flood areas; and  

8. areas protected by embankments but which have suffered from floods caused 

embankment breaches 

Flood Environments 

The idea of a flood environment first evolved within the FAP-14 study as a simple list of distinct, 

loosely organized, flood characteristics. The key characteristics were: 

• Flood sources categorized as an overbank spill, rainfall congestion, flash flooding, and 

embankment breaches. The categories found to have some explanatory validity for 

people’s flood responses were: overbank spill (including flooding within the active 

floodplain), combinations of the overbank spill and rainfall back-up, simple rainfall or 

drainage congestion, flash flooding, flash flooding plus later prolonged overbank spill, and 

embankment breaches. 

• For the village in general, flood frequency categorized as never, rare (one to two years 

in the last 10), occasional (three to seven years in the last 10) and frequent (eight to 10 

years in the last 10). 

• Flood duration, categorized as short (up to two months), medium (two to four months) 

and long (over four months). 

• Overall land level of the village categorized as mainly high, mainly medium, or mainly 

low. 

• Whether protected from flooding categorized as fully protected, partly protected (by 

infrastructure such as roads and railway embankments), and not protected. 

• In general, the lesser rivers tended to flood more than others from local rainfall. Because 

most radio announcements applied only to the main rivers and had little relevance to lesser 

river areas, improved localized warnings are needed. Another problem on the lesser rivers 

was flash flooding, which was somewhat unpredictable, rapid, and destructive. This 

indicates a need for house repair and other flood recovery assistance programs. 

• In secondary river villages and empoldered, semi-saline villages drainage congestion can 

be a problem, often more serious than flooding, and it requires further investigation and 

action. 
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• Warnings of flash floods, storms, and breaches would help residents of such areas to 

harvest crops early when possible. Safe places to store and dry soaked paddy were of great 

interest to beel and haor respondents. 

• A char to re-emerge. Homes in the chars arc already movable, but access to boats can be a 

problem. Needs of the char population are many, ranging from warnings to assist people 

in evacuation, to provision of shelter and public support services, to income generation 

opportunities for those who are displaced. 

Local Needs During and after floods 

• Storm and flood Warning 

• Emergency shelter (which allows sufficient privacy) 

• fuel for cooking 

• Safe drinking water 

• Access to food 

• Cooking and eating facilities 

• Sanitation facilities 

• Animal care 

• Fodder supply 

• Protecting crops and pond fish 

• Grain storage/drying facilities 

• Receiving timely inputs to plant/replant crops 

• Repairing homes 

• Employment continuity 

• Road. Embankment and other infrastructure repairs 

• Access to health care facilities 

 

Floodproofing 

Floodproofing is the provision of long-term, non-structural or minor structural measures to 

mitigate the effects of floods. The objectives of floodproofing are to avoid the loss of human life 

and reduce the disruption to normal activities during and after a flood. The purpose of 

floodproofing is to provide people with the security and motivation necessary to make and sustain 
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improvements in their economic and social welfare and achieve prosperity in an environment that 

frequently floods. 

• Structural floodproofing measures include raising floor levels of homesteads and industrial 

facilities above flood levels, provision of refuge (flood shelters, ensuring that water 

supplies and other health-related facilities operate throughout floods, designing roads to be 

above peak flood levels, provision of additional bridges or culverts to improve water flows 

through an area and also to ensure embankments or structures are not washed away. 

• Non-structural measures include institutional measures to coordinate development 

activities related to flood control and drainage, planning controls on developments in flood-

prone areas and ensuring 

 

Comprehensive Disaster Management Programme (CDMP) 

 

CDMP is a collaborative effort by the Government of the People’s Republic of Bangladesh, 

UNDP, the UK Department for International Development (DFID), and the European Union (EU) 

which seeks to move the Bangladesh disaster management emphasis from a response and relief 

focus to a broader and more encompassing risk management framework. It was designed as a two-

phased program. The first [pilot] phase 2004 – 2009 was to undertake a thorough review of existing 

disaster management systems, and policy and legislative frameworks with a view to lay the 

foundations for longer-term disaster risk reduction programs and reforms.  

The primary focus of CDMP interventions was to facilitate the transition of the Bangladesh 

existing response and relief emphasis to a more comprehensive risk management culture. The 

strategies for achieving this goal evolved around five key areas: 1) Professionalizing the disaster 

management system; 2) Mainstreaming disaster risk management within development and 

investment planning processes; 3) Strengthening community institutional support systems; 4) 

Expanding mitigation and preparedness programs to cover a wider range of hazards and 

geographical areas; 5) Operationalizing response management systems. Based on these directives, 

the major sub-programs of CDMP included: (a) Capacity building, (b) Partnership Development, 

(c) Community Empowerment, (d) Research and Information Management, and (e) Response 

Management. 
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The second phase, working with the goals of the Hyogo Framework for Action as an over-arching 

reference, aims to reduce Bangladesh’s vulnerability to adverse natural and manmade hazards and 

extreme events, including the devastating potential impact of climate change. The key areas of 

focus for CDMP Phase II are: 1) Institution Strengthening in Risk Reduction, through the 

development of strong, well-managed and professional disaster management institutions in 

Bangladesh. 2) Managing Adaptation to Climate Risks, through Effective management of 

community-level adaptation to a changing climate, and the mainstreaming of DRR and climate 

change adaptation linkages; 3) Disaster-proofing of Development Funding, including disaster-

proofing development programs across 12 Ministries for better long-term planning and investment 

decisions; 4) Rural Risk Reduction, aimed at reducing the risks of rural populations through 

structural and non-structural interventions, empowerment of communities, and improved 

awareness and planning; 5) Urban Risk Reduction, focused on reducing the risks of urban 

populations through structural and non-structural interventions, improved awareness, and the 

piloting of extreme poor-targeted urban community risk reduction methodologies; 6) Improving 

Disaster Preparedness and Response, through strengthening early warning systems, national 

management capacity, and coordination. 

 

Standing Orders on Disaster (SOD) 

 

Standing Orders on Disaster (SOD): SOD describes the detailed roles and responsibilities of 

Committees, Ministries, Divisions, Departments and other organizations involved in disaster risk 

reduction and emergency response management. The Standing Orders on Disaster in the current 

format was first published in 1997 in Bangla. It was modified and translated in English in 1999. 

Finally, it was revised in 2019. 

Role and Responsibilities of the different organization according to SOD 

National Disaster Management Council (NDMC): It is headed by the Hon'ble Prime Minister 

to formulate and review the disaster management policies and issue directives to all concerns. It 

promotes awareness regarding disaster risk reduction among top policymakers and provides 

strategic advice. It evaluates response and recovery measures, particularly after a large-scale 

disaster.  
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Inter-Ministerial Disaster Management Coordination Committee (IMDMCC): IMDMCC 

works under the MDMC which is consists of 33 members including 11 ministries chaired by 

Minister, Ministry of Disaster Management and Relief (MoDMR). IMDMCC will meet at least 

twice a year or it may meet when the chair desire. It establishes at the national level to facilitate 

policy making, planning, programming and implementing relating to disaster risk reduction and 

emergency response management in Bangladesh. It ensures the whole of government coordination 

in emergency response, relief and rehabilitation operations and approves guideline for multi-

agency incident management. 

National Disaster Management Advisory Committee (NDMAC): NDMAC was formed on 19 

November 2009. It is to be headed by an experienced person having been nominated by the Hon'ble 

Prime Minister to advise NDMC, IMDMCC, DMRD, and DDM on technical matters and socio-

economic aspects and propose long term recovery plans. It creates a forum for discussion by 

experts on the risk of disaster, opening opportunities for cooperation towards the solution of 

problems relating to disaster management and recommends a solution of problems identified by 

the DDM or any other agency/person. Finally, it submits a report with recommendations to the 

NDMC. 

The Ministry of Disaster Management and Relief (MoDMR): The Ministry of Disaster 

Management and Relief (MoDMR) of the Government of Bangladesh (GoB) has the responsibility 

for coordinating national disaster management efforts across all agencies. In 2009, the Food 

division and Disaster Management and Relief Division (DM&RD) was formed under the Ministry 

of Food and Disaster Management (MoFDM). In 2012, Disaster Management and Relief Division 

(DM&RD) was renamed as the Ministry of Disaster Management and Relief (MoDMR). 

Department of Disaster Management (DDM): The Department of Disaster Management (DDM) 

under the Ministry of Disaster Management and Relief was set up in November 2012. Its 

responsibilities are noted below. 

Normal Time 

➢ To provide secretarial support to the NDMAC on disasters and undertake various activities 

for creating awareness among the people, government employees and people of other 

professions for reducing risks during the disaster. 
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➢ Impart training to the government employees, elected representatives and others on disaster 

management in cooperation with different Ministries, local authorities, training 

institutions, Academies, and NGOs. 

➢ To Collect and preserve lists with location, condition, and ownership of cyclone shelters, 

embankments, platforms at higher than flood level (flood-proofing). 

➢ Organize meetings/seminars/workshops at national, District, Upazila and Union levels. 

➢ Facilitate publicity of cyclone signals at the community level through posters, cultural 

functions, documentary films, etc. 

Alert and Warning stage 

➢ To ensure receipt of warning signals of imminent disasters by all concerned officials, 

agencies, and mass communication media. 

➢ To Activate EOC and keep in touch with other agencies for making their Action Plan 

effective and also to activate the Control Room. 

➢ To publish daily bulletins during the disaster period for foreign embassies and UN 

Missions. 

➢ Instruct local authorities for assessment of loss and damage and requirement of relief. 

Disaster Stage: In this stage, it opens EOC on a non-stop basis (24 hours) and institutionalize 

damage, loss and need assessment cell at DDM. It assists the IMDMCC for ensuring coordination 

among government, NGOs and different agencies for relief and rehabilitation activities. It also 

monitors the progress of rescue, relief and rehabilitation operations to identify the problems and 

needs and to draw the attention of the proper authority and supplying required information to the 

Economic Relations Division, Ministry of Information, foreign agencies, NGOs etc. 

Rehabilitation Stage:  To Supply information/input to the concerned authority for the preparation 

of the rehabilitation plan and ensure the adoption of steps for minimizing future disaster risks in 

the rehabilitation plans. 

District Disaster Management Committee (DDMC): DDMC is Headed by Deputy 

Commissioner includes all concerned departments at the District level and all UNO under this 

district to coordination all of the disaster-related activities in the district level. 

Upazila Disaster Management Committee (UzDMC): UzDMC is chaired by the Upazila 

Nirbahi Officer includes all concerned departments at Upazila level and all union chairman under 

this Upazila to coordination all of the disaster-related activities in Upazila level. 
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Union Disaster Management Committee (UDMC): UDMC is Headed by union chairman 

includes all of the Union Parishad members, school teachers, and some of the other people. 

Ward Disaster Management Committee (WDMC): WDMC is Headed by the elected union 

Member includes some of the other people such as school teachers, Mosque Imam, Small 

Businessman and others. 

 

Table 3. 1: Major roles and responsibilities of DDMC, UzDMC, UDMC and WDMC 

 

Situation Responsibilities of DDMC, UzDMC, UDMC and WDMC 

 

 

 

 

 

 

 

 

 

 

 

Normal 

time 

• Ensure the constitution of Disaster Management Committee at all level.  

• Arrange training and workshops on disaster-related issues regularly by 

keeping the DDM/DDMC/UzDMC/ informed. 

• Identify the most vulnerable or people at high risk by sex, age, physical 

ability, social status, occupation and economic status. 

• Build the capacity of local institutions, volunteers and people in a way that 

they can help and motivate people to adopt disaster-resistant housing 

features. 

• Ensure the supply of safe water and if necessary other services from specific 

points near the shelters/centers. 

• To train the students, youths, local clubs and volunteers on community-

based water purification technology, so that during a disaster, they can 

supply water-purifying technology during emergencies in their community 

until external support reaches the high-risk people. 

• Plan for preparing some community-based high land, which can be used as 

a playground in normal time and can be used as a shelter place during 

disaster period and where livestock, poultry, emergency food, kerosene, 

lamp, candle, matches, fuelwood, radio and other important resources could 

be shifted along with the people. 

• Stock emergency life-saving medicines for use during a disaster. 
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Situation Responsibilities of DDMC, UzDMC, UDMC and WDMC 

• Monitor the activities and Progress of Implementation of Action Plans and 

submit a progress report to the higher authorities. 

 

 

 

Warning 

Period 

 

• Dissemination of early warning messages to the vulnerable community and 

monitor the whole security and warning message dissemination activities. 

• Visit the pre-determined emergency shelter centers and be sure that for 

essential services and security different organizations and volunteers are 

alert and ready to provide services. 

• Review the practicality of water supply sources nearby the shelters/centers. 

• Take emergency measures to fill up the stock of lifesaving drugs after 

carefully scrutinizing the stock of life-saving drugs. 

 

 

 

 

 

During 

Disaster 

 

• Organize emergency rescue work by using locally available facilities in 

times of need and if directed, assist others in rescue works. 

• Coordinate all relief activities (GO-NGO) at Union, Pourashava, Upazila 

and District level so that relief materials are distributed impartially. 

• Protect people from becoming upset due to rumors during the hazard period 

by providing correct and timely information. 

• Ensure the security of women, children, and persons with a disability during 

a hazard. 

• Take necessary actions to protect environmental degradation by the quick 

funeral of corpses and burying the animal dead bodies. 

• Help people to transfer their essential resources (livestock, poultry, essential 

food, kerosene, candle, matches, fuel, radio, etc.) to safe places. 

 

Post 

Disaster 

Period 

• Collect statistics of loss incurred in disaster and send the same to a higher 

authority. 

• Supervise and keep accounts of the relief and rehabilitation materials 

distributed and send it to a higher authority and other relief donor 

organizations. 

• Ensure that due to hazard the people who were displaced can return to their 

previous place.  



 

 30 

Situation Responsibilities of DDMC, UzDMC, UDMC and WDMC 

• Instruct the health-related personnel of the District and Upazila level to 

provide appropriate and adequate care to disaster-affected people and if 

needed, request the District health authority for assistance. 

 

 

 

Standing Orders During Cyclone 

Policy Committee: A 7(seven) member’s policy committee headed by the Minister, the Ministry 

of Disaster Management and Relief to provide policy directives and guideline to the CPP 

implementation board for effective implementation of the program.  

Responsibilities of CPP Implementation Board (CPPIB): A 15 (fifteen) members “Implementation 

Board” headed by the Secretary, the Ministry of Disaster Management and Relief is constituted 

for effective implementation and administration of the program. It fulfills all other functions 

necessary for the effective implementation of the cyclone Preparedness Programme. 

Cyclone Preparedness Programme (Headquarters): 

Normal Time  

✓ To organize preparedness programs in disaster areas continuingly and to assess the state of 

preparedness, hold drills in April and September every year. 

✓ To ensure recruitment and training of volunteers before April every year and establishment 

of Union and Upazila Offices, holding of meetings at Union and Upazila level. 

✓ To ensure wireless communication between CPP Headquarters and Upazila Office and 

between Upazila Office and Union Office.  

✓ To make public awareness about cyclone signals and with the help of DDM, popularize 

preparedness plans, through discussion meetings, posters, pamphlets, films and drama etc.  

Alert and Warning Stage  

✓ To establish Control Room at CPP headquarters and in regional offices and assist District, 

Upazila and Union authorities in the establishment of Control Rooms 
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✓ To receive special weather bulletins from BMD and send them to Upazila and regional 

offices and to instruct the Upazila offices to send them to Union offices as quickly as 

possible. 

✓ Keep the CPP Implementation Board Chairman and the Members informed about the 

cyclone and propose calling of an emergency meeting of the CPP Implementation Board.  

✓ Alert the DCs, Upazila Executive Officers, Union Parishad Chairman, members, local 

nongovernmental organizations and instruct the volunteers to listen to normal radio 

news/CPP radio news.  

✓ Instruct CPP Development Officer for advising Chairman of the UzDMC, Union DMC to 

call the meeting.  

Disaster Stage  

✓ To coordinate its’ activities with those of all concerned agencies and non-governmental 

agencies. Ensure rescue operations and first aid by development officers and volunteers in 

times of need.  

✓ To instruct development officer to maintain wireless communication and to keep touch with 

headquarters at regular intervals and to transmit loss and damage report as soon as it is 

received.  

Rehabilitation Stage: It advises every Union leader to send a primary report of loss and damage in 

their respective areas to the Development Officer and coordinating the activities of non-

governmental organizations (NGOs). 

 

Field Level CPP (Upazila, Union): 

Normal Time  

✓ To organize simulated drills continuously in disaster areas and monitor the status of 

preparedness drill participated by the people in April and September every year.  

✓ Select volunteers and complete their training according to rules of the CPP before April. 

✓ To create awareness amongst the local people about the cyclone preparedness programme 

and the understanding of different warning signals.  

✓ Make the people and the volunteers aware of the dangers of resistance to disaster 

preparedness activities, in coordination with Upazila and Union Parishad administration. 

Alert and Warning Stage 
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✓ To set up Control Room and maintain contact with Upazila, Union offices and received 

special weather bulletins from CPP Headquarters. 

✓ Alert the chairman of District/Upazila/Union DMCs, members, religious leaders, local 

elites, teachers and persons connected with different organizations. 

✓ Request DC/UNO/Upazila and UP Chairman to call an emergency meeting of the 

respective DMC(s).  

✓ Depute CPP volunteers for shifting the livestock, poultry and other domestic animals to 

raised land, kills under proper safety measures. 

✓ Give the final warning to the people by using a megaphone, light signals and flashlights. 

✓ Finally informed about the field level disaster situation report to Upazila and District 

administration, CPP Central Headquarters, DDM and others concerned.   

Disaster Stage: In disaster stage, it keeps wireless in operation and maintain communication with 

CPP Central Office and to send the loss and damage statement to the concerned authority as soon 

as it is received. It also coordinates with Union and Upazila authority for rescue and provides first 

aid and relief. 

Rehabilitation Stage: In the rehabilitation time, it collects data on loss and damage due to cyclone, 

prepare the report and send it to CPP Headquarters, Union DMC, Upazila and District 

administration and participate in the rehabilitation programme with non-governmental 

organizations (NGOs) and other agencies. 

 

Standing Orders During Flood 

Headquarters of BWDB: 

Normal Time  

✓ Operate “Flood Information Centre” and establish flood information Sub-Centre at field 

level from April to November every year. 

