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Message

I am happy to learn that the National Plan for Disaster Management 2010-2015 has been prepared aiming
at reducing vulnerability of the poor to natural, environmental and human-induced disaster to a
manageable and acceptable level.

The plan has been developed in line with the government mission taking into consideration the Hyogo
Framework for Action 2005-2015 and adopting the SAARC Framework on disaster management.

Bangladesh, a highly disaster-prone country, suffers a lot almost every year from various natural disasters.
It is the responsibility of the state and government to protect people through managing disasters in a
holistic manner engaging the entire government machinery.

The government is very sincere in mitigating the sufferings of the people reducing losses due to any
disaster.

| urge the Disaster Management Bureau and Disaster Management and Relief Division to facilitate all
types of support for proper implementation of the plan.

I hope that implementation of the National Plan for Disaster Management 2010-2015 will reduce people's
misery and ensure their wellbeing.

Joi Bangla, Joi Bangabandhu
May Bangladesh Live Forever

Jx MV TS 3;4\{'\/
Sheikh Hasina
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FOREWORD

The National Plan for Disaster Management 2010-2015 is an outcome of the national and
international commitments of the Government of Bangladesh (GoB) and the Disaster Management and
Relief Division (DM&RD) for addressing the disaster risks comprehensively. The plan has been developed
on the basis of the GoB Vision and MoFDM mission to reduce the vulnerability of the poor to the effects
of natural, environmental and human induced hazards to a manageable and acceptable humanitarian
level by (a) bringing a paradigm shift in disaster management from conventional response and relief
practice to a more comprehensive risk reduction culture and (b) Strengthening the capacity of the
Bangladesh disaster management system in improving the response and recovery management at all
levels.

Bangladesh has taken a holistic approach towards disaster management, where emphasis has
been given to working together with all stakeholders to build strategic, scientific and implementation
partnerships with all relevant government departments and agencies, other key non-government players
including NGOs, academic and technical institutions, the private sector and donors. The role of
Government is mainly to ensure that risk reduction and comprehensive disaster management is a focus of
national policy and programmes.

The National Plan for Disaster Management is indicative to what the relevant regional and
sectoral plans would consider to address the key issues like risk reduction, capacity building, climate
change adaptation, livelihood security, gender mainstreaming, community empowerment and response
and recovery management. The plan also will act as basic guideline for all relevant agencies in
strengthening better working relations and enhancing mutual cooperation.

The plan reflects the country’s initiatives since the creation of the Disaster Management Bureau
in 1993 in line with the paradigm shift in disaster management from conventional response and relief to a
more comprehensive risk reduction culture having the development linkages. Inclusion of Policy Matrix on
Comprehensive Disaster Management towards poverty reduction and growth in Poverty Reduction
Strategy (PRS) is an indicator of mainstreaming risk reduction and consideration of disaster-development
linkages.

The Government of Bangladesh is committed to the implementation of its global and national
commitment for establishing risk reduction framework. Execution of Standing Orders on Disaster, drafting
of the Disaster Management Act, developing of the National Disaster Management Policy, launching of
the MoFDM Corporate Plan, developing the Bangladesh Disaster Management Model, establishing the
Disaster Management Information Centre (DMIC) and developing the National Plan for Disaster
Management are the major milestones in the long run of our achievements.

The strategic goals of the Plan are drawn from the SAARC Disaster Management Framework.
These goals are well linked to the international and national drivers, so that the plan can articulate the
long-term strategic focus of disaster management in Bangladesh. We hope that the plan will contribute
towards the formulation of a road map for the development of strategic and operational plan by various
entities.

I would like to congratulate the DM&RD and DMB officials and CDMP professionals for
developing this National Plan for Disaster Management, which will contribute to achieving the Millennium
Development Goals (MDGs) and sustainable development of the country.

L%\ ,;'\'Kas( [‘zo
Dr. Muhammad Abdur Razzaque, MP
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Preface

The National Plan for Disaster Management for 2010-2015 is a long desired document based on the global
and regional commitment of the Government of Bangladesh and its vision on disaster management. The
plan reflects the basic principles of the SAARC Framework on Disaster Management.

We all are aware of the specific programmes of Disaster Management Bureau to minimize the disaster
risk at the community level and country as well. The DMB, with the proper guideline of the Ministry of
Food & Disaster Management, already introduced the Standing Orders on Disaster in 1997, which is now
active as a main instrument of comprehensive Disaster Management of the country. The Bureau is now
also engaged in a process to develop the National Disaster Management Act, improvement of the cyclone
signaling system, revision of Standing Orders on Disaster, procuring modern and sophisticated search and
rescue equipment, needs and damage assessment report on Flood 2007 and Cyclone SIDR 2007 and other
related workshops as well as its proper implementation to face the challenges of the disaster. It is a
matter of great pride that before the introduction of the Hyogo Framework for Action, Millennium
Development Goals and the United Nations Framework Convention on Climate Change, Bangladesh has
introduced its own comprehensive Disaster Management Programme for mainstreaming disaster
management in development plans and programmes. The CPP activities and disaster management
programme activities are acclaimed by the world community and is perceived to be a pioneer one. It
indicates the commitment of the Government to introduce an all hazards, all risks mitigation approach
under a well established institutional framework.