✓ Collect, during the monsoon period, weather forecasts, water level of all principal rivers 

originating from different places in Bangladesh and India. The BWDB will request the 

Ministry of Water Resources regarding the receipt of information from India.  

✓ Inform DDM and MoDMR about the operation of the Information Cell of the Board.  

✓ Ensure Coordination with IMDMCC, MoDMR and DDM.  
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✓ Designate one Liaison Officer in Board Office to maintain a link with the EOC of the 

MoDMR. Deputy Director of FFWC will be in charge of this responsibility. 

Alert and Warning Stage  

✓ Appoint guards to locate leakage, breach, and holes in embankments and also alert warning 

centers. 

✓ Keep the officials alert for the security of life, supplies, goods in stock and implements. 

Disaster Stage 

✓ To operate information cell and Flood Control Centre day and night and send a Liaison 

Officer to the EOC of the Ministry of Disaster Management and Relief. 

✓ Inform IMDMCC and the EOC of the MoDMR about brewing up of any special situation. 

✓ Give all support and assistance to local civil administration for rescue, evacuation and relief 

operations through field level administrative machinery. 

✓ To make a plan and programme for repairing, reconstruction and reinstallation according to 

short- and long-term planning of the government within the shortest possible time after 

assessment of loss/damage and recession of water. 

✓ In case of any difficulty in flood disasters or if any matter not possible to solve or if the help 

of the IMDMCC/NDMC is needed, request for intervention by the MoDMR. 

✓ Send daily flood reports to different GO, NGOs. 

 

Rehabilitation Stage 

✓ Quickly assess the loss and damage and prepare required plans for repair and reconstruction 

work on a priority basis. 

✓ Ensure the restoration of infrastructure, logistics and installations in the shortest possible 

time for domestic, industrial and export use projects. 

✓ Prepare new plans and designs for the control, reduction of loss/damage and prevention of 

recurrence of floods. 

Flood Forecasting and Warning Centre (FFWC) 

Risk Reduction: In risk reduction time, FFWC developed a long-term risk reduction action plan 

for floods and another water-related disaster. It continues research in extending the lead-time for 

flood forecasting and main linkages with regional flood forecasting sources. 
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Alert and Warning Stage: In this stage, FFWC is taking steps to alert all stakeholders through 

telephone, cell phone, email, telex and wireless according to needs regarding floods and flash 

floods. It informs DDM and BMD about the long, mid and short-term flood foresting information 

for ensuring better preparedness. 

 

Field Level Offices of BWDB: 

Normal Time 

✓ Inform and alert BWDB, Ministry of Water Resources and EOC of the MoDMR concerned 

DCs and UNOs about the increase of flood level. 

✓ Attend the meeting of the local DMC. 

✓ Alert all concerned speedily by telephone, fax, wireless etc. as flash floods allow very little 

time. 

✓ Complete repair of leakage, holes etc. in the embankments of respective areas before April 

every year and keep the materials/implements for emergency work ready at a convenient 

place and complete the on-going projects like construction of embankments and gates.  

Alert and Warning Stage 

✓ Arrange for guards for sluice and lock gates to avoid loss. 

✓ Send reports to higher officials about conditions of sluice gates, embankments and 

installations and progress of their repair. 

✓ Take precautionary steps for the protection of life, assets, equipment and transports. 

Disaster Stage 

✓ Operate Flood Information Centre day and night (24 hrs) on a full-time basis and send 

Liaison Officer to the local disaster Control Room. 

✓ Support and assist the local civil administration in rescue, evacuation and relief operations 

in respective areas. 

✓ Repair the damaged installations and supply sources by managing technical manpower and 

materials. 

✓ Take any suitable action in the exigency of circumstances for saving life and assets and also 

for evacuation. 

Rehabilitation Stage 
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✓ Assess loss and damage and prepare plans and designs for repair, reinstallation or 

reconstruction. 

✓ With the help of local agency/non-governmental organization, restore physical 

infrastructure, sluice gate, water drains and re-establish within minimum possible time. 

✓ Prepare project designs of a new type to prevent floods in specific areas. 

 

3.3 Flood Forecasting and Warning in Bangladesh1 

 

Bangladesh is located downstream of three large river basins: the Ganges, Brahmaputra and 

Meghna river basins. The total catchment area of these basins is 1.72 million km², with almost 

93% of the catchment area situated outside the territories of Bangladesh – in Bhutan, China, India 

and Nepal. The topography, location and discharge from each of these three basins shape the 

annual hydrological cycle of the country (Bhuiyan, 2006). Over the course of a year, Bangladesh 

experiences periods of extreme water availability – too much and too little water. Monsoon 

precipitation from June to September is the main source of water, and the country has less water 

available outside of this season, termed the “dry period.” Heavy rainfall during the monsoon period 

is the main cause of flooding; this occurs almost every year, with a devastating flood every 5–8 

years (FFWC, 2004). Such flooding causes severe damage to agriculture and infrastructure and the 

loss of human lives. Bangladesh has implemented flood control and drainage projects since the 

1960s. However, structural measures alone cannot totally protect the people and infrastructure 

from floods. Complete flood control in a country like Bangladesh is neither possible nor feasible. 

With this understanding, Bangladesh started developing flood forecasting and warning systems 

(non-structural measures) for flood management (Bhuiyan, 2006). The objectives were to enable 

and persuade people, communities, agencies and organizations to be prepared for floods and take 

action to increase safety and reduce damage. The goal was to alert people on the eve of a flood 

event. 

 

Developing flood forecasting services 

 

 
1 Source: https://public.wmo.int/en/resources/bulletin/flood-forecasting-and-warning-bangladesh 

https://public.wmo.int/en/resources/bulletin/flood-forecasting-and-warning-bangladesh
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Bangladesh Water Development Board (the Board) is responsible for flood management through 

structural and non-structural measures. It also provides hydrological services in Bangladesh. As 

part of non-structural measures, the Board has been providing flood forecasting and warning 

services through its Flood Forecasting and Warning Centre (FFWC), established in 1972. Since 

then, the development of flood forecasting and warning services has made stepwise progress, 

which can be divided into three stages. 

Initial stage (1972–1988): Initially, 11-gauge points were used for real-time flood monitoring and 

forecast purposes. In this early phase, gauge-to-gauge statistical correlation and Muskingum–

Cunge methods were used for predicting water levels. In 1981, WMO and the United Nations 

Development Programme provided technical assistance for computerization of the hydrological 

database. Computer programs were also developed to carry out operations that had previously been 

performed manually. During devastating floods in 1987 and 1988, flood forecasts of the major 

river systems proved to be fairly accurate. 

Second stage (1989–1999):  After the 1987 and 1988 floods, an initiative was launched to develop 

a flood forecasting system based on a numerical model. WMO engaged the Danish Hydraulic 

Institute (DHI) to create a flood forecasting model for Bangladesh. During 1989–1991, the national 

flood forecasting model was developed using a MIKE 11 modeling system. From 1991, additional 

deterministic flood forecasting efforts were pursued, resulting in forecast lead times being 

increased to 48 hours. The number of real-time forecasting stations was increased to 16. From 

1995 to 1999, the flood forecasting model was further upgraded to improve its forecast accuracy, 

under the Bangladesh Flood Action Plan. A geographic information system (GIS) module was 

added to the flood forecasting model, and the number of stations used to support forecast modeling 

was increased from 16 to 30. Bangladesh again experienced severe flooding in 1998, for which 

the flood forecasting and warning services yielded productive and successful results. An internal 

analysis of the 1998 flood concluded that flood forecasting and warning services should be 

extended to all flood-prone areas of the country. In addition, the need for dissemination of flood 

information to vulnerable communities became very evident. 

Third stage (2000 to date):  Many lessons were learned from the 1998 floods. Foremost was that 

the people of vulnerable communities require flood information with a greater lead time. Further, 

they wish to know when their homesteads are going to be inundated and for how long. This showed 

that people were demanding area-specific flood forecasts. Moreover, field-level flood and water-
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related disaster managers also expressed their eagerness to receive timely flood forecasting 

information. In this third stage, FFWC received support to improve the accuracy and extend the 

lead time of flood forecasts, expand the provision of flood forecasting services to all flood-prone 

areas of the country, improve flood information dissemination at the vulnerable community level 

and build a sustainable institution. FFWC efforts focused on improving the forecast lead time. It 

started to use ensemble precipitation forecasts from the European Centre for Medium-Range 

Weather Forecasts to provide medium-range flood forecasts. Since 2004, FFWC has provided 

deterministic flood forecasts to 3 days and medium-range probabilistic forecasts to 10 days. FFWC 

also started to develop its basin model in 2012. 

 

 Development of the basin model 

 

The concept for the basin model was introduced under the Comprehensive Disaster Management 

Programme Phase-II to increase forecast lead time. As Bangladesh is located downstream of three 

big river basins, an integrated basin model was needed to effectively increase the forecast lead 

time for Bangladesh. Fundamental to this was using the advances that have been made in numerical 

weather modeling and ensemble forecasting. 

FFWC uses the Weather Research Forecast (WRF) model for precipitation forecasting. The basin 

model, which is currently used for flood forecasting purposes in Bangladesh, uses quantitative 

precipitation WRFs for establishing a deterministic flood forecast with a lead time extended from 

3 to 5 days. 

 

 Flood forecasting and warning activities 

 

Flood forecasting and warning activities run from April to October every year in Bangladesh. In 

this period, the field-level hydrological measurements division works closely with the flood 

forecasting center to provide observed data. FFWC remains open 24 hours a day, 7 days a week 

during this period. 

 

Data collection and transmission 
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Today, the hydrology division of the Board has an extensive network of 60 rain gauges and 90 

hydrological stations where water level, discharge, sediment or water quality are measured. 

Network design reflects the need for field data based on requirements of the flood forecasting 

model. Daily operational requirements of the flood forecast model are for real-time water level 

and rainfall data. Water level gauge readers for the 90 stations send data to FFWC twice daily. 

Data are usually collected from 6 a.m. to 6 p.m. at 3 hourly intervals every day. Rainfall records 

are available for 24 hour periods for the 60 gauges all over the country. Data are now transmitted 

from the field using a mobile SMS system. Prior to this development, hydrological data had been 

orally transmitted using landline telephones. The Board piloted automatic collection of water level 

data using a radar level sensor as part of another project. 

 

 Operation of the flood forecast model 

 

The flood forecast basin model is based on the DHI MIKE 11 hydrodynamic modelling system. 

The computational core of the hydrological forecasting system is the DHI MIKE 11 software, 

which contains two modelling components: (i) a hydrodynamic model and (ii) a hydrological 

model (NAM; a rainfall-runoff model). The hydrodynamic module contains an implicit finite-

difference computation of unsteady flows in the rivers based on St Venant equations. The flood 

forecasting model is customized with the Flood Watch database, which uses a GIS. The MIKE 

GIS module is also integrated with the digital elevation model (DEM) of Bangladesh to generate 

an inundation model. Quality checked, processed data are used in the model to generate 5-day 

deterministic forecasts. The operational flood forecasting system is based on real-time data 

received from available stations in Bangladesh, relevant online data received from riparian 

countries (based on an existing data-sharing protocol), and quantitative precipitation forecasts 

from numerical weather prediction models provided by the Bangladesh Meteorological 

Department and the Indian Meteorological Department. FFWC also uses satellite-based 

observation data for flood forecasting purposes. 

Forecast products 

• Daily water level and rainfall situation reports 

• Flood conditions summary (provided both in Bangla and English) 
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• Forecast bulletins for 24, 48, 72, 96 and 120 hours 

• Rainfall surface map 

• Flood inundation map 

• Interactive voice response (mobile voice message) 

• Special outlook 

Flood warning dissemination 

There is no doubt that effective early warning system can save lives and property. Early warning 

systems can also help disaster preparedness programmes to establish measures, such as emergency 

relief operations and evacuations, in advance. Flood forecasting and warning activities have 

proven very effective in recent years to combat the damaging effects of flooding. FFWC 

disseminates flood warning information through media and communication outlets using the 

Internet, fax, telephone, mobile SMS, etc., and uploads the forecasted information daily on its user-

friendly website (www.ffwc.gov.bd). Moreover, FFWC has also started to disseminate flood 

warning messages using an interactive voice response system. Anyone in the country can receive 

a short message regarding current flood information pertaining to Bangladesh’s major rivers by 

calling 1090. This novel system provides timely information to a variety of different users 

including government departments, agencies, disaster managers, non-governmental organizations, 

news, media, local government institutions and individuals. 

The FFWC has a number of recommendations based on its experience with early warning systems 

for flood forecasting. The top three are below. 

1. Area-specific forecasting: FWC provides flood forecasts based on predefined danger 

levels for the major rivers. It is essential to provide area-specific inundation-based flood 

forecasts for better flood management. 

2. Flood inundation map: FFWC currently generates flood inundation maps using old DEM 

data. To increase the accuracy of the flood inundation maps, it is recommended that 

updated high-resolution DEMs be used. 

3. Long-term and seasonal flood outlooks: Long-term (greater than 10 days) flood forecasts 

are essential for agricultural planning. Due to improvement of numerical computational 

schemes, sub-seasonal to seasonal weather forecasts are increasingly available. However, 

effort is needed to apply these long-term forecasts to hydrological issues. FFWC has 

experimented with ensemble weather forecasts for flood forecasting in Bangladesh for the 

http://www.ffwc.gov.bd/
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medium range (up to 10 days). Based on the available tools and long-range weather 

forecasts, FFWC can now develop sub-seasonal to seasonal flood outlooks. 

  

Coastal flood forecasting 

 

One third of Bangladesh is vulnerable to coastal-influenced flooding; this is expected to worsen 

due to the effects of climate change. The coastal area can experience flooding during astronomical 

high tides as well as due to tropical cyclones, or both combined. In addition, flood waters from the 

Ganges, Brahmaputra and Meghna rivers can be confronted with coastal saltwater intrusion, 

compounding the overland flooding of Bangladesh’s low-lying areas. 

The WMO Coastal Inundation Forecasting Demonstration Project was carried out in Bangladesh 

from 2011 to 2017. Previously, this part of Bangladesh had not received operational flood 

forecasting services due to the complex interaction of coastal and overland flooding processes, 

including storm surges that may reach several metres at the coast. It is essential that additional 

efforts be undertaken to maintain and strengthen this new coastal inundation forecasting system, 

to enhance operationalization of such flood forecasting services delivering flood warnings for the 

coastal region of Bangladesh. 

 

3.4 Cyclone Preparedness Programme (CPP)  

The idea of a Cyclone Preparedness Programme developed in 1965 when the National Red Cross 

Society, now the Bangladesh Red Crescent Society (BDRCS), requested the International 

Federation of Red Cross and Red Crescent Societies (IFRC) to support the establishment of a 

warning system for the population living in the costal belt. In 1966, the International Federation 

and the Swedish Red Cross began the implementation of a pilot scheme for Cyclone Preparedness, 

which consisted of providing warning equipment such as transistor radios, sirens etc. and training 

the local militia (Ansars). Following the withdrawal of the International Federation as a direct 

implementation partner in July 1973, the GoB and the Bangladesh Red Crescent Society created a 

partnership which led to a new programme management structure in a form of joint partner venture. 

An agreement was signed by both parties spelling out that this programme would be known as the 

Cyclone Preparedness Programme (CPP) of the Bangladesh Red Crescent Society. Operations 

would remain, primarily, under the leadership of the Red Crescent Society and there would be 
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increased involvement of local communities. A Policy Committee and an Implementation Board 

were created to jointly administer and implement the programme (Habib, et, al., 2012). A 7(seven) 

members policy committee headed by the Minister, the Ministry of Disaster Management and 

Relief is constituted to give policy directives and allocate resources for the programme. A 15 

(fifteen) members “Implementation Board” headed by the Secretary, the Ministry of Disaster 

Management and Relief is constituted for effective implementation and administration of the 

programme. 

 

Operational Method of CPP: 

 

CPP is a mechanism which relies on technical skills and volunteers commitment for ensuring that 

all potential victims of an approaching cyclone are given sufficient warning to 11 million coastal 

people so as to enable them to move to safe- sites including cyclone shelters and buildings. The 

system starts with the collection of meteorological data from the Bangladesh Meteorological 

Department (BMD), which issues bulletins including the designated warning signals of an 

approaching cyclone. The bulletins are transmitted to the 6 zonal offices and the 30 Upazilas level 

offices (sub-district) over HF radio. The union team leaders then conduct the unit team leaders 

immediately. The unit team leaders with his volunteers spread out in the villages and disseminate 

cyclone warning signals almost door to door using megaphones, hand sirens and public address 

system. 

 

Telecommunication System of CPP:  

 

CPP operates and extensive network of radio communication facilities, in the coastal areas, linked 

to its communication centers at its head office at Dhaka. The purpose of this network is exclusively 

for the disaster management task. The network consists of a combination of HF/VHF radios which 

covers most of the high risk cyclone prone areas. CPP is now operating a total of 130 HF/VHF 

radio stations, out of which 60 stations are located in the cyclone shelters, built by the BDRCS in 

the high risk cyclone prone areas. 

 

Volunteer’s organization and their role of CPP: 
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CPP is organized in 32 Upazilas (sub-district) in 274 unions (village level) divided into 2845 units. 

Each unit serves 1 or 2 villages with an approximately population of 2 to 3 thousand. 10 male and 

5 female volunteers are recruited from the respective unit with popular support of the villagers. In 

each unit the 10 male volunteers are divided into 5 groups, 3 in each, to discharge the following 

responsibilities.  

a. Warning 

b. Shelter  

c. Rescue  

d. First aid  

e. Food and clothing 

 

Public Awareness and Education 

 

Public awareness is an integral and very important part of the Cyclone Preparedness Programme 

(CPP), for its successful implementation. Keeping this in mind, the CPP undertakes the following 

public awareness activities in the cyclone-prone coastal areas:   

• Public Awareness through Volunteers – Local volunteers, through their social contacts, 

motivates village people in a continuous process. This is an important subject for volunteer 

training.   

• Cyclone Drills and Demonstrations – Cyclone drills and demonstrations are held 

frequently for volunteers, with local people also participating. These drills and 

demonstrations are attended by large numbers of villagers.   