The key focus of the National Plan for Disaster Management is to establish institutional accountability in
preparing and implementing disaster management plans at different levels of the country. Development
Plans incorporating Disaster Risk Reduction and Hazard Specific Multi-Sectoral Plans have made this plan
an exclusive tool for reducing risk and achieving sustainable development.

Traditionally we are used to managing the natural hazards, but the need for addressing emerging issues
like climate change adaptation, drought, desertification and human induced hazards in national policies
and plans was urgently required. For the first time, a national document on disaster management has
included both natural and human induced hazards in its action plan, involving government and non-
government organizations, and the private sector in a comprehensive way.

The plan has been prepared in a participatory way, having several consultations with stakeholders and
established a road map of effective partnership with the organizations working at local, national and
regional levels. It is expected that this plan will contribute towards developing and strengthening regional
and national networks.

I would like to acknowledge the guidance and suggestions from the Secretary of the Disaster
Management and Relief Division in improving this national plan. We are also grateful to the Honourable
Members of the Inter-Ministerial Disaster Management Coordination Committee for their views and
recommendations.

| would like to express my sincere gratitude to my colleagues in Disaster Management and Relief Division
(DM&RD), DMB and CDMP who have contribute towards developing the plan. | particularly offer special
thanks to officials of Disaster Management Bureau (DMB), in particular Mr. AHM Abdullah, director and
Mr. Probir Kumar Das, programmer of DMB and Dr. Aslam Alam, Dr. Shantana Rani Halder and Mr. Abu
Mostafa Kamal Uddin of CDMP for their special efforts in preparing the planl also extend my thanks to our
development partners, including the NGOs, for their cordial support in enriching this document.

Ytk -

Ahsan Zakir
Director General
Disaster Management Bureau
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BACKGROUND

The government acknowledges the need for pre-disaster mitigation and preparedness of the people, as
opposed to the earlier concepts of responding after a disaster has taken place, as a necessary as well as a
cost-effective approach. Thus, priority has been accorded to focus on community level preparedness,
response, recovery and rehabilitation. Programmes to train people living in disaster-prone areas,
improving their capability to cope with natural disaster are highlighted. The Draft National Policy on
Disaster Management has emphasized a group of broad-based strategies:

1. Disaster management would involve the management of both risks and consequences of
disasters that would include prevention emergency response and post-disaster recovery.

2. Community involvement for preparedness programmes for protecting lives and properties
would be a major focus. Involvement of local government bodies would be and essential part
of the strategy. Self-reliance should be the key for preparedness, response and recovery.

3. Non-structural mitigation measures such as community disaster preparedness training
advocacy and public awareness must be given a high priority; this would require an
integration of structural mitigation with non-structural measures.

DISASTER MANAGEMENT VISION

The Disaster Management Vision of the Government of Bangladesh is to reduce the risk of people,
especially the poor and the disadvantaged, from the effects of natural, environmental and human induced
hazards, to a manageable and acceptable humanitarian level, and to have in place an efficient emergency
response system capable of handling large scale disasters.
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1. INTRODUCTION

Bangladesh is a low-lying deltaic country in South Asia formed by the Ganges, the Brahmaputra and the
Meghna rivers. It is a land of about 136.7 million (SVRS, 2004, BBS) people within its 147,570 sq. km
(Agriculture Statistics WinWing, BBS 2004-2005) territory. More than 310 rivers and tributaries have made
this country a land of rivers.

Diversified cultural heritage, archaeological sites and the natural beauty of the country have made this
land attractive. The country has the world’s longest unbroken sandy beach of 120km, sloping gently down
to the blue waters of the Bay of Bengal.

Around 52% percent of the civilian labor force of the country is engaged in agriculture and 14% is engaged
in industry. Per capita GDP for 2002-2003 was US$418 (BBS, 2006).

Since independence in 1971, Bangladesh has achieved substantial improvements in some social indicators
like a decrease in infant and maternal mortality as well as illiteracy, and an increase in life expectancy,
access to safe water and sanitation. However, approximately 40% (HIES, BBS, 2005) of the population still
continue to live below the poverty line (BBS, 2005). The economic performance of the country has been
relatively strong since 1990, with an annual 5% average GDP growth rate. Although half of the GDP is
generated through the service sector, nearly two thirds of Bangladeshis are employed in the agriculture
sector with paddy as the single most important product.