• Film/video Shows – Documentary films/videos on disaster and preparedness are shown in 

coastal villages, in cooperation with the BMD and the Films and Publications Department 

of the Government.  

• Publicity Campaigns – Immediately prior to the cyclone season, a publicity campaign is 

organized with government officials, NGO’s and local public to familiarize people and 

create awareness of cyclone preparedness.  
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• Radio and Television – Arrangements are made with national TV to telecast films relating 

to disaster preparedness prior to the cyclone season. Special features on disasters and 

preparedness are also broadcast over Bangladesh Betar (Radio). 

• Posters, Leaflets, and Booklets – Posters, leaflets, booklets etc. dealing with preparedness 

are regularly distributed to coastal inhabitants. Special directives on evacuation, the 

interpretation of warning signals, instructions for the fishermen etc. have been published 

in the form of posters and leaflets and are distributed to community people.  

• Staging of Dramas – A specially written drama depicting the significance of preparedness 

is staged in coastal areas to make the village people realize the importance of preparedness. 

To date, more than 600,000 people have witnessed this drama. 

Social welfare/other activities 

Other than the mandatory responsibilities, the volunteers are very much involved in performing 

social welfare activities by integrated themselves with local government administration, NGO’s, 

Upazilas disaster management committee, educational institutions, religious institutions, social 

club and other agencies in the event of road accident, fire, boat capsize, river erosion, epidemic 

etc. On those situations the volunteers stand beside the helpless people with sincerity and offers 

wholehearted cooperation. The community people have recognized the services rendered by the 

volunteers with satisfaction. 

 

Regional award  

The effective role and dedication of the volunteers in a cyclonic disaster has been acclaimed 

nationally and also regionally. This programme has been awarded with “Smith Tumsaroch award-

1998” from Thailand for its outstanding effort that has saved many thousands of lives in 

Bangladesh. 

Evolving role of NGOs in cyclonic disaster management in Bangladesh 

Role of CARE Bangladesh in cyclone disaster management 

Focuses On- 

➢ Coverage 

➢ Efficiency 

➢ Effectiveness  

➢ Coordination 
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➢ Impact 

Role of BRAC in cyclone disaster management 

Focuses On- 

➢ Relief and rehabilitation program areas  

➢ Needs assessment Beneficiaries  

➢ Relief and recovery  

➢ Rehabilitation  

a) Agriculture based livelihood rehabilitation  

b) Non-agriculture based livelihood rehabilitation  

➢ Structural measures: Core house and cyclone shelters 

Role of Muslim Aid in cyclone disaster management  

Focuses On- 

➢ Emergency response and recovery  

➢ Rehabilitation  

a) Shelter and employment  

b) Agricultural rehabilitation  

c) Educational support  

Problems faced by the NGOs during response, recovery, and rehabilitation to disaster 

management  

➢ Less opportunity to exchange views among development agencies. 

➢ Lack of co-ordination among different stakeholders during emergency response. 

➢ To maintain accurate jurisdiction of work among NGOs and other development agencies  

➢ Lack of trust and respect to NGOs involved with relief activities (Sarkar, 2019) 

CPP is an effective; grass-root oriented, disciplined and tightly knits organization which is 

dedicated to the task of protecting the population along with community capacity build up 

activities. Its 42675 volunteers are respected and becoming increasingly integrated and influential 

within their community and with the local government agencies. They exhibit a high level of 

commitment to their programme and readiness to meet the community requirements for better 

disaster preparedness. Since the inception of the cyclone preparedness program in 1972, a total of 

178 depressions have formed in the Bay of Bengal out of which 20 intensified into a severe 

cyclonic storm. The program faced the entire situation with determination and courage and 
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gradually achieved greater success in moving people to shelters and saving lives and property of 

the coastal people. 710 km long coastline of Bangladesh with numerous off-shore islands is 

inhabited by 11 million people who are direct beneficiaries of the program and they depend on 

CPP. Its devoted and committed volunteers are well organized to face any eventualities for saving 

lives and properties of their own communities. These extra ordinary volunteers team need to be 

supported for the very well-being of the 11 million coastal people of Bangladesh. 

4 Geographical and Risk context of Kurigram and Jamalpur 

This study aims towards improving community resilience by creating replicable, cost-

effective methods for local flood risk reduction and management through Flood Preparedness 

Programme (FPP). Focusing to build a Flood Resilient Community through enhancing flood early 

warning and preparedness, improved coping and response mechanisms in line with the changing 

trends of the flood incidents, two field visits were performed in January and November 2020 in 

Jamalpur and Kurigram district (Fig. 2). The aim was to find out the existing flood forecasting 

systems, dissemination practices, and prioritizing their choices in early warning systems including 

dissemination processes in the study area. 

4.1 Geographical context 

The study was conducted in one of the villages of Kurigram district under the Rangpur 

division which is in the northern part of Bangladesh along the border of India. There are 9 upazillas 

in Kurigram district.  Chilmari Upazila of this district is situated in between 25°26' and 25°40' 

North latitude and between 89°38' and 89°48' East longitude and is highly vulnerable to upstream 

floods and riverbank erosion. It is located by the Indo-Bangladesh frontier. Chilmari Upazila is 

bounded by Ulipur Upazila on the north, Char Rajibpur and Sundarganj Upazilas on the south, 

Raumari and Char Rajibpur Upazila on the east, Ulipur and Sundarganj Upazilas on the west. It 

has 6 unions, 58 mouzas and 144 villages. Among the six unions, Ashtamirchar union is the most 

flood vulnerable union as it is intersected by the mighty Brahmaputra river. There are 23 Mouzas 

(under Ashtamirchar union where total population is 17701 with 23.5% literacy rate. Char Mudafat 

Kalikapur Village of Char Mudafat Kalikapur mouza of this union is found out as the most flood-

prone area. And that’s why it has been selected as the study area. The number of the household of 

Char Mudafat Kalikapur Mouza is 715. According to BBS 2011, the Total population is 2963 

which is 16.74% of Astamirchar union. The literacy rate is 21.9% which is lower than the literacy 

rate of Union. The demographic information of the surveyed area is listed in Table 1. 

Table 1: Demography of study area (BBS 2011) 

  Ashtamir Char Patharsi 

Total area (Acres) 18,528 8,451 

Population 17,701 28,009 

Household 4,077 7,547 
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Density (per km2) 236 819 

Literacy rate (%) 23.5 39.7 

Sex ratio 96 97 

Mouza (no.) 13 11 

village (no.) 14 12 

 

Patharsi is a union under Islampur Upazila of Jamalpur District located between 24°34' and 25°26' 

North and between 89°40' and 90°12' East with a total area of 8,451 acres. The Zila shares an 

international border with the Indian state of Meghalaya in the North East. Geographically Jamalpur 

Zila is a river floodplain in the left bank of Brahmaputra river and situated beside the old 

Brahmaputra river. There are 7 Upazilas on which 4 Upazilas are directly in riverside highly 

vulnerable for riverine flood in every year. As there are no embankment along the left bank of 

Brahmaputra river, the flood water coming from upstream spread out rapidly in the floodplain. So, 

the flood is a regular hazard in this Zila. With flood, river erosion is a major problem that occurs 

in Dewanganj and Islampur Upazila. Most of the Upazilas of Jamalpur are highly fertile with a 

regular inundation every year. So, rice production hampers a lot due to the monsoon flood. This 

event fluctuates the socio-economic conditions of the rural people involved with agriculture 

especially rice production. The study area is Pathorshi village of Pathorshi mouza in Pathorshi 

Union near the Brahmaputra river in Islampur Upazila. Most of the people is engaged with 

agriculture and some of them are involved with capture fishing as a secondary occupation. The 

monsoon flood hit the area every year and hampers the Amon rice production. The area is 
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inundated 2-3 times in every monsoon. But, in 2020 the recurrent flood occurs 4-5 times in a single 

monsoon period. It costs a huge loss of their Amon production and falls their economic condition.  

 

 

4.2 Vulnerability Mapping 

In IPCC AR5, the risk is defined as the results of the interaction of hazards with vulnerability and 

exposure of human and natural systems (IPCC, 2014). Where vulnerability AR5 is computed as a 

linear relation of sensitivity and adaptive capacity. The formulae for risk and vulnerability are 

discussed in section 6.1. 

In this study, the following exposure and hazard domains have been used.  

 

 

 

 

Fig. 2: Ashtamir Char  in Chilmari Upazila & Pathorshi in Islampur Upazila 
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Selection of Indicators  

Indicators for different capitals have been selected based on reviewing literature, expert’s 

judgments and data availability. The following indicators have been used for different capitals:  

Human Capital  

i. Literate People 

ii. Employed people 

iii. Male : Female 

iv. Capable people 

v. People access to the tube well 

Social Capital  

i. Literate People 

ii. Employed people 

Physical Capital  

i. Religious place (Mosque)  

ii. Educational Institution 

iii. Community Clinic 

iv. Shelter Centre 

v. Puka and Semi paka house 

vi. Tube well 

Financial Capital  

i. Number of HH with access to microcredit 

ii. Growth Center 

iii. Employed People 

iv. No. of market/hat 

Natural Capital  

1. Tube wells 

Human Capital & Vulnerability  

Human Capital at Unions  

Literate, employed, physically strong and capable people are the human capitals. Again, people's 

access to tube wells (safe drinking water source) are also been categorized in human capital. 

In the following Fig. 3, a human capital map has been shown.  
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According to the figure, human capital at Ashtamir char union from Kurigram and Bahadurabad 

union from Jamalpur are critically low. Whereas the condition of human capital at Thanahat union 

from Kurigram and Patharsi union from Jamalpur is very good. 

Human Capital at Villages  

Ashtamir Char has 13 mouzas and 14 villages in total. From these only one village namely Khurda 

Banshpatari has the critical quantity of human capital shown in the above map. Whereas total 7 

villages of the union is under very high human capital range. Rest villages have fallen in the range 

of moderate and high human capital range. So, in this union distribution of human capital among 

the villages is very uneven. The focus should be given to the specific village (Khurda Banshpatari) 

in improving human capital.  On the other hand, all villages of Patharsi have very high human 

capital that represents an even distribution of human capital.   

Human Vulnerability at Unions  

As the concept of vulnerability is just the opposite of Capital the following figure shows the 

vulnerability for human capital. From the figure below, it is clear that only two unions one from 

Kurigram and the other from Jamalpur is low vulnerable to flood due to human capital. The unions 

are Thanahat and Patharsi as these two unions have a good quantity of human capital which has 

been illustrated above.  

And the rest of the unions have high vulnerability having a critical quantity of human capital. So, 

these unions should be prioritized while on human capital improvement projects.  

 

Fig. 3: Human Capital Mapping of union and village level;  

Source: Author, 2020  
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Table 2: Percentage of human capital and vulnerability 

 

Human 

Capital/ 

Vulnerability 

Percentage of 

area (Human 

Capital) (%) 

Percentage of 

area (Human 

Vulnerability) 

(%) 

Very High 18 82 

High 22 0 

Moderate 8 0 

Low 16 0 

Very Low 36 18 

Total 100 100 

 

Fig. 4: Human Vulnerability Mapping of union and village level 
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Table 2 shows that the percentage of the area having the lowest capital in the whole study area is 

the highest and that is about 36% whereas that of the lowest percentage belongs to moderate human 

capital. Again, the percentage of the area having very high human capital is only 18%. This figure 

of area percentage shows an unsustainable livelihood condition. On the other hand except for 18% 

area of the whole study area is highly vulnerable to human capital.  

 

Social Capital & Vulnerability  

Social Capital at Unions  

Literate and employed people are the social assets. As they can be a good leader in any crisis and 

also they can be a medium of awareness for the whole society. In Fig. 5, the social capital map has 

been shown.  

According to the figure, social capital at Ashtamir char union from Kurigram is critically low. 

Whereas the condition of human capital at Thanahat union from Kurigram is very good. Again 

Raniganj and Patharsi union have high social capital and Chikajani, Bahadurabad and Jatrapur 

union has low social capital. However, Chilmari from Kurigram has moderate social capital.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5: Social Capital Mapping of union and village level; 
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Social Capital at Villages  

Ashtamir Char has 13 Mouzas and 14 villages in total. From these four villages namely Khurda 

Banshpatari, Ballabh Para, Dakshin Nalitakhata and Khamar Banshpatar has the critical quantity 

of social capital shown in the above map. Whereas Kharubhanj village has high social capital. Rest 

villages are in low to medium social capital range. So, in this union distribution of social capital 

among the villages is very uneven. The focus should be given to the specific villages in improving 

social capital.  

 

On the contrary, two villages of Patharsi named Radhir Alga and Laudatta have very high social 

capital where Gamaria has low social capital. In the rest villages, social capital varies from high 

to medium. However, in this union distribution of social capital is more or less even.  

 

 

 

 

 

Social Vulnerability at Unions  

As the concept of vulnerability is just the opposite of Capital the following figure shows the 

vulnerability for social capital.  
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It is clear that only one union from Kurigram is low vulnerable to flood due to social capital. Again 

Raniganj from Kurigram and Patharsi from Jamalpur has medium and high vulnerability 

respectively.  

Except these 3 unions, all unions are in very high vulnerability condition. So, these unions should 

be prioritized while social capital improvement projects.  

 

 

Table 3 : Percentage of Social capital and vulnerability 

Social Capital 

/ Vulnerability 

Percentage of 

area (Social 

Capital) (%) 

Percentage of 

area (Social 

Vulnerability) 

(%) 

Very High 11 74 

High 27 10 

Moderate 12 8 

Low 16 0 

Very Low 34 7 

Total 100 100 

 

Table 3shows that the percentage of the area having the lowest capital in the whole study area is 

the highest and that is over 34% whereas that of the lowest percentage (11%) belongs to very high 

social capital. Again, the percentage of the area having high social capital is only 27%. This figure 

of social capital shows a poor distribution of social capital over the study area. 
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 On the other side, very high vulnerability covers the maximum portion of the study area and that 

is over 74% were very low vulnerability present at only 7% area. 

Social Vulnerability at Villages  

From 14 villages of Ashtamir Char, all villages except one village namely Kharubhanj are highly 

vulnerable as these villages have the critical quantity of social capital discussed in the above 

section. Hence, the focus should be given to the whole union in improving social capital.  

On the other hand, two villages of Patharsi namely Radhir Alga and Laudatta have very low social 

vulnerability as these villages have enough social capital discussed in the above section.  However, 

the rest villages are in medium to very high vulnerability range.   

 

Physical Capital & Vulnerability  

Physical Capital at Unions  

Physical infrastructure such as mosques, schools, community clinic, shelter center, housing 

condition and availability of tube well is the physical capitals as shown in Fig. 7. According to the 

figure, the Physical capital at Ashtamir char, Chilmari, and Jatrapur union from Kurigram is 

critically low having the highest vulnerability. Whereas the availability of physical capitals at 

Thanahat union from Kurigram and Patharsi union from Jamalpur is abundant. These two unions 

should have the minimum vulnerability. Again, the rest unions have low physical assets.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7: Physical Capital Mapping of union and village level 
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Physical Capital at Villages  

Among 14 villages of Ashtamir Char, all villages have the lowest physical capital. The reason 

behind this scenario is locational disadvantages. The accessibility of the union is very low, which 

influenced the union to lag in every case. The focus should be given to the whole union in 

establishing physical capitals.  

On the other hand, Patharsi union gave a mixed result in physical capital analysis. Krishnanagar, 

Radhir Alga and Laudatta villages have an abundant number of physical capital. Besides Patharsi, 

Muksimla and Rauharkanda villages also have high physical capital. However, the rest villages 

have moderate to low physical capital.  

Physical Vulnerability at Unions  

As the concept of vulnerability is just the opposite of Capital, the following figure shows the 

vulnerability for human capital. From the figure below, it is clear that except for two unions one 

from Kurigram and other from Jamalpur all unions are highly vulnerable to flood due to physical 

capital. The exceptional two unions are Thanahat and Patharsi as these two unions have a good 

quantity of physical capital which has been illustrated above.  Patharsi union has the lowest 

vulnerability and Thanahat has that of the moderate.  

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8: Physical Vulnerability Mapping of union and village level 
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Table 4 : Percentage of Physical capital and Vulnerability 

Physical 

Capital/ 

Vulnerability 

Percentage of 

area (Physical 

Capital) (%) 

Percentage of 

area (Physical 

Vulnerability) 

(%) 

Very High 18 82 

High 0 0 

Moderate 0 7 

Low 29 0 

Very Low 53 10 

Total 100 100 

 

Table 4 shows that the percentage of the area having the lowest capital in the whole study area is 

the highest and that is about 53% whereas only 18% area of the whole study area has high physical 

capital. This figure of area percentage shows an unsustainable livelihood condition. On the other 

hand except for 10% area of the whole study area is highly vulnerable for physical capital.  

Physical Vulnerability at Villages  

From 14 villages of Ashtamir Char, all villages is highly vulnerable as these villages have the 

critical quantity of physical capital discussed in the above section. Locational disadvantages is the 

main reason for the very low establishment of physical capital. Hence, the focus should be given 

to the whole union in improving physical capital.  

On the contrary, two villages of Patharsi union namely Radhir Alga and Krishnanagar have very 

low physical vulnerability as these villages have enough physical capital discussed in the above 

section.  However, the rest villages are in the medium to very high vulnerability range.   

Natural Capital & Vulnerability  

Natural Capital at Unions  

No. of tube wells is the only indicator for analyzing Natural capitals as shown in Fig. 9. No of tube 

wells represent the condition of groundwater. According to the figure, the Natural capital of all 

unions of the study area is critically low except for two unions. The condition of Natural capital at 

Thanahat union from Kurigram and Patharsi union from Jamalpur is slightly good. 
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Natural Capital at Villages  

Ashtamir Char has 13 Mouzas and 14 villages in total. All villages have the critical quantity of 

natural capital shown in the above map. The focus should be given to this union in improving 

natural capital.  

At the same time, the condition of natural capital at Patharsi union is not that satisfactory. Only 

Krishnanagar village has abundant natural capital where all other villages have been ranked 

medium to very low natural capital.  

Natural Vulnerability at Unions  

As the concept of vulnerability is just the opposite of Capital the following figure shows the 

vulnerability for human capital. From Fig. 10 below, it is clear that all unions of the study area are 

highly vulnerable to flood due to natural capital. So, these unions should be prioritized while 

natural capital improvement.  
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Table 5: Percentage of Natural capital and Vulnerability 

Natural 

Capital/ 

Vulnerability 

Percentage of 

area (Natural 

Capital) (%) 

Percentage of 

area (Natural 

Vulnerability) 

(%) 

Very High 0 100 

High 0 0 

Moderate 0 0 

Low 18 0 

Very Low 82 0 

Total 100 100 

 

Table 5 shows that the percentage of the area having the lowest capital in the whole study area is 

the highest and that is about 82% whereas the rest area is covered by low natural capital. 

On the other hand, 100% area of the whole study area is highly vulnerable for natural capital. The 

reason behind this dramatic result is the no of the indicator. This analysis has been used only one 
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indicator that is not desirable. So, it can be said, a different result could be shown if there were 

more indicators.   

Natural Vulnerability at Villages  

Among the villages of Ashtamir Char and Patharsi, only Krishnanagar from Patharsi has very low 

vulnerability with an abundant number of natural capital. And rest of the villages are in highly 

vulnerable conditions for natural capital. 

Financial Capital & Vulnerability 

Financial Capital at Unions  

Number of HH with access to microcredit, no of Growth Center, Employed People and no. of 

market/hat are the indicators of measuring financial capital. According to Fig. 11, financial capital 

at Chilmari, Raniganj and Thanahat unions from Kurigram and Patharsi union from Jamalpur is 

critically low. Whereas the condition of financial capital at Ashtamir Char union from Kurigram 

is high. The rest 3 unions have medium to low financial capital.  

Financial Capital at Villages  

Among the 14 villages of Ashtamir Char, only one village namely Kharubhanj has lower financial 

capital shown in the above map. Rest villages have fallen in the range of high and very high 

financial capital’s range. The focus should be given to the specific village (Kharubhanj) in 

improving financial capital.  

On the other hand, all villages of Patharsi union show a mixed distribution of financial capital. The 

most disappointing village in respect of the financial capital of Patharsi union is Laudatta. Again, 

Radhir Alga and Muksimla have low and medium financial capital. But the rest of the villages of 

the union have high to very high financial capital.    

 

 

 

 

 

 

 

 

 

Fig. 11: Financial Capital Mapping of union and village level 
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Financial Vulnerability at Unions  

As the concept of vulnerability is just the opposite of Capital the following Fig. 12 shows the 

vulnerability for human capital. From the figure below, it is clear that all unions of the study area 

is high to very high vulnerable to flood due to financial capital.  

Table 6 : Percentage of Financial capital and Vulnerability 

Financial 

Capital/ 

Vulnerability 

Percentage of 

area (Financial 

Capital) (%) 

Percentage of 

area (Financial 

Vulnerability) 

(%) 

Very High 0 77 

High 23 23 

Moderate 35 0 

Low 8 0 

Very Low 34 0 

Total 100 100 
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The Table 6 shows that the percentage of area having moderate capital in the whole study area is 

the highest and that is about 35% whereas that of the lowest percentage belongs to very high 

financial capital. Again, the percentage of area having high financial capital is only 23%. This 

figure of area percentage shows an unsustainable livelihood condition. On the other hand, the 

whole study area is highly and very highly vulnerable for financial capital.  

Financial Vulnerability at Villages  

From Fig. 12 villages of Ashtamir Char, two villages namely Kharubhanj, Dighalkandi is highly 

vulnerable as these villages have the critical quantity of financial capital. Whereas total 4 villages 

of the union is under very low vulnerability range and the other 4 villages under a low vulnerability 

range. Rest villages have fallen in the range of moderate financial vulnerability range. Hence, the 

focus should be given to the specific villages (Kharubhanj, Dighalkandi) in improving financial 

capital.  

At the same time, Patharsi union shows different results. Laudatta and Radhir Alga villages have 

the highest vulnerability whereas Mudarabad village has that of the lowest. The rest of the villages 

of Patharsi have low to very low financial vulnerability. 

 

 

Total Capital & Vulnerability 

Total Capital at Unions  

In Fig. 13, the total capital map has been shown. This map has been prepared giving equal 

weightage to all the capitals. This map will represent the availability of the total capital of the 

unions and villages.   

 

 

 

 

 

 

 

Fig. 12: Financial Vulnerability Mapping of union and village level 
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According to the figure, the combined capital at Chilmari and Ashtamir Char unions from 

Kurigram is critically low. Whereas Thanahat of Kurigram and Patharsi of Jamalpur have the 

highest combined capital. However, Jatrapur and Raniganj unions have low combined capital and 

the rest unions have high to moderate capital levels.   

Total Capital at Villages  

Among the 14 villages of Ashtamir Char one village namely Khurda Banshpatari has the lowest 

capital shown in the above map. Rest villages have fallen in the range of moderate to high capital’s 

range. So, this union should be focused in improving capital.  

On the other hand, all villages of Patharsi union show that total capital of the villages is very high 

to moderate. The highest capital found in Krishnangar, Radhir Alga and Laudatta villages in 

respect of combined capital calculation. Again, Mujata and Gamaria have a medium level of 

capital. And rest of the villages of the union have high combined capitals.    

Vulnerability for Total Capital  

Total Vulnerability at Unions  

As the concept of vulnerability is just the opposite of Capital, Fig. 14 shows the vulnerability for 

combined capital. From the figure below, it is clear that all unions of the study area is highly 

vulnerable to flood due to combined capital except Thanahat and Patharsi. These two unions are 

very low and moderately vulnerable respectively.  
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The Table 7 shows that the percentage of area having very low capital in the whole study area is 

highest and that is about 31% whereas that of the lowest percentage belongs to low capital. Again, 

the percentage of area having high capital is only 13%. This figure of area percentage shows an 

unsustainable livelihood condition. On the other hand over 80% of the whole study area is highly 

vulnerable for combined capital and only 10% area has very low vulnerability.  

 

 

Table 7 : Percentage of Combined capital and Vulnerability 

Combined 

Capital/ 

Vulnerability 

Percentage of 

area (combined 

Capital) (%) 

Percentage of 

area (combined 

Vulnerability) 

(%) 

Very High 18 82 

High 13 0 

Moderate 8 10 

Low 0 0 

Very Low 31 7 

Total 100 100 

 

Total Vulnerability at Villages  

From 14 villages of Ashtamir Char, all villages are highly vulnerable as these villages have critical 

quantity capitals. Hence, the focus should be given to the whole union in improving 5 capitals.  

On the other hand, Patharsi union shows different results. Krishnanagar and Radhir Alga villages 

have the lowest vulnerability whereas Mujata, Hariabari and Gamaria villages are highly 

vulnerable. Rest of the villages of Patharsi have moderate vulnerability due to combined capital.  
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4.3 Exposure Mapping 

The exposure map shows the exposed elements in both union and village level. In this study for 

exposure mapping, 4 indicators have been selected. These are population density, household size, 

number of para for villages and number of villages for unions. Again, housing condition is 

categorized to be an exposure. In the following figure (Fig. 15), the exposure map has been shown. 

From the above figure, it is clear that all unions except Patharsi of the study area is highly exposed 

to flood. As the population density of the unions is very high. Again their literacy rate is not that 

high thus household size is big and also their socioeconomic condition is not improved. All of 

these are the reason for being highly exposed.  On the other hand, the condition of Patharsi is 

improved hence has lower exposure.  

All villages of Ashtamir char are highly exposed to floods. Whereas the condition of Patharsi union 

is different. Krishnanagar and Radhir Alga villages have the lowest exposure because these 

villages are very low densified. And Mujata and Gamaria villages have the highest exposure. Rest 

of the villages have moderate to high exposure.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 15: Exposure Mapping of union and village level 
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4.4 Risk Mapping  

Risk is a function of hazard, exposure, and vulnerability. Again vulnerability is linked to 

susceptibility and adaptive capacity. Fig. 16 shows the risk map of the study area. Chilmari and 

Chikajani unions are the highest risk-prone area having highest exposure, vulnerability and lowest 

capital. On the contrary Jatrapur, Thanahat, Bahadurabad and Patharsi union have the least risk. 

The rest unions have a moderate risk. The risk at Ashtamir char is moderate. So, the villages of 

the union have medium to low-risk profiles. However, Patharsi union itself is in a low-risk zone 

and the villages of the union are also in very low-risk zone.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 16: Risk Mapping of union and village level 
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5 The current practice of Flood EW and risk communication and the remaining 

gap 
 

Bangladesh is located downstream of three large river basins: The Ganges, Brahmaputra and 

Meghna river basins. The total catchment area of these basins is 1.72 million km², with almost 

93% of the catchment area situated outside the territories of Bangladesh – in Bhutan, China, India 

and Nepal. The topography, location and discharge from each of these three basins shape the 

annual hydrological cycle of the country (HKH-HYCOS project). 

Over a year, Bangladesh experiences periods of extreme water availability – too much and too 

little water. Monsoon precipitation from June to September is the main source of water, and the 

country has less water available outside of this season, termed the “dry period.” Heavy rainfall 

during the monsoon period is the main cause of flooding; this occurs almost every year, with a 

devastating flood every 5–8 years (FFWC, 2004). Such flooding causes severe damage to 

agriculture and infrastructure and the loss of human lives. 

Bangladesh has implemented flood control and drainage projects since the 1960s. However, 

structural measures alone cannot protect the people and infrastructure from floods. Complete flood 

control in a country like Bangladesh is neither possible nor feasible. With this understanding, 

Bangladesh started developing flood forecasting and warning systems (non-structural measures) 

for flood management (Bhuiyan, 2006). The objectives were to enable and persuade people, 

communities, agencies and organizations to be prepared for floods and take action to increase 

safety and reduce damage. The goal was to alert people on the eve of a flood event. 

Developing flood forecasting services 

Bangladesh Water Development Board is responsible for flood management through structural 

and non-structural measures. It also provides hydrological services in Bangladesh. As part of non-

structural measures, the Board has been providing flood forecasting and warning services through 

its Flood Forecasting and Warning Centre (FFWC), established in 1972. Since then, the 

development of flood forecasting and warning services has made stepwise progress, which can be 

divided into three stages. 

Initial stage (1972–1988) Initially, 11-gauge points were used for real-time flood monitoring and 

forecast purposes. In this early phase, gauge-to-gauge statistical correlation and Muskingum–

Cunge methods were used for predicting water levels. In 1981, WMO and the United Nations 

Development Programme provided technical assistance for the computerization of the 

hydrological database. Computer programs were also developed to carry out operations that had 

previously been performed manually. During devastating floods in 1987 and 1988, flood forecasts 

of the major river systems proved to be fairly accurate. 
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Second stage (1989–1999) After the 1987 and 1988 floods, an initiative was launched to develop 

a flood forecasting system based on a numerical model. WMO engaged the Danish Hydraulic 

Institute (DHI) to create a flood forecasting model for Bangladesh. During 1989–1991, the national 

flood forecasting model was developed using a MIKE 11 modeling system. From 1991, additional 

deterministic flood forecasting efforts were pursued, resulting in forecast lead times being 

increased to 48 hours. The number of real-time forecasting stations was increased to 16. From 

1995 to 1999, the flood forecasting model was further upgraded to improve its forecast accuracy, 

under the Bangladesh Flood Action Plan. A geographic information system (GIS) module was 

added to the flood forecasting model, and the number of stations used to support forecast modeling 

was increased from 16 to 30. 

Bangladesh again experienced severe flooding in 1998, for which the flood forecasting and 

warning services yielded productive and successful results. An internal analysis of the 1998 flood 

concluded that flood forecasting and warning services should be extended to all flood-prone areas 

of the country. Besides, the need for the dissemination of flood information to vulnerable 

communities became very evident. 

Third stage (2000 to date) Many lessons were learned from the 1998 floods. Foremost was that 

the people of vulnerable communities require flood information with a greater lead time. Further, 

they wish to know when their homesteads are going to be inundated and for how long. This showed 

that people were demanding area-specific flood forecasts. Moreover, field-level flood and water-

related disaster managers also expressed their eagerness to receive timely flood forecasting 

information. In this third stage, FFWC received support to improve the accuracy and extend the 

lead time of flood forecasts, expand the provision of flood forecasting services to all flood-prone 

areas of the country, improve flood information dissemination at the vulnerable community level 

and build a sustainable institution. 

FFWC efforts focused on improving the forecast lead time. It started to use ensemble precipitation 

forecasts from the European Centre for Medium-Range Weather Forecasts to provide medium-

range flood forecasts. Since 2004, FFWC has provided deterministic flood forecasts to 3 days and 

medium-range probabilistic forecasts to 10 days. FFWC also started to develop its basin model in 

2012. 

5.1 Flood forecasting and warning activities in Bangladesh  

Flood forecasting and warning activities run from April to October every year in Bangladesh. In 

this period, the field-level hydrological measurements division works closely with the flood 

forecasting center to provide observed data. FFWC remains open 24 hours a day, 7 days a week 

during this period. 

Forecast products 

✓ Daily water level and rainfall situation reports 

✓ Flood conditions summary (provided both in Bangla and English) 
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✓ Forecast bulletins for 24, 48, 72, 96 and 120 hours 

✓ Rainfall surface map 

✓ Flood inundation map 

✓ Interactive voice response (mobile voice message) 

✓ Special outlook 

✓ Press briefing 

 

5.2 Early flood warning dissemination in Kurigram and Jamalpur  

There is no doubt that an effective early warning system can save lives and property. Early warning 

systems can also help disaster preparedness programs to establish measures, such as emergency 

relief operations and evacuations, in advance. Flood forecasting and warning activities have 

proven very effective in recent years to combat the damaging effects of flooding in this area. 

FFWC disseminates flood warning information through media and communication outlets using 

the Internet, fax, telephone, mobile SMS, etc., and uploads the forecasted information daily on its 

user-friendly website (www.ffwc.gov.bd). 

Moreover, FFWC has also started to disseminate flood warning messages using an interactive 

voice response system. People receive a short message regarding current flood information about 

Bangladesh’s major rivers by calling 1090. This novel system provides timely information to a 

variety of different users including government departments, agencies, disaster managers, non-

governmental organizations, news, media, local government institutions, and individuals. The two 

methods chosen were Voice Message Broadcast (VMB) for top-down warning dissemination from 

national to district and local levels simultaneously and Short Message System (SMS) for bottom-

up water level data collection from the local to national level. The available 5-day forecast warning 

message content was made more localized (union level). 

Although the villages of Ashtamirchar and Pathorshi were hit by the floods of 2020, due to the 

well socio-economic conditions of the people here and much awareness before the floods so they 

do not accept too many attacks. Most of the people (80%) in the area usually receive early flood 

warning signals through television. However, in public and private initiatives, local representatives 

announce the flood to the general communities by announcing the mike. Besides, few local people 

who are relatively educated (25%) collect early flood warning signals and river water level news 

through SMS system. In this area, many school and college teachers teach their students before, 

during, and after the flood what they can do to reduce the damage and easily return to normal life 

after the flood. In addition to this, they have warned the students about the flood warning and 

announced the closure of educational institutions, and requested the common people to go to safe 

shelters. However, there are very few people in this area who understand the flood warning signal 

by practicing indigenous knowledge. Although there are several reasons for this, according to the 

local people, the main reason is technological enhancement, electronic media, and globalization 

as well. 
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In the recent era, people of both inland and char lands are gradually leading into the dependency 

of technological instruments and advancement. Nowadays, the main conventional source to get 

weather forecasting are Mobile Phones, TV and Radio for char land inhabitants (Table 8). The 

main source of early warning systems in the local area is Television and Radio operated by the 

government and private sectors. But the early warning information that they get from television 

news doesn’t contain localized forecast and impact information. Moreover, Only Growth center 

(Such as Hat/Bazar) is the only place where they get access to TV or radio. They also informed 

that they do not receive any early flood warning formally. The Union Disaster Management 

Committee (UDMC) is well functioning in its areas, and it meets every three months and calls 

emergency interim meetings in case of disasters. The union also sets up an emergency operation 

center during floods to monitor and coordinate activities. The union is also developing disaster 

response volunteers at the ward level, who could act as good disseminators of flood information. 

Locally volunteers are also actively working in the Early Warning system. There is no telephone 

tree (channels) being developed with telephone numbers, though there is a toll-free IVRS to 

enquire and get information on flood levels and flood forecasts from the national level FFWC. 

However, the community was not aware of the IVRS. The national structure for warning 

communication lacks the capacity and resources to reach out to the communities effectively. 

Again, no specified communication equipment is systematically used for warning communication. 

The community believed that, to ensure widespread dissemination of warning information, the 

community focal points or members of disaster management committees can make arrangements 

for loudspeakers in crowded places like village markets in the locality. They also emphasized the 

direct dissemination of forecasts to the community from national and sub-national levels. They 

believed that direct communication would reduce the lag time in reaching information to them. 

Table 8: Dissemination system in the study area 

Dissemination System Percentages 

TV 56.8% 

Radio 4.8% 

Phone 35.6% 

None 2.8% 

 

Though People have also a dependency on Indigenous knowledge. Indigenous knowledge can be 

broadly defined as the knowledge that an indigenous (local) community accumulates over 

generations of living in a particular environment. Most elderly people have trust in their knowledge 

practiced by them for years. Frog, Ant, Bird, Cloud, etc. are the natural elements used as to get 

flood forecasting. 

Cloud: Black cloud at the western side of the sky is the symbol of heavy rain and flood. 

Frog or Ant or different insects: People believes that if frog or ant or insects climbs up the roof of 

the house of a tree, there is a possibility of a heavy flood. 
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Bird: A bird name “Suichora” gives them a signal of the heavy flood. As their perceptions when a 

flock of birds roams around the char, there is a risk of flood drowning the char. 

Like these, there are much more indigenous knowledge believed by people. Though each of the 

knowledge is effective in some way, effectiveness is not the same. The following Table 9 the 

percentages of the practiced indigenous knowledge. 

Table 9: Effectiveness of different indigenous knowledges in the study area 

Indigenous 

Knowledge 

Very High High Low Very Low Unknown 

Cloud 20% 78.4% 1.6% - - 

Wind 13.2% 84.8% 2% - - 

Red ant 5.6% 85.2% 8% .8% .4% 

Frog 20.8% 68.4% 10% .8% - 

Bird 5.2% 35.2% 58.4% .4% .8% 

M.Lizard 2.8% 11.2% 51.2% 1.6% 33.2% 

Taro 6% 6.4% 11.6% 2.4% 73.6% 

EarthWorm 4.8% 10.8% 6.8% 2.4% 75.2% 

Proverb 7.2% 8.4% 11.6% .4% 72.4% 

 

Both of the systems is helping people in an early warning system. Climate change and change in 

biodiversity and generation gaps make people more dependent on TV and mobile phone in the 

area. 

5.3 Risk communication and gaps and challenges in flood early warning system 

 

The current flood early system relies on hydro-meteorological data from across the country. Data 

from river gauges and rainfall is collected several times a day, phoned into a central Dhaka office 

and then manually added to a computer register – a time-consuming process that is vulnerable to 

error. The existing system is well established and produces reasonable forecasts, but the 

information provided by the warning stations is too technical for ordinary people to understand. 

The information of increase and decrease water level against the BWDB monitoring stations cover 

only major rivers and is related to the rise and fall of water levels of various rivers. This is not the 

vertical and lateral inundation of specific districts or sub-districts which is valuable at the local 

level. Indigenous knowledge and information at the local level is always not taken into account 

and as a result, people in vulnerable locations cannot relate these warnings to their lives and 

livelihoods. 

Dissemination of flood warnings is much less developed and works predominately at the national 

level. FFWC disseminate forecasting through electronic and print media, but most of the 

Bangladeshi people are very poor and are living vulnerable life in areas where they do not have 

access to electronic media. The communication system below the district level is not fully 

operative. Lack of coordination and insufficient communication between Upazila and union levels 
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about flood warnings causes a greater problem, although they are closer to where floods have their 

main impact and could benefit from receiving flood warnings. Besides, consequences of changing 

climate, higher seasonal variability and more frequent extreme meteorological events have made 

communities more vulnerable. 

Good overall progress in disaster management is one of the major achievements, but challenges 

remain in the implementation of effective early warning systems. For such systems to be effective, 

four elements must be in place: accurate hazard warning; an assessment of likely risks and impacts 

associated with the hazard; a timely and understandable communication of the warning; and the 

capacity to act on the warning, particularly at the local level. Although authorities may be capable 

of disseminating early warnings, the warning dissemination chain is often not enforced through 

policy or legislation. In our country difficulties in coordination, such as a lack of clarity about roles 

and responsibilities across institutions with responsibility for early warning for flood hazard.  

Perhaps the key challenge for Bangladesh as well as our study areas is translating warning into 

concrete local action, even for those with effective capacities for forecasting, detecting and 

monitoring hazards and suitable technologies for disseminating warnings. 

Three main obstacles to undertaking comprehensive risk assessments: limited financial resources; 

lack of technical capacity; and a lack of harmonization among the instruments, tools and 

institutions involved. Data-sharing protocols and mechanisms still do not exist, information 

remains scattered across various departments within the sector and does not provide a complete 

picture of national losses. Producing reliable loss and impact information remains a challenge, 

especially after large disasters or in difficult environments.  

Lack of Institutional Integration   

A Good institutional framework stands out as a prime factor for proper flood management. This 

includes proper institutional arrangement, organizational structures and a strong legislative 

framework. Different ministries with local government bodies like Upazila Parishad, union 

Parishad are involved in river flood and stormwater flooding management in Chilmari Upazila. It 

is evident in the research that there is hardly any cooperation/coordination exists among these 

organizations. The rigid institutional framework has hindered the effort for coordination as well as 

information sharing which often leads to undesirable conflicts among the organizations. 

Implementation of any development requires coordination among the central and local government 

bodies. The implementation of plans also depends on the ability to enforce plans in terms of 

financial and institutional capacity. In general, all these organizations suffer from inadequate 

manpower, funding and logistics. The existing strength of these organizations is inadequate to cope 

with the immediate crisis of serious flood. 

Lack of Fund   

Being a developing country, fund constraints are a common phenomenon for Bangladesh. The 

implementation of any development plan largely depends on donor funding. Because of lack of 



 

 72 

funding the flood control project are taking longer time than the estimation. Permanent flood 

control projects need a huge amount of cost. Flood protecting embankment has been failed because 

of lack of funding as the construction quality is not up to the mark. In general, the maintenance 

division of any development works occupies a small percentage of the National Budget. In our 

economic system financial allocation for maintenance, purpose does not exist. The Ministry of 

Finance and Planning Commission make financial arrangement only for the implementation of the 

project work. But subsequent maintenance cost is not allocated for those projects. The proper 

maintenance and operation of the flood control structures are hindered due to a shortage of funds. 

 

Lack of Participatory Approach  

Rigid, inefficient bureaucratic practice, procedure orientation and lack of public participation all 

these events resist the formation of alternatives to manage floods. A guideline for Participatory 

Water Resource Management is prepared by WARPO. But it is not in practice. There is limited 

and in most cases, no participation is evident in planning, policy and decision-making phases. The 

flood management is driven by top-down decision-making. The flood control measures are 

planned without the participation of the affected people and other stakeholders. Conventional 

public participation can be perceived as consultation to improve the project details that the 

authority has designed them. The existing informal practice of the participatory planning process 

is not based on principles of participation. Due to lack of participation, the development plans fail 

to address the people's needs and integrate their demands in the plan. The absence of public 

involvement in the operation and maintenance of control measures and lack of awareness about 

their role often pose a problem in the proper management of the flood. 

Flood Risk Management Strategies  

An integrated approach to flood management means the best mix of structural and non-structural 

measures. These measures are mostly physical. Though, flood in Chilmari is managed by both 

measures, integration between them is not noticeable. Flood control measures are emphasized than 

the non-structural measure.  

Mismanagement in Warning System  

One of the major problems in the flood management system in Chilmari Upazila is the provision 

of an equal flood warning system within all the unions of the Upazila. From the analysis, it is found 

that the char unions are the most flood vulnerable unions in the upazila. But from the field survey 

it is identified that the people of the union of char unions received no warning about the recent 

flood while the other three unions of the upazila received warning. The consequence of this 

mismanagement is very bad. In the char union, people saw their seeds just before a few days of 

the recent floods. If they received the warning in due time a huge amount of agricultural losses 

could be reduced. The most surprising fact is that, in Ashtamir Char union, people saw their seeds 

without getting a warning and the seeds were washed away by floodwater. When the water was 
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removed from the land, they saw their seeds for the second time. And even for the second time, all 

the seeds were washed away by second time flood water. This has occurred only for the 

mismanagement by the government bodies.  

There is an immediate need to update and improve the Flood EWS so that all elements of the Flood 

EWS provide useful flood warnings to all potential users. 

The following are the key elements of the need’s assessment: 

✓ Scale-down the macro-level forecasts to a locally specific warning signal. 

✓ Identify and incorporate locally available traditional knowledge and techniques to 

transform existing early warning prediction and forecasts into easy and understandable 

language. This will also supplement the modeling errors (if any) and the data and 

information gaps in the forecasting systems. 

✓ Develop and/or strengthen user-friendly early warning dissemination plan combining local 

and national flood forecasting system. 

✓ Identify the exact type and number of the infrastructural support to enhance the local-level 

early warning prediction and monitoring as an overall process. This was done previously 

in the form of installing locally understandable rain/ water gauges and flood markers 

followed by a formal education and awareness process. 

6 Key features of the Dynamic Flood Risk Model (DFRM) including 

comparative advantages (this will also include the maps) 

6.1 Background of DFRM 

Dynamic Flood Risk Model (DFRM) is an area-specific flood risk model which generates 

local flood event data (inundation area, depth, velocity, duration, vulnerability, and risk) using the 

FFWC forecasted information. This community-based early warning system is aimed to increase 

awareness among the communities to enhance flood awareness as well as enhance community 

resilience. Flood risk mapping facilitates the administrators and planners to identify areas 

vulnerable to flood hazards and to what degree they might be affected, and the capability to 

respond and recover.  Fig. 17 shows the Schematization of Dynamic Flood Risk Model. The 

background work of DFRM model consists of the following tasks.  

• Two-dimensional numerical simulation based on previous scenarios 

• Generation of hazard information 

• Generation of communities’ of capitals, exposure, risk and warning 
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Fig. 17: Schematization of Dynamic Flood Risk Model (DFRM) 

 

 

The description of each element is given below 

Two-dimensional numerical simulation based on previous scenarios 

A well-calibrated and validated physics-based nonlinear 2D morpho-dynamic model of 

Brahmaputra-Jamuna (Shampa et al., 2017) has been used to assess the impacts of several 

recommended management options. The numerical model was used on the open-source platform 

of Delft3D (flow version 4.00.01.000000)( Lesser et al. 2004). The Delft3D model has been 

applied in a wide range of scientific projects for the river, estuarine, and coastal systems (e.g., Van 

Der Wegen and Roelvink 2008). In the hydrodynamic part, the model solves the two-dimensional 

depth-averaged shallow water equations (derived from Navier-Stokes equations) for 

incompressible free surface flow (shallow water equations) with consideration of Boussinesq 

approximations. 

For the numerical model, a 240-km long curvilinear grid was constructed with an average 

width of 13 km; starting from almost 27 km upstream of the Kurigram district and ending near the 

Aricha water level measuring station. The reach was discretized by 893x127 grid cells. This grid 

resolution was chosen to cover every bar by at least two grid cells (grid cell size 450x320 m2) 

because the bar size ranges from 549.83x205 m2 to 28635x10475 m2   within the reach of 

Brahmaputra-Jamuna. An example of interpolated river bathymetry for the year 2020 is shown in 

FFWC/

BWDB
Water  evel

DFRM

DEM

Inundation 

Area

 U C

Inundation 

Depth/Duration
Velocity

Hazard Map

Risk Map

Risk 

Element

                               
                  

  
 

 
  

  
  

  
  

 

Numerical 

simulation

 , W      

sec

Vulnerability

Capital



 

 75 

Fig. 18. As the bathymetry and topography data BWDB measured cross-sections, Digital Elevation 

Models (DEMs) of SRTM at 1-arc spatial resolution (~30 m), Google Earth DEM and WARPO 

DEM where is needed. 

To simulate any hydrodynamic model the discharge boundary at upstream and water level 

boundary at downstream is necessary. Therefore from available time-series data (Discharge, Water 

level) from BWDB nearly 50 scenarios has been generated using the time series data discharge 

data of Brahmaputra-Jamuna, Teesta, Dharla, Dudhkumar from year 1956-2020 as upstream 

boundary (shown in Fig. 19-Fig. 22) and water level of Brahmaputra-Jamuana (Aricha), Old 

Brahmaputra (Jamalpur), Jhenai (Juker char) as downstream boundary (shown in Fig. 23-Fig. 24). 

 

 

Fig. 18: Model Grid and Bathymetry 
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Fig. 19: Discharge range for Brahmaputra-Jamuna river at Bahadurabad (in m3/s) 

 

 

Fig. 20:Discharge range for Dharla river at Simulbari (in m3/s) 

 

 

Fig. 21: Discharge range for Dudhkumar river at Pateswari (in m3/s) 
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Fig. 22: Discharge range for Tessta river at Dalia (in m3/s) 

 

 

Fig. 23: Water level range for Brahmaputra-Jamuna river at Bahadurabad (in m PWD) 

 

 

Fig. 24: Water level range for Old Brahmaputra river at Jamalpur (in m PWD) 
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Generation of hazard information 

From the model results components of hazards such as the area of inundation, depth of 

inundation, duration of inundation and flood flow velocity has been extracted in all scenarios for 

365 days. The char people are usually used to flood.  The field survey during the study in the chars 

of Brahmaputra-Jamuna to assess their perception of flood hazards. Hazard ranking 0 indicates a 

very low hazard corresponding to the inundation is less than 0.1m, overland flood velocity is less 

than 0.02m with average flood duration (i.e. 60 days for riverine flood). Accordingly hazard 100 

indicates a very high hazard with severe damage on life and livelihood corresponds to flooding 

depth with greater than 1 m, with high velocity and 90% longer duration. Finally, the hazard is 

calculated using the following formula  

Hazard, 𝐻𝑧 = 𝑎 ∗ 𝑊𝑑 + 𝑏 ∗ 𝑊𝑣 + 𝑐 ∗ 𝑊𝑑𝑢…………………………………..(1) 

 

Where, 

 𝑎, 𝑏, 𝑐 𝑎𝑟𝑒 𝑤𝑒𝑖𝑔ℎ𝑡𝑖𝑛𝑔 𝑓𝑎𝑐𝑡; Determined by Principal Component Analysis 

𝑊𝑑 , 𝑊𝑣 𝑎𝑛𝑑 𝑊𝑑𝑢  𝑤𝑖𝑔ℎ𝑡𝑒𝑑 ℎ𝑎𝑧𝑎𝑟𝑑 𝑖𝑛𝑑𝑒𝑥 

The value of 𝑎 ranges between 0.34 to 0.44, b 0.32 to 0.42 and c 0.22 to 0.24. 

Generation of communities’ of capitals, exposure, risk and warning 

According to IPCC AR5, risk is a multiplicative function (non-linear combination) of 

hazard, exposure of human and natural systems and vulnerability (IPCC, 2014; Barros et al., 2014) 

(eq. 2)(shown in Fig. 25)  where vulnerability is computed from five various capitals; physical 

capital, natural capital, human capital, social capital and financial capital (eq. 3). Here, Capitals 

are calculated from a linear combination (weighted sum) of socio-economic adaptations (UNDP, 

2017) shown in Fig. 26 and Hazard component is also computed form the linear combination 

(weighted sum) of water depth, flood velocity and flood duration The relative weighted scores are 

calculated by using PCA. PCA gives a correlation matrix that identifies the principal component 

for a system. Pearson correlation coefficient was used to find the weights of the parameters that 

describe how much an indicator can explain a component vector. Table 1 shows the capitals 

corresponding to various domains that are used to assess risk. 

𝑅𝑖𝑠𝑘 = 𝐻𝑎𝑧𝑎𝑟𝑑 ∗ 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 ∗ 𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦………………………..(2) 

and 

 𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦 = 100% − 𝐶𝑎𝑝𝑖𝑡𝑎𝑙(𝑖𝑛 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒)  ………………… (3) 

Risk, Capital and Vulnerability assessed through the following diagrams in Fig. 25 and Fig. 26 
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Fig. 25: Risk Assessment 

 

Fig. 26: Capital and Vulnerability assessment 
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Table 10: Total lists of exposure, hazards and socio-economic capitals. 

Domain Indicators Explanations 

Exposure Percentage of people living 

per area  

Exposure refers to the 

parameters which are 

directly affected due to any 

hazard. 
Ktacha House in percentage 

Hazard Water Depth Flood is caused by the 

combined action of fluvial 

flow from upstream rivers & 

tide from sea and occurs 

mainly during monsoon. The 

main impact zone of the 

flood is confined within the 

northern part of the coast 

which is not protected by 

polders (Haque and Nicholls, 

2018). 

Flood Velocity 

Flood Duration 

Capitals Physical Capital Educational Institution Physical capital comprises 

the basic infrastructure and 

producer goods needed to 

support livelihoods. The 

infrastructure looks at 

changes in the environment 

that affect communication 

and access to basic services. 

Production goods are the 

tools and equipment which 

increase productivity 

Shelter Center 

Tubewell 

Paka-Semi Paka house 

Community Clinic 

Religious place (Mosque)  

Human Capital Cultivable land Human capital encompasses 

the abilities, experience, 

work skills and good health 

that, when combined, allow 

populations to engage with 

different livelihood 

strategies and reach their 

objectives.  

 

Male : Female 

Employed people 

Access to relief goods 

Number of Boat owner 

Floating or Hanging Veg 

Garden 

Homestead Plantation 

People access to the tube 

well 

Capable People 

Social Capital Literate People Social capital is closely 

linked with structures and 

processes for transformation. 

Structures and processes can 

themselves be a product of 

Involved in Recovery 

Process 

People using electricity 

Access to mass media 
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Bazar social capital. The 

relationship works in both 

directions and can be self-

perpetuating. 

Moszid going people 

Number of Volunteer 

Indigenous knowledge 

Primary school student 

Radio station 

Network Coverage 

Financial Capital Number of HH with access 

to microcredit 

Financial capital refers to the 

financial resources that 

people use to achieve their 

livelihood objectives. The 

definition used here includes 

flows as well as stocks and it 

can refer to consumption as 

well as production. This 

definition has been adopted 

to capture an important 

livelihood building block, 

namely the availability of 

cash or equivalent that 

enables people to adopt 

different livelihood 

strategies. 

Insurance 

Savings 

Ghat 

Growth Center 

Employed People 

Number of Cattle Owner 

Natural Capital Tubewell Natural capital is the term 

used to describe the stocks of 

natural resources from which 

further resources and 

services can be developed 

which may prove useful to 

livelihoods. A broad variety 

of resources fall within this 

category. 

Pond/Deghee 

Bamboo Bush 
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6.2 Key Features of Dynamic Flood Risk Model (DFRM) 

Dynamic Flood Risk Model (DFRM) is an easy-to-use software package/tool to identify flood 

hazard & risk-prone areas that would be useful for decision-makers to make well-informed 

decisions for flood management. The model interface is shown in Fig. 27. The primary input of 

DFRM is the water level or danger level information (provided by the BWDB) of Jamuna (at 

Bahadurabad point), Teesta (at Kauniya point) or Dharla (at Taluk-Simulbari point) river, DFRM 

generates area-specific Inundation, Hazard, Risk Map as well as Vulnerability and Capacity Map. 

It also provides area-specific warning from this water level or danger level information. The model 

also contains community capital, vulnerability and exposure database. A typical example of the 

vulnerability map of Kurigram and Jamalpur is shown in Fig. 28. 

 

Fig. 27: DFRM interface (Bangla version) 
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Fig. 28: An example of a Vulnerability map of the study area 

Flood risk mapping and warning facilitate the administrators and planners to identify areas 

vulnerable to flood hazard, people, facilities, and infrastructures at risk and to what degree they 

might be affected, and the capability to respond and recover. Most importantly, it helps to identify 

and prioritize the mitigation and response efforts. 

 

Fig. 29: An example of typical inundation Map at Ashtamir char, Kurigram 
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Traditionally, flood policies concentrated on the control or reduction of flood hazards, i.e., 

decreasing the probability of occurrence and intensity of flood discharges and inundations (Fig. 

29). Flood risk management puts a much stronger emphasis on flood risk, where risk is defined as 

damage that occurs or will be exceeded with a certain probability in a certain period. Hence, 

damage aspects need to be taken into account in any deliberations on flood risk management.  

Mitigation of flood risk can be accomplished through reducing the intensity of hazards, by 

engineering or structural measures, which alter the frequency (i.e., the probability) of flood levels 

in an area, or reducing the exposure or damage susceptibility of the elements at risk, by non-

structural measures, for example, through changing or regulating land use, through flood warning 

and effective emergency response, and flood-resistant construction techniques. 

 

Identification of those areas at risk of flooding will also help inform emergency responses. 

For example, areas that are likely to require evacuation can be identified, and evacuation routes 

can be planned and signposted, so local communities are made aware in advance of an emergency. 

The identification of flood risk areas will also help in the location of flood shelters for evacuees 

(Fig. 30). It is essential that specific infrastructure, such as electricity supplies, water supply, etc., 

and services, such as emergency services, continue to function during a flood event. The creation 

of flood risk maps will, therefore, allow planners to locate these elements in low-risk areas so that 

they can continue to serve during an extreme event.  In the longer-term, flood hazard and risk maps 

can support planning and development by identifying high-risk locations and steering development 

away from these areas. This will help to keep future flood risks down and will also encourage 

sustainable development. 

Fig. 30: An example of typical Hazard (left) and Risk (right) produced by DFRM 
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7 Institutional framework  
 

Flood Forecasting and Warning Center (FFWC) of Bangladesh Water Development Board 

(BWDB) is the focal institution for flood forecasting in Bangladesh which provides daily water 

level and rainfall situation report with forecast bulletins for 24, 48, 72, 96, and 120 hours from 

April to October every year. The operational flood forecasting system is based on real-time water 

level data received from available stations in Bangladesh and quantitative precipitation forecasts 

from numerical weather prediction models provided by the Bangladesh Meteorological 

Department (BMD).  The forecasted information is national-level information generated in terms 

of danger level ‘often difficult to understand by the local community. Furthermore, there is no 

hazard or risk-related information. The dissemination of FFWC warnings goes from National 

Disaster Management Committee (DMC) to Union DMC with available media coverage. 

Considering these gaps, the newly developed flood risk information (generated by DFRM) 

dissemination strategy will follow the existing dissemination process at the same time the 

community level, under the Union DMC, a new local community unit is proposed (shown in Figure 

17). 

 

Fig. 31: Framework on Flood Forecast Dissemination Strategy 

The unit will consist of several volunteer groups supposed to work into 3 sub-units such as- 

Preparedness & Warning Group, Shelter & Rescue Group, Relief & Rehabilitation Group.  Each 

group will be formed by three volunteer’s one male, one female and one group leader 

(male/female). The number of volunteers should be sufficient to cover 2 sq. km, providing service 

to 2-3 thousand people. For the initial piloting four unions have been selected with the discussion 

of NRP-DDM, Care-Bangladesh and IWFM- Holokhana, Ramna, Astamir Char and Chikajani as 
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shown in Fig. 32. The volunteers started their work at the starting of the monsoon season initially 

by tracking the forecasted water level of FFWC and the generated warning from DFRM. 

 

Fig. 32: The proposed piloting unions 

With the increase of water level, the DFRM showed the warning number from 1 to 5. The local 

volunteers of advised display the one and two yellow flags when the warning no becomes 1 and 2 

respectively. The dimension of the flag should be 24 inches X 18 inches. With warning number 3, 

one red flag will be displayed. It will be continued with three red flags up to warning no 5 as shown 
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in Fig. 33. The explanations of all waring number in Raising stages of the flood is illustrated in 

Fig. 33. For example, when the warning no was 1, it indicates that within 5 to 7 days all of the 

low-lying areas of that village will be inundated. In case of warning no 5, all of the areas of that 

village are at the risk of inundation with  8-10 ft water depth with high flow velocity and damages. 

 

Fig. 33: Flags showing the warning number and explanation (in Bangla) (Rasing stage) 

Fig. 34 shows the instructions to the community at the rising stages of the flood. During Warning 

no 1 and 2, the communities should be prepared for their safety, should take precautions for 

harvesting their crops. During the warning, no 4 preparation should be started for evacuation for 

vulnerable groups- elderly people, persons with disabilities, children and pregnant women. During 

warning no 5, the vulnerable groups should be moved to the nearly ‘Flood shelter’. Fig. 35 and 

Fig. 36 show the way to lower the flags at the recession stage and the corresponding instructions. 

 



 

 88 

 

Fig. 34: Instructions to the community (Rasing stage) 
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Fig. 35: Flags showing the warning number and explanation (in Bangla) (Recession stage) 
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Fig. 36: Fig. 37: Instructions to the community (Recession stage) 

 

8 Concluding Remarks 
This report demonstrates the background work of the Dynamic Flood Risk Model (DFRM) – the 

two-dimensional numerical simulation, scenario generation and how hazard and risk information 

has been generated from these modeling works and the proposed institutional framework of 

implementation. 

The concept of the Dynamic Flood Risk Model (DFRM) is formed to disseminate community-

based flood information to enhance community resilience. Therefore, the success of such a 
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technique always depends on the proper dissemination of the information. An institutional 

framework is also presented including the local volunteers' activity for the flooding of the year 

2021. The unit will consist of several volunteer groups. Each group will be formed by three 

volunteer’s one male, one female and one group leader (male/female). For the initial piloting four 

unions have been selected with the discussion among NRP-DDM, Care-Bangladesh and IWFM- 

Holokhana, Ramna, Astamir Char and Chikajani. With the increase of water level, the DFRM will 

show the warning number from 1 to 5. The local volunteers are suggested to display the yellow 

and red flags according to the warning numbers. The instructions to the local communities are also 

suggested according to the warning number. It is hoped that this framework will facilitate the 

administrators and planners to identify areas vulnerable areas and enhance their capability to 

respond and recover. At the same time, the communities will receive the flood warning for the first 

time with the proper instructions which will be beneficial to save their lives and livelihoods.  
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Introduction 

Bangladesh is one of the most vulnerable countries in the world due to hydro-geological and socio-

economic factors such as geographical location, topography, extreme climate variability, high 

population density, poverty and heavy dependency of agriculture on climate. The vulnerability 

caused by a flood is relatively high as one-fifth to one-third of the country is annually flooded by 

overflowing rivers during the monsoon. Extreme rainfall within the country also exaggerates the 

flooding situation during the same period. Though normal floods are considered a blessing for 

Bangladesh-providing vital moisture and fertility to the soil through alluvial silt deposition in 

floodplains, moderate to extreme floods are of great concern, as they inundate large areas (more 

than 60% of the country are inundated in large flood events) and cause widespread damage to crop 

and properties (Rahman and Salehin 2013; Chowdhury et al. 1997). The socioeconomic impact of 

floods is profound; the flood-prone zones represent areas with the highest incidence of the extreme 

poor, and the number of poor living in high flood risk areas is on the rise. To reduce such huge 

vulnerability of flood in the path of achieving the Sustainable Development Goals (SDGs) by 2030, 

the Government of Bangladesh under the National Resilience Programme (NRP) of the with the 

technical assistance of the United Nations Development Programme (UNDP), UN Women and 

United Nations assigned the Institute of Water and Flood Management (IWFM) BUET to develop 

a sustainable strategy for community-driven Flood Preparedness Programme (FPP) through 

inclusive, gender-responsive disaster management. Focusing to build a Flood Resilient 

Community through enhancing flood early warning and preparedness, improved coping and 

response mechanisms in line with the changing trends of the flood incidents, this training modue 

has been prepared for the local community of Jamalpur and Kurigram district. The overall aim of 

the module is to train the local volunteers about the overall flooding and flood-warning mechanism 
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of Bangladesh, introducing a newly developed decision-support tool named Dynamic Flood Risk 

Model (DFRM) and clarifying the roles and responsibilities of community volunteers during the 

flood to reduce the flood hazard and to make the flood resilient community.  

Objectives of the module 

The overall objective of the module is to train the local community comprehensively with the 

scientists, key stakeholders, and the community to make a flood-resilient society. The module has 

also targeted the following objectives to uptake the benefits of the project for society.  

i. To establish a comprehensive way with the scientists, key stakeholders, and the 

community people for understanding the nature of flood and its basic components.  

ii. To enhance a proper science communication of the flood hazard maps, land use maps, 

risk assessment and risk maps with the local volunteers  

iii. To institutionalize the knowledge resources from the interpretation mechanism of risk 

map from the DFRM model developed under this project. 

iv. To discuss the role of the volunteers to build a flood-resilient society. 
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Module One 

Understanding the flood of Bangladesh 

 

Introduction 

The community-driven Flood Preparedness Programme (FPP) under the National Resilience 

Programme (NRP) of the Government of Bangladesh has been formulated to build flood resilient 

communities in selected Upazilas of Jamalpur and Kurigram district. This exercise corroborates 

bringing science, society and institutions together to deal with the flood risks. To address this issue, 

the concept of the flood is discussed in Module 1. 

Key points: Flood, Inundations, Flood warning system, Flood risk mapping 

Session I: Flood of Bangladesh 

Facilitators’ Guideline 

1. Those who will conduct the session will first explain about flood and its definition for the 

convenience of everyone. 

2. Explain the differences between flood and inundation to make them clear about the concept 

of the flood. 

3. It would be more effective to describe the picture, map, and diagram to the volunteers for 

understanding the differences including the explanation about the factors that influenced 

the flooding mechanism in Bangladesh. 

4. The severity of flooding in Bangladesh needs to be explained through graphs and diagrams 

which would be effective to local people for understanding the flood variation and history. 



 

 4 

Objective 

At the end of the session, the participants will be able to learn 

• Learn about the concept of floods. 

• Be able to understand the flood and inundation and their basic difference. 

• Knowledge about the factors that influenced the flooding mechanism in Bangladesh. 

• Learn about the factors determining the severity of flooding. 

Methods of delivery: 

• PowerPoint presentations 

• Open or group discussions 

• Graphical representation 

• Question and answer 

Material to be used 

Powerpoint projector, Pointer, Flip charts, Permanent markers and/or whiteboard markers, 

Whiteboard, Ink remover, etc. 

Process:  

1. The facilitator can begin with a PowerPoint presentation or a poster by defining the “flood” 

and “inundation”. 

2. Then the facilitator can explain the differences between the flood and inundation and he/she 

will discuss in detail by explaining the figure seasonal inundation; the distinction between 

inundation and flood is linked to damage. 

3. After that facilitator will deliver his/her speech about the geographical setting of 

Bangladesh and the factors that influenced the flooding mechanism in Bangladesh. 

4. Finally, the facilitator will discuss in detail the factors determining the severity of flooding 

including the presentation of various reports. 
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Duration: 1.5 hr 

Key definitions 

Flood and inundation  

The term ‘inundation’ or ‘flood’ depends on the relative benefits and disbenefits it generates.  On 

an average year, overbank flow from rivers into the (active) floodplains leads to several 

hydrological or environmental and ecological functions. The seasonal inundation will be termed 

‘Flood’ when inundation causes damages to property and crops, disrupts communication and 

economic activities and brings harmful effects to human beings as well as to flora and fauna. 

 Flood risk management should thus focus on maximizing the beneficial functions of 

inundation into the floodplains and at the same time minimizing the damage due to floods.  This 

will warrant a combination of structural and non-structural mitigation measures.  

 

Figure 1: Seasonal inundation; the distinction between inundation and flood is linked to damage 

 

 

Factors influencing flooding mechanism 

Geographical factors 

Dry season Monsoon season
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Floods understood as a destructive abundance of water, are generated by the interaction of various 

processes. As Nied et al. (2013) indicated, physical controlling factors include “hydrological pre-

conditions (e.g. soil saturation, snow cover), meteorological conditions (e.g. amount, intensity, and 

spatial and temporal distribution of precipitation), runoff generation processes as well as river 

routing (e.g. superposition of flood waves in the main river and its tributaries)”. The combination 

of these factors and their spatial distribution at a regional scale may be important, as flooding can 

affect many sites simultaneously, whereas other sites remain unaffected (Merz and Blöschl 2008; 

Nied et al. 2013). Across Europe and Asia, floods have very different characteristics, depending 

on geography, climate/weather characteristics, and human occupancy (FloodSite 2007). Several 

geographical and hydro-meteorological factors, as illustrated in Rahman and Salehin (2013), play 

dominant roles in causing widespread river flooding in Bangladesh.  

 

Figure 2: Geographical setting of Bangladesh 

• Only 7% of the total area of the three basins lies within Bangladesh 

• Excessive rainfall in GBM basins is the principal cause of riverine floods in Bangladesh  

• About 1.18 TCM of water flows annually to the sea, of 90% enters Bangladesh from 

upstream catchments; the rest are contributed by total internal rainfall. 

Surrounded by Mountains
Lower riparian country
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• The major part formed via the deltaic process by alluvial deposits of Ganges and  

Brahmaputra 

• Ganges, Brahmaputra and Meghna along with their distributaries & tributaries formed 

extensive floodplains  

• The major part formed via the deltaic process by alluvial deposits of Ganges and  

Brahmaputra 

• Ganges, Brahmaputra and Meghna along with their distributaries & tributaries formed 

extensive floodplains  

Unique hydro-meteorological system 

• Highly skewed temporal variation of rainfall well as wide spatial variation in the three 

upstream basins as well as within the country play important roles in intensifying floods in 

Bangladesh 

• The three major river systems discharge about 142,000 m3/s into the Bay of Bengal during 

high-flow periods with Brahmaputra and Ganges carrying about 85% of flood flow inside 

Bangladesh. 

• The combined flows of the three major river systems discharge into the sea through a single 

outlet, which is the Lower Meghna. 

• The coincidence of peak flow of lower Meghna coincides with the spring tide with tidal 

levels creates severe drainage problems.  Monsoon wind set-up also plays a part by raising 

the sea level, causing further slowing down of passage of flood flow towards the sea. 
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Figure 3: Hydro-meteorological system 

 

Severity of flooding 

The characteristics (e.g. area of inundation, depth of inundation, duration of inundation, flood flow 

velocity, rate of rising of flood, time of occurrence, etc.) of these different types of floods are 

different and so are their damage potentials under normal and extreme events.  For river floods,  

▪ area of inundation – important for all types of floods 

▪ depth of inundation – important for all types of floods 

▪ duration of inundation – important for river flood and rainfall flood 

▪ flood flow velocity – important for flash flood, storm surge 

▪ rate of rise of flood 

▪ time of occurrence 

For rainfall floods, depth and duration are important, while depth, duration and velocity may 

become important parameters for flash floods.  However, it should be noted that the relative 
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importance of these parameters on different risk elements also depend on types of elements and 

their susceptibility to the parameters.     

In Bangladesh, the inundation depth has a direct bearing on the extent of flooding. Smaller 

differences in peaks of major floods can make a big difference in terms of flood affected area, 

since it is the spreading of floodwater evenly over a wide and flat floodplain that slows down the 

rate of rising in water levels. Previous studies (e.g. Chowdhury et al. 1997) found that the 

difference in annual maximum flood levels of different return periods is not large.     

Influence on damage 

In Bangladesh, the characteristics of flood may affect the damage on various ways such as 

▪ Area-Determines which elements at risk will be affected 

▪ Depth-Strongest influence on the damage 

▪ Duration-Special influence to damage on building fabric 

▪ Velocity-High velocity lead to increased damage 

▪ Rise rate-influence on damage reducing the effects of warning and evacuation 

▪ Time of occurrence-Specially importance of crops 

▪ Floods in June can damage Aus and deepwater Aman paddy and jute crops 

▪ Floods in July and early August generally do less damage 

▪ Aus and jute on flood-prone land have mainly been harvested 

▪ Deepwater Aman seems to benefit from high water-levels 

▪ Floods in late August and September can be particularly damaging to crops  

▪ Deepwater Aman can no longer lengthen its stems with rising water-levels 

▪ Submergence at panicle-initiation/ flowering stages can prevent grain formation 
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▪ On higher land, high water levels may drown transplanted Aman paddy seedlings 

or prevent them from being planted (or replanted after an earlier flood loss)  

According to the research of Rahman et al. (2014), Bangladesh has experienced seventeen highly 

damaging floods in the 20th century. Bangladesh has experienced floods of a vast magnitude in 

1974, 1984, 1987, 1988, 1998, 2000 & 2004 since its independence in 1971 (FFWC, 2005). The 

largest recorded flood in depth and duration of flooding in its history occurred in 1998 when about 

70% of the country was underwater for several months (FFWC, 2005 & Nishat et al., 2000). Floods 

that affected more than 20% of the country’s land area of the country are presented in Figure 4. 

 

Figure 4: Different floods and their affected area (% of the total area of the country) Source: 

(MoDMR, 2014) 

The crop damage by flood is largely compensated by substantially higher yields due to higher 

residual moisture available to the following crops. There was substantial damage in 2004 even 

though the area flooded was much lower (38%) compared to that in 1998 (67%) (Figure 5).  The 

non-agricultural sector suffered the loss for as high as 74% of total loss, with the remaining 26% 

accrued to agriculture (crop plus non-crop). 
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Figure 5: Flood damage during major flood years (Source: Rahman and Salehin 2013)  
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Session II: Overview of different types of flood and warning system 

Facilitators’ Guideline 

1. Those who will conduct the session will first explain various scientific terms related to 

floods for the convenience of everyone.  

2. Explain the different characteristics and causes of different types of floods to make them 

easier to understand. 

3. The most important thing is that it would be more effective to show the map to the general 

public so that they can easily understand the type of floods that occur in any part of 

Bangladesh. 

4. The role of flood warning agencies and their limitations needs to be explained, and the 

reasons why our proposed dissemination method will be more effective need to be 

explained to everyone present through graphs and flow diagrams. 

 

Objective 

At the end of the session, the participants will be able to learn 

• Learn about the different types of floods that occur in Bangladesh. 

• Be able to get a good idea about the cause of the flood. 

• Gain detailed and clear knowledge about the various types of social, economic, and 

environmental damage caused by floods in Bangladesh.  

• Acquire idea about the current flood warning in Bangladesh 

• Learn about the problems and limitations of the existing warning signal system 

• Get an overview of flood risk modeling 
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Methods of delivery: 

▪ PowerPoint presentations 

▪ Open or group discussions 

▪ Graphical representation 

▪ Internet browsing 

 

Material to be used 

Powerpoint projector, Pointer, Flip charts, Permanent markers and/or whiteboard markers, 

Whiteboard, Meta cards or sticky notes in different colors, Fixed Markers, Ink remover, Multicolor 

sign pen, etc. 

 

Process 

1. The facilitator can begin with a PowerPoint presentation explaining the “different types of 

the flood” that usually occur in Bangladesh.  

2. The facilitator can then explain the advantages and disadvantages of floods in Bangladesh, 

and he/she will discuss in detail why different types of floods occur in different parts of 

Bangladesh.  

3. Then the facilitator may ask the participant to list the type of flood they have experienced 

in their lifetime 

4. After that facilitator will deliver his/her speech on the present flood warning system in 

Bangladesh. 

5. In the meantime, the facilitator will brief on the limitations of the current flood warning 

system and how to overcome them. 
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6. Finally, the facilitator will discuss in detail the flood risk mapping and how it can reduce 

flood damage, including the presentation of various reports. 

Duration: 1.5 hr 

Key Definitions 

Types of floods encountered in Bangladesh 

Bangladesh generally experiences five types of flood. These are given below; 

i. River floods:  

• The principal sources of floods are the river floods from the major river systems in 

the monsoon months. 

• These floods are caused principally by cross-border flows, are the most dominant 

type, in terms of frequency of occurrence, areal extent, and yearly damage.  

• The most destructive river floods occur when the discharge of both the Brahmaputra 

(June / July) peak and Ganga (August/September) co-inside causing downstream 

devastation.  

• Around 80% of the total flow occurs in the 5 months of monsoon from June to 

October. 
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Figure 6: River flood in Bangladesh 

 

ii. Rainfall floods:  

 

• Rainfall floods often accompany river floods, which result from runoff of high 

intensity and long duration rainfalls over Bangladesh itself that cannot be drained 

because of high outfall water levels.  

• About 80% of annual rainfall in Bangladesh occurs from May to September when the 

rivers flow at a high stage due to the huge inflow of water from catchments outside 

the country. 

• Rainfall floods affect crops in the same way as do river floods in the monsoon.   

• The impacts of this type of flood are on the rise because of a change in hydrological 

regime in the floodplains due to unplanned construction of different types of 

infrastructures (e.g. roads, bridges, culverts, etc), and flow obstructions on drainage 

canals by earthen dams. 
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Figure 7: Rainfall flood in Bangladesh 

iii. Flash Floods: 

 

• The northern and north-eastern transboundary hill streams are susceptible to flash 

floods from the adjacent hills in India. Sylhet, Moulvibazar, Sunamganj, Habiganj, 

Kishoreganj, Netrokona, Rangamati, Bandarban, and Khagrachari are the main flash 

flood-prone districts.  

• In the pre-monsoon months of April and May, flash floods cause extensive damages 

to dry-season boro rice crop in the haor areas in the northeast region just before or at 

the time of harvesting crops, as well as to properties and infrastructures.  

• Damages to boro rice and breaching of embankments are very common in some part 

or other of the eastern foothill regions and damages to property, especially road and 

railway embankments and bridges, and buildings alongside river channels, occur 

during very high flash floods.  

• In the years 2002, 2004, 2007, 2009, 2010 and 2016 flash floods devastated the only 

winter crop of the northeast Haor region severely.  

• Flash flood impacts are not limited to those in the pre-monsoon months as 

transboundary hilly rivers remain flashy throughout the year.  Greater monsoonal 



 

 17 

rainfall brings forth higher peaks in water levels, causing widespread flooding. 

Damages to infrastructure are more pronounced compared to crops during monsoon.   

 
Figure: Flash flood in Bangladesh 

 

iv. Tidal floods:  

 

• The areas adjacent to estuaries and tidal rivers in the southwest and south-central 

parts of the country (where they are not empoldered) experience tidal floods twice a 

day due to astronomical tide from the Bay of Bengal.  

• A considerable area in the southwest region is below the high water level of spring 

tide. 
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Figure 8: Tidal flood in Bangladesh 

 

v.Storm surge flood:  

• The origin and nature of storm surge flooding are distinct from fluvial, tidal and 

fluvio-tidal flooding.  

• Approximately 12,000 sqkm of coastal land is prone to occasional storm-surge 

floods due to tropical cyclones in the Bay of Bengal from April to June and 

September to November.  

• Cyclones have the most dramatic consequences among the different hazards in 

Bangladesh.  
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Figure 9: Storm Surge flood in Bangladesh 

 

 

Figure 10: Map of flood prone areas in Bangladesh 
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Overview of present flood warning system 

• Flood Forecasting and Warning Center (FFWC) of the Bangladesh Water Development 

Board (BWDB) is the focal institution for flood forecasting in Bangladesh. 

• It provides daily water level and rainfall situation report with forecast bulletins for 24, 

48, 72, 96 and 120 hours from April to October every year.  

• In this period, the field-level hydrological measurement division works closely with the 

flood forecasting center to provide observed data.  

• The operational flood forecasting system is based on real-time water level data received 

from available stations in Bangladesh and quantitative precipitation forecasts from 

numerical weather prediction models provided by the Bangladesh Meteorological 

Department (BMD).  

• The forecasted information is national-level information which is often difficult to 

understand by the local community.  

• Moreover, they circulate only inundation information. But in the case of flood, the risk 

information is more valuable to the local people.  

• Furthermore, the dissemination of FFWC warnings goes from National Disaster 

Management Committee (DMC) to Union DMC with available media coverage. 

 

Forecast products  

✓ Daily water level and rainfall situation reports   

✓ Flood conditions summary (provided both in Bangla and English) 

✓ Forecast bulletins for 24, 48, 72, 96, and 120 hours 
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✓ Rainfall surface map 

✓ Flood inundation map 

✓ Interactive voice response (mobile voice message)  

✓ Special outlook 

 

 

Figure 11: Present Flood Warning and Dissemination process in Bangladesh 

Overview of flood risk mapping 

A risk map is a special topographic map where the hypothetical flood characteristics are 

represented graphically. To draw a flood risk map, four phases are usually recognized: 

hydrologic, geomorphic, and hydraulic and land use. Flood risk maps mean more than just a 

map for one specific flood event. It is the basic tool and starting point of any regional 

intervention policy for flood control. Flood risk maps can be used for several purposes. 
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Importance of flood hazard and risk mapping 

▪ Central to formulating flood mitigation strategies is the preparation of flood hazard and 

risk maps 

▪ Flood hazard mapping is vital for appropriate land use planning; optimal exploitation and 

management of land and water resources; planning for structural flood mitigation options 

▪ Traditionally, flood policies concentrated on flood control or reduction, i.e. decreasing the 

probability of occurrence and intensity of floods 

▪ Flood risk mapping facilitates to identify areas vulnerable to flood hazard, people, 

facilities and infrastructures at risk and to what degree they might be affected, and the 

capability to respond and recover 

▪ It helps in identifying and prioritizing the mitigation and response efforts. 

▪ Identification of those areas at risk of flooding will also help  inform emergency responses  

▪ Will help identify areas that are likely to require evacuation; evacuation routes can 

be planned 

▪ Identifying locations of flood shelters for evacuees 

▪ Will, therefore, allow planners to locate the emergency service facilities (electricity 

supplies, water supply, etc) in low-risk areas  

▪ In the longer term, flood hazard and risk maps can support planning and 

development by identifying high-risk locations and steering development away 

from these areas.  
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Module Two 

Dynamic Flood Risk Model (DFRM) and Flood Risk 

Information  

 

Introduction 

A community-based early warning system has been proposed by developing the Dynamic Flood 

Risk Model (DFRM) to increase awareness among the community to monitor flooding events as 

well as enhance community resilience. The objective of this part is to demonstrate DFRM for 

Kurigram and Jamalpur Districts which is potentially vulnerable by flood hazard.   

Key points 

• Dynamic Flood Risk Model (DFRM) 

• Early Warning System 

• Map Interpretation 

• Dissemination Strategy 

Session I: Dynamic Flood Risk Model (DFRM) 

Facilitators’ Guideline 

1. Facilitator can divide this module into two sessions; 

a. Introduction to Dynamic Flood Risk Model (DFRM) 

b. Risk, Resource and Evacuation Mapping (R&E) 

2. Facilitator may start the session by conducting a Q & A session at first where the facilitator will 

ask questions from the participants to measure their knowledge of the respective community. 
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Objective 

At the end of the session, participants would be able to learn: 

• General overview of Dynamic Flood Risk Model (DFRM) 

• How to interpret flood risk map from DFRM results 

 

Methods of delivery: 

Training of Volunteers: Discussions and Dynamic Flood Risk Model (DFRM) live 

presentations to explain the process, the importance of the tools, which can be used in 

conducting the Risk, Resource and Evacuation mapping exercise. 

Material to be used 

• Laptop/Desktop Computer 

• Projector 

• Dynamic Flood Risk Model 

• Internet Connection 

 

Process:  

1. Facilitator can inaugurate the session with a PowerPoint presentation explaining what “DFRM” 

is, how DFRM is developed and why DFRM is necessary. 

2. Facilitator can show the process of extracting flood risk map from DFRM by entering the 

FFWC’s W  data. 

3. Facilitator can then disseminate the flood risk map and interpret the results of flood risk map. 

Duration: 1.5 hr 
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Overview of Dynamic Flood Risk Model (DFRM) 

What is DFRM? 

• Dynamic Flood Risk Model (DFRM) is an area-specific flood risk model which generates 

local flood event data (inundation area, depth, velocity, duration and damage) using the 

FFWC forecasted information. 

• Flood risk mapping facilitates the administrators and planners to identify areas vulnerable 

to flood hazards and to what degree they might be affected, and the capability to respond 

and recover.  

• Flood risk areas will help in the location of flood shelters for evacuees and in the longer 

term, flood hazard and risk maps can support planning and development by identifying 

high-risk locations and steering development away from these areas.  

• The main purpose of the model is to refine the FFWC warning and generate the community 

level flood inundation, hazard, and risk map (Figure 12). 
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Figure 12: Schematization of Dynamic flood risk model (DFRM) 

 

Working Principle of DFRM 

✓ Generation of the model grid and bathymetry: Latest bathymetry (the year 2020) of BWDB 

and topographic data (satellite image- SRTM) is considered to generate the model grid and 

bathymetry (Figure 13). The model area consists of the whole Brahmaputra-Jamuna River 

and part of Dudhkumar, Dharla, Teesta and Old Brahmaputra rivers comprising 246 Km 
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long with an average width of 33 Km. The total area has been divided into 127x893 cells 

curvilinear grids to perform the 2D hydrodynamic simulation. 

 

Figure 13: The Grid (left) and bathymetry (right) of the model 

✓ Scenario generation: Nearly 60 scenarios have been generated from the available time-

series data (mean daily) of discharge and water level of BWDB considering the hydraulic 

condition of the rivers from 1956 to 2020. The observed/generated discharge data of 

Brahmaputra-Jamuna, Teesta, Dharla, and Dudhkumar River are considered as the 
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upstream boundary condition. At the same time observed/generated water level of 

Brahmaputra-Jamuana (Aricha), Old Brahmaputra (Jamalpur), Jhenai (Juker char) are 

considered as the downstream boundary condition. 

✓ Extract simulation results: From the simulation results the information of hazards such as 

the area of inundation, depth of inundation, duration of inundation and blood flow velocity 

has been extracted in all scenarios.  

✓ Generation of flood risk map: Every year from the FFWC prediction of WL, algorithms 

has been developed to find out the closest scenario and risk produced by that scenario will 

be circulated to the local people. 

Mapping Capital 

✓ Capital mapping is to show the strength of a village to combat hazards. However, the 

capital of a village has been shown from five different perspectives. These are human, 

social, physical, financial and natural capital. 

✓ Indicators have been selected for all type of capitals those enrich the asset. For example, 

human capital has five indicators (literate People, employed people, male: female, capable 

people, people access to tubewell). 

✓ Data of all the indicators have been used as a percentage. Then all the indicator values for 

a specific type of capital have been summed up with calculated weight for finding the total 

value of capital. This weight has been calculated applying Analytical Hierarchy Process 

(AHP). The result has been shown in the map through ArcGIS. In the following map, 

human capital has been shown in the union level firstly. Then two unions have been 

detailed to village level. 
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Figure 14: Human Capital Mapping of union and village level; 

✓ Again, five capital values those were found out in the previous steps, have been weighted 

summed to get the final capital value. Here, weight has been calculated through AHP. 

Mapping Vulnerability 

Sustainable livelihood Framework links capital or assets and vulnerability context. This 

framework explains assets or capital will increase the income thus strengthen the livelihood. 

Where vulnerability context decreases the income in both individual and combined cases. So, these 

two components are just opposite. 

Vulnerability has been also shown in different five perspectives as human, social, physical, 

financial and natural. Vulnerability of a specific context has been found simply by subtracting 

the value of that capital from 100. The following equation can explain it very well, 

Human vulnerability = 100 – Human capital 
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Similarly, total vulnerability has been computed by subtracting the value of total capital from 100 

as before.  

 

Mapping flood hazard 

✓ Information of hazards such as the area of inundation, depth of inundation, duration of 

inundation and flood flow velocity has been extracted in all scenarios for 365 days from 

the model. (An example is shown in Figure 15.)  

 

Figure 15: Flood inundation map of the study area  
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Hazard is classified between 0 to 100. 0 means low to no hazard where 100 elucidates extreme 

hazard. An example of such hazard map is shown in Figure 15. 

 

Figure 16: An example of a flood hazard map on 14 June 1998 

Flood risk assessment and mapping 

According to IPCC AR5, the risk is a multiplicative function (non-linear combination) of hazard, 

exposure of human and natural systems and vulnerability (eq. 1) (shown in Figure 16) where 

vulnerability is computed from five various capitals; physical capital, natural capital, human 

capital, social capital and financial capital (eq. 2). Here, Capitals are calculated from a linear 

combination (weighted sum) of socio-economic adaptations shown in Figure 17 and the Hazard 
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component is also computed form the linear combination (weighted sum) of water depth, flood 

velocity and flood duration The relative weighted scores are calculated by using PCA. PCA gives 

a correlation matrix that identifies the principal component for a system. Pearson correlation 

coefficient was used to find the weights of the parameters that describe how much an indicator can 

explain a component vector.  

𝑅𝑖𝑠𝑘 = 𝐻𝑎𝑧𝑎𝑟𝑑 ∗ 𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 ∗ 𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦………………………..(1) 

and 

 𝑉𝑢𝑙𝑛𝑒𝑟𝑎𝑏𝑖𝑙𝑖𝑡𝑦 = 100% − 𝐶𝑎𝑝𝑖𝑡𝑎𝑙(𝑖𝑛 𝑝𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒)  ………………… (2) 

An example of typical Hazard and Risk produced by DFRM is shown in Figure 18.

 

Figure 17: Risk Assessment 
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Figure 18: Capital and Vulnerability assessment 

 

 

Figure 19: An example of typical Hazard (left) and Risk (right) produced by DFRM 
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DFRM interface 

✓ In the DFRM model, the user should provide the real-time water level of Bahdurabad point 

which is forecasted by FFWC. The model will load the water level of  Dudhkumar, Dharla 

and Tessta automatically.  

✓ Then select desired District and Upazilla from the drop-down box and select map type.  

✓ Then click submit button to view desired map (Figure 19) 

 

Figure 20: Dynamic Flood Risk Model (DFRM) Interface 
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Flood Warning 

• Warning of a village is made based on risk of the village, here, risk of a village consists of 

various kind of floods and human and natural vulnerability of that village. 

• Warning is categorized into 5 modules: Warning 1, Warning 2, Warning 3, Warning 4, 

Warning 5. The explanation for each warning is shown in Table 1. 

• Warning 5 indicates the extreme damages on life and livelihood corresponding flooding 

depth, with high velocity and longer duration, while Warning 1 represents the least amount 

of damages with the smallest velocity as well as lower flooding depth and duration. 

•  Flooding depth, velocity and duration for the same warning vary from village to village.  

• Besides according to char and inland, flooding depth, velocity and duration for the same 

warning will be different.  

Table 11: Explanation corresponding to each warning. 
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Session II: Flood risk information dissemination strategy 

Facilitators’ Guideline 

✓ The facilitator should ask the existing practice of flood risk information dissemination 

strategy to the community people/volunteers. 

✓ Facilitators should maintain proper documentation of participants’ views in the flip chart 

and Projector. 

✓ The facilitator team will share expert’s views on the above concept and make the easiest 

concept for better understanding through using references. 

 

Objective 

At end of this session, participants will be able  

✓ To understand the systematic process of Flood risk information dissemination strategy. 

✓ To learn the preliminary role of the volunteers during a flood event. 

 

Methods of delivery: 

• PowerPoint presentations 

• Open or group discussions 

• Internet browsing 

 

Material to be used 

Powerpoint, Multi-Media Projector, Pointer, Laptop, Whiteboard, Permanent markers and/or 

whiteboard markers in several different colors, Ink remover, Multicolor sign pen etc 
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Process 

✓ Facilitator can begin with a PowerPoint presentation to explaining what is “Flood risk 

information dissemination strategy”  

✓ Facilitator can explain why need to proper design of flood risk information dissemination 

strategy and its importance. 

✓ Facilitator can also explain “what is the role of   different organization in flood warning 

dissemination system?” 

✓ Open Discussion  

Duration: 1.5 hr 

 

Definitions 

Existing flood risk information dissemination strategy 

➢ Flood Forecasting and Warning Center (FFWC) of Bangladesh Water Development Board 

(BWDB) is the focal institution for flood forecasting in Bangladesh which provides daily 

water level and rainfall situation report with forecast bulletins for 24, 48, 72, 96 and 120 

hours from April to October every year.  

➢ The operational flood forecasting system is based on real-time water level data received 

from available stations in Bangladesh and quantitative precipitation forecasts from 

numerical weather prediction models provided by the Bangladesh Meteorological 

Department (BMD).  

➢ The forecasted information is national-level information generated in terms of ‘danger 

level ‘often difficult to understand by the local community. Furthermore, there is no hazard 

or risk-related information. 
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➢ The dissemination of FFWC warnings goes from National Disaster Management 

Committee (DMC) to Union DMC with available media coverage.  

Newly developed flood risk information dissemination strategy 

➢ The newly developed flood risk information (generated by DFRM) dissemination strategy 

will follow the existing dissemination process at the same time the community level, under 

the Union DMC, a new local community unit is proposed (shown in Figure 17). 

 

Figure 21: Expected flood forecast information dissemination strategy 

 

➢ The unit will consist of several volunteers groups supposed to work into 7 sub-units such 

as- Preparedness Group, Warning Group, Shelter group, Rescue Group, First aid Group, 

Relief Group, and Rehabilitation Group. 
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➢  Each group will be formed by three volunteer’s one male, one female and one group leader 

(male/female). 

➢ The number of volunteers should be sufficient to cover 2 sq. km, providing service to 2-3 

thousand people. 

 

 

Role of the volunteers 

Volunteers play a significant role in disaster management. From the beginning to the end of 

disasters as well as in normal times, the volunteers will have to follow certain strategies and 

programs to build a resilient society. 

 

Preparedness Group 

 

➢ ‘Preparedness Group’ members will distribute leaflets, announce through the mike, arrange 

community meetings, and arrange theatre for increasing awareness among the community. 

➢ As a part of disaster preparedness, volunteers & other volunteer organization will motivate 

the community to store dry food such as; Rice, Puffed Rice, Chirra etc and that will ensure 

food security immediately after the disaster. 

➢ To solve the problem of cooking Portable Chula is one of the options. The volunteers will 

take the initiatives to make the community knowledgeable about making Portable Chula 

so that during a disaster they can take this with them in a safe place or after disaster within 

a short time they can make it to continue their cooking. 
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➢ During and after the disaster, health issue becomes worst in some areas. Volunteers will 

operate awareness-raising programs especially on the Primary Health Care (PHC) and 

health problems due to disaster, shelter center and training issues so that the health and 

disease condition does not deteriorate during the disaster period.  

Warning Group 

➢  ‘Warning Group’ will keep close contact with the union disaster management committees 

who will circulate DFRM generated risk information and with the help of the media will 

disseminate the early warning and flood risk-related information. 

➢ They will manage to circulate the alert through an announcement from the mosque, miking 

and community radio if available. 

➢ Female volunteers will motivate and warning the females in the community to reduce the 

damages and losses during the flood, so they are more vulnerable. 

Shelter Group 

➢ ‘Shelter group’ will work to motivate the community to go to the flood shelter in proper 

time and will confirm the hygiene, safety-security of the flood shelter. 

➢ They will ensure social security to the female persons and motivate them to stay in the 

shelter during the flood.  

Rescue Group 

➢ During and post-flood time ‘rescue group’ should act proactively to rescue the injured and 

persons with disabilities. 

➢ This group of volunteers should be made arrangements for the burial of dead people and 

animals. 

First Aid Group 



 

 45 

➢ During and after the disaster, health issue becomes worst in some areas. 

➢ This group will operate an awareness-raising program especially on Primary Health Care 

(PHC) and health problems due to disaster. 

➢ During and post-flood time ‘first-aid group’ should act proactively to provide the first-aid 

to the injured people and guide them to go to the nearest health centre. 

Relief Group 

➢ This group of volunteers will develop a “Relief Distribution Chart” for the affected 

community by using their resources and morality and from time to time they should update 

it. 

➢ The chart will incorporate the need assessment and situation of relief distribution in the 

affected community. 

➢ The developed chart should be available in all volunteer units, Union Parishad, Upazilas 

and Districts. 

Rehabilitation Group 

➢ This group will play the biggest role in making the affected people work in a new way 

through motivational training and activities in livelihood, housing, relief and food, health 

and disease, and education sector. 

➢ ‘Rehabilitation group’ should also arrange recovery therapy for mentally injured people.  
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Annex 2: DFRM ব্যব্হারেে নিরদেনিকা এব্ং 

ব্িযা নব্পদ সংরকত অিুসারে জিসাধােরেে জিয কর্ ে পনেকল্পিা 

 



 

 49 

 



 

 50 



 

 51 

 



 

 52 

 

 



 

 53 

 

 

 

 

 



 

 54 

 

 
 

 

 

 

 

 

 

 

 



 

 55 

 

 

 

 

 

 

 



 

 56 

 

 

 

 

 

 

 

 

 

 

 

 



 

 57 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 58 

 

 

 

 

 

 

 



 

 59 

 
  

 

 

 

 

 



 

 60 

 

  



 

 61 

eb¨vq ms‡KZ I mZK©evZ©v cÖPv‡i cixÿvg~jKfv‡e cZvKvi e¨envi 
 

MYcÖRvZšx¿ evsjv‡`k miKvi Gi ỳ‡h©vM e¨e ’̄vcbv I ÎvY gš¿bvj‡qi ỳ‡h©vM e¨e ’̄vcbv Awa`ß‡ii AvIZvq 

b¨vkbvj †iwRwj‡qÝ †cÖvMÖvg (GbAviwc) kxl©K GKwU KvwiMwi cÖKí Pjgvb i‡q‡Q Ges DcK~jxq GjvKvi 

N~wY©So cÖ¯‘wZ Kvh©µg (wmwcwc) Gi AwfÁZvi wfwË‡Z eb¨vcÖeY GjvKvq eb¨v cÖ¯‘wZ Kvh©µg (Gdwcwc) 

ˆZix Kivi wbwg‡Ë GB cvBjwUs cÖKí ev¯ÍevwqZ n‡”Q| eb¨v I b`x fv½bRwbZ ỳ‡h©v‡Mi SuywKi gvÎv 

we‡ePbvq KzwoMÖvg †Rjvi wPjgvix I KzwoMÖvg m`i Dc‡Rjv Ges Rvgvjcyi †Rjvi Bmjvgcyi I †`IqvbMÄ 

Dc‡Rjvi †gvU 20 wU BDwbqb eb¨v cÖ¯‘wZ Kvh©µ‡gi cvBjwUs GjvKv wn‡m‡e ev¯ÍevwqZ n‡”Q Ges GB 

cÖKí gvV ch©v‡q ev¯Íevq‡bi Rb¨ ‡Kqvi evsjv‡`k `vwqZ¡ cvjb K‡i  Avm‡Q| GB cÖK‡íi g~j D‡Ïk¨ 

mvwe©Kfv‡e eb¨v e¨e ’̄vcbvi gva¨‡g Rb‡Mvôxi ÿqÿwZi gvÎv Kwg‡q Avbv| D‡jøL¨, GB cÖK‡íi we‡kl 

mn‡hvMx wn‡m‡e evsjv‡`k cÖ‡KŠkj I cÖhyw³ wek¦we`¨vj‡qi cvwb I eb¨v e¨e¯’vcbv Bwbw÷wUDU (AvB WweøD 

Gd Gg) mivmwi AskMÖn‡bi gva¨‡g KvwiMwi I cÖhyw³MZ mn‡hvwMZv cÖ`vb K‡i Avm‡Q Ges AvB WweøD 

Gd Gg BwZg‡a¨ MwZkxj eb¨vi SuywK g‡Wj (Dynamic Flood Risk Model – DFRM) ‰Zwi K‡i‡Q 

†hUv e¨env‡ii gva¨‡g †h †KD G‡Ûªv‡qW †gvevBj †dvb ev Kw¤úDUv‡ii gva¨‡g (AbjvBb ev AdjvBb) 

Zvi wbR GjvKvi cvwbi Í̄‡ii wfwË‡Z cvwbi MfxiZv ev Rjve×Zvi gvbwPÎ, wec‡`i I wec`vcbœZvi 

gvbwPÎ, SuywKi gvbwPÎ Ges mZK©Zv ms‡KZ b¤̂i Rvb‡Z cvi‡eb, hvi wfwË‡Z Zviv Zv‡`i KiYxq wVK 

Ki‡Z cvi‡eb| 

 

D‡jøwLZ MwZkxj eb¨vi SuywK g‡Wj ‡_‡K cÖvß mZK©Zv ms‡KZ b¤̂i I Gi wecix‡Z KiYxqmg~n‡K ¯’vbxq 

Rbmvavi‡bi wbKU mnR‡eva¨fv‡e †cuŠQv‡bvi Rb¨ cZvKv e¨envi c×wZi cÖPj‡bi wm×všÍ †bIqv nq, D‡jøL¨ 

DcK~jxq I N~wY©So cÖeY GjvKvq ms‡KZ cZvKvi mdj e¨envi cwijwÿZ n‡”Q hvi gva¨‡g wec`vcbœ 

Rb‡Mvôx AvMvg mZK©Zvmn cÖ‡qvRbxq KiYx‡qi gva¨‡g ÿqÿwZi gvÎv Kwg‡q Avb‡Z mÿg n‡”Q| 

D‡cv‡iv³ ev¯ÍeZv we‡ePbvq eb¨v mZK© ms‡KZ I mZK©evZ©v cÖPv‡ii Rb¨ cixÿvg~jKfv‡e ỳB i‡Oi cZvKv 

e¨env‡ii wel‡q wm×všÍ MÖnb Kiv n‡q‡Q, hv wb¤œiƒct 

 

 

 

 

 

 

 

cZvKvi weeiYt 

¯’vbxq ch©v‡q Mvp njy` I Mvp jvj GB ỳB i‡Oi cZvKv e¨env‡ii K_v we‡ePbv Kiv n‡q‡Q| GB cZvKvi 

AvKvi n‡e AvqZvKvi, ˆ`N© 24 BwÂ Ges cÖ¯’ 18 BwÂ Ges GwU Dov‡bvi Rb¨ ÷¨vÛ ev †cv‡j evavi Rb¨ 

ỳBwU wdZv mshy³ _vK‡e| 
 

mvaviYfv‡e bvBjb Kvco †h †Kv‡bv ai‡bi cZvKv ˆZwi‡Z cÖ_g cQ›` wn‡m‡e e¨envi Kiv nq, KviY - 

• GwU h‡_ó †UKmB; 

• IR‡b nvjKv nIqvi Kvi‡Y Lye mn‡RB Ges mvgvb¨ evZv‡mB Do‡Z mÿg; 
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• †h †Kv‡bv AvenvIqvq Zvc Ges VvÛv cÖwZ‡ivax; 

• ¯úw›`Z is hv ¤øvb n‡ebv Ges †iv‡` mn‡R weeY© n‡e bv; 

• GQvov GB ai‡Yi Kvco evsjv‡`‡ki cÖZ¨šÍ AÂ‡jI mnRjf¨; 

 

 

 

cZvKvi gva¨‡g ’̄vbxq Rb‡Mvôx hv eyS‡ebt 
 

cZvKvi is I msL¨v 
ms‡KZ 

b¤^i 
e¨vL¨v 

 

 

njy` is - 1 cZvKv 1 

 

5 †_‡K 7 w`‡bi g‡a¨ GjvKvi mePvB‡Z wbPz AÂj wbgw¾Z 

nIqvi m¤¢vebv Av‡Q| 

 

 

njy` is - 2 cZvKv 2 

24 †_‡K 48 N›Uvi g‡a¨ GjvKvi me‡P‡q wbPz AÂj ¯^vfvweK 

eb¨vq wbgw¾Z nIqvi m¤¢vebv Av‡Q|  
 

 

cvwbi m‡e©v”P D”PZv 2-4 dzU ev Zvi †ewk n‡Z cv‡i|  

cvwbi MwZ Ges ¶q¶wZi m¤¢vebv Kg n‡Z cv‡i| 

 

 

jvj is - 1 cZvKv  
3 

24 †_‡K 48 N›Uvi g‡a¨ GjvKvi me‡P‡q wbPz AÂj wbgw¾Z 

nIqvi m¤¢vebv Av‡Q|  

 

cvwbi m‡e©v”P D”PZv 4-6 dzU ev Zvi †ewk n‡Z cv‡i|  

cvwbi MwZ Ges ¶q¶wZi m¤¢vebv ỳ‡UvB gvSvwi ai‡bi  n‡Z 

cv‡i| 

 

 

jvj is - 2 cZvKv  
4 

24 †_‡K 48 N›Uvi g‡a¨ GjvKvi me‡P‡q wbPz AÂjmn 

gvSvwi D”PZvi AÂj wbgw¾Z nIqvi m¤¢vebv Av‡Q|  

 

cvwbi m‡e©v”P D”PZv 6-8 dzU ev Zvi †ewk n‡Z cv‡i|  

cvwbi MwZ Zxeª Ges ¶q¶wZi m¤¢vebv eo ai‡bi n‡Z cv‡i| 

 

 
 

jvj is - 3 cZvKv  

5 

24 †_‡K 48 N›Uvi g‡a¨ GjvKvi me‡P‡q wbPz AÂjmn 

gvSvwi I DuPz AÂjI wbgw¾Z nIqvi m¤¢vebv Av‡Q|  
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cvwbi m‡e©v”P D”PZv 8-10 dzU ev Zvi †ewk n‡Z cv‡i|  

cvwbi MwZ AwZ Zxeª Ges ¶q¶wZi m¤¢vebv A‡bK eo ai‡bi 

n‡Z cv‡i| 
 

 

 

 

 

 

mZK© ms‡KZ Gi wfwË‡Z eb¨vi SzuwK I ÿq¶wZ n«v‡m KiYxq - 

mZK© ms‡KZ KiYxqmgyn 

1-2 

BDwbqb cwil‡`i mv‡_ mgš̂q K‡i eb¨vi cye©vfvm msMÖn I cÖPv‡ii e¨e ’̄v Kiv Ges cÖ¯‘wZ Kvh©µg 

ch©v‡jvPbv Kiv| IqvW© I BDwbqb ỳ‡h©vM e¨e ’̄vcbv KwgwUi mfv Av‡qvRb Ges mvov`vb cÖ ‘̄wZ MÖnY 

Kiv|  

1-2 

BDwbq‡bi †h GjvKvq me©cÖ_g eb¨vi cvwb cÖ‡ek K‡i‡Q †mUv wPwýZ K‡i †mLv‡b AvMvg cye©vfvm 

cÖPvi Kiv| cÖ ‘̄wZ Kvh©µg ch©v‡jvPbv Kiv Ges Kg©cwiKíbv Abyhvqx mywbw ©̀ó Kvh©µg MÖn‡Yi D‡`¨vM 

†bIqv| 

1-2 
eb¨v Avkªq‡K› ª̀ Ges GjvKvi DuPz ’̄vb¸‡jv‡K RbmvaviY Ges cÖvwYm¤c‡`i Avkª‡qi Dchy³ K‡i 

cÖ ‘̄Z Kiv| 

1-2 cvwb weï×KiY U¨ve‡jU Ges ïK‡bv Lvevi Gi e¨e ’̄v Kiv| 

1-2 
cÖ‡qvRbxq wRwbmcÎ we‡kl K‡i UvKv-cqmv, Rwgi ̀ wjj, wk¶v mb`, RvZxq cwiPqcÎ wbivc` ̄ ’v‡b 

ivLv| 

1-2 

DVwZ dmj Avni‡Yi wm×všÍ MÖnY I cÖ ‘̄wZ †bIqv| †hLv‡b m¤¢e Rwgi dmj N‡i Zz‡j †djv Ges 

wbivc` RvqMvq msi¶Y Kiv| ÿz`ª e¨emvq, gvQ Pv‡li cyKzi I grm Lvgvimn Ab¨vb¨ m¤ú‡`i myiÿv 

wbwðZ Kiv| 

3 cÖvwYm¤ú` I nuvm-gyiwM wbivc` ’̄v‡b ª̀æZ mwi‡q †djv Ges cÖvwYLv`¨ wbivc‡` gRy` ivLv| 

3 
BDwbqb cwil‡`i mv‡_ mgš̂q K‡i AvkÖq‡K›`ª e¨e ’̄vcbvmn mÜvb I D×vi Kvh©µ‡gi cÖ ‘̄wZ MÖnY 

Kiv| 

4 

cÖexY, wkï, cÖwZewÜ e¨w³ I Mf©eZx bvix‡`i AMÖvwaKvi w`‡q eb¨v KewjZ n‡Z cv‡i Ggb 

Rb‡Mvôx‡K wbivc` ’̄v‡b †bIqvi cÖ Í̄wZ MÖnY Kiv| Amy¯’ I cÖexY‡`i Rb¨ Riæwi wPwKrmv mnvqZv 

†`Iqv| 
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5 wbgw¾Z ̄ ’v‡b Z_v SuywKc~Y© Rb‡Mvôx‡K ̀ ªæZ AvkÖq‡K› ª̀ wKsev GjvKvi DuPz ̄ ’vb¸‡jv‡Z mwi‡q †bIqv| 

 

mZK©Zv ms‡KZ cÖvwßi j‡ÿ¨ cvwbi ¯Í‡ii Z_¨ ev WvUv evsjv‡`k cvwb Dbœqb †evW© Gi eb¨v c~e©vfvm I 

mZK©Zv †K‡› ª̀i I‡qemvBU †_‡K msMÖn Ki‡Z n‡et www.ffwc.gov.bd   
 

ms‡KZevnx cZvKv ev cZvKv mg~n GKwU BDwbq‡bi IqvW© ev cÖ‡qvRbvbymv‡i MÖvg ev cvovq GKwU wbw ©̀ó I 

DuPz ¯’v‡b D‡ËvwjZ n‡e †hLvb †_‡K IB GjvKvi mvaviY RbMY Lye mn‡RB †`L‡Z I eyS‡Z cv‡ib Ges 

Zvi wfwË‡Z hvi hvi ch©vq †_‡K cÖ‡qvRbxq cieZ©x KiYxq wVK Ki‡Z cv‡ib| GB cZvKv D‡Ëvj‡b IqvW© 

wfwËK hviv `vwqZ¡ cvjb Ki‡ebt 

• Gdwcwc †¯^”Qv‡meK 

• IqvW© ỳ‡h©vM e¨e¯’vcbv KwgwUi m`m¨ 

• †ÿÎ we‡k‡l BDwbqb ỳ‡h©vM e¨e¯’vcbv KwgwUi / mvuov`vb MÖæ‡ci m`m¨ 

• BDwbqb cwil` KZ„©K g‡bvbxZ e¨w³ 

 

  

http://www.ffwc.gov.bd/
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