The geographical location, land characteristics, multiplicity of rivers and the monsoon climate render
Bangladesh highly vulnerable to natural hazards. The coastal morphology of Bangladesh influences the
impact of natural hazards on the area. Especially in the south western area, natural hazards increase the
vulnerability of the coastal dwellers and slow down the process of social and economic development.
Significant country features include:

A vast network of rivers and channels

An enormous discharge of water heavily laden with sediments

A large number of islands in between the channels

A shallow northern Bay of Bengal and funneling to the coastal area of Bangladesh

Strong tidal and wind action

Natural and human induced hazards such as floods, cyclones, droughts, tidal surges, tornadoes,
earthquakes, river erosion, fire, infrastructure collapse, high arsenic contents of ground water, water
logging, water and soil salinity, epidemic, and various forms of pollution are frequent occurrences.

Climate change adds a new dimension to community risk and vulnerability. Although the magnitude of
these changes may appear to be small, they could substantially increase the frequency and intensity of
existing climatic events (floods, droughts, cyclones etc). Current indications are that not only will floods
and cyclones become more severe, they will also start to occur outside of their “established seasons”.
Events, such as drought, may not have previously occurred in some areas and may now be experienced.
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SCOPE OF THE PLAN

a) Analyze the natural and man-made disaster threats including climate change to their people and
society, economy and infrastructure, with a view to identifying where and when these threats are
likely to occur and in what frequency.

b) Identify by further detailed analysis who and what are vulnerable to the occurrence of these
threats and how these are likely to be affected by them.

c) Investigate what measures are possible to prevent occurrence of the disaster events, (unlikely to
be possible in the case of the natural phenomenon but possible in the case of man-made disasters
and environmental degradation), what can be done to mitigate the affects of disaster events and
what disaster preparedness measures can be put in place in anticipation of these.

d) Determine where responsibilities for prevention, mitigation and preparedness planning and action
should lie in the Government, non-government organizations (NGOs) and the private sector.

e) Make provision in the national budget for funding of activities related to Disaster Reduction and a
contingency fund to meet the immediate needs of disaster relief, at all administrative levels of the
Administration.

f) Ensure that the costs of disaster relief and post-disaster recovery are managed and coordinated by
a high level committee to avoid duplication or waste across the spectrum of donor agencies,
including government, national and international NGOs and the private sector.

g) Ensure an effective system within Government to link and coordinate the processes of planning
and the management of sustainable development, environmental management and disaster
reduction.

RESPONSIBILITIES AND STRUCTURE

The initial responsibility falling on governments is to make a clear statement of Government policy and
strategy for the attainment of Sustainable Development, linked with Environmental Management and
effective Disaster Reduction. It is of equal importance to ensure where responsibility for coordination and
implementation of these policies and strategies lies, and that this is clearly stated, understood and
accepted, with clear channels of communication and management laid down. The usual pattern in
government organization and structure is that at the centre, responsibility for these various subjects is
vested in several different ministries. Consequentially, their funding lies in various but uncoordinated
budgets. The situation can become even more confusing if responsibility for Disaster Reduction falls under
the Ministry or, more probably the department, which is responsible for disaster relief but not for disaster
rehabilitation and recovery. Research and experience also shows that whereas in functional departments
(e.g. transport, public works, agriculture, health etc), communication from the centre to the lowest
administrative levels works well, inter-ministerial and inter-departmental communication and
coordination at the central level does not.
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2. HAZARDS IN BANGLADESH"

Bangladesh is exposed to natural hazards, such as, floods, river erosion, cyclones, droughts, tornadoes,
cold waves, earthquakes, drainage congestion/water logging, arsenic contamination, salinity intrusion etc.
But the nature of such occurrences, the seasons and extent of effects of the hazards are not the same in
all places. Figure 1 presents Bangladesh Topography.

2.1 FLOODS

Floods are an annual phenomena, with the most severe occurring during the months of July and August.
Regular river floods affect 20% of the country, increasing up to 68% in extreme years. The floods of 1988,
1998 and 2004 were particularly catastrophic, resulting in large-scale destruction and loss of lives.

Approximately 37%, 43%, 52% and 68% of the country is inundated with floods of return periods of 10,
20, 50 and 100 years respectively (MPO, 1986). Four types of flooding occur in Bangladesh (Figure 2).

® Flash floods caused by overflowing of hilly rivers in eastern and northern Bangladesh (in
April-May and September-November).

® Rain floods caused by drainage congestion and heavy rains.
®  Monsoon floods caused by major rivers usually in the monsoon (during June-September).

® (oastal floods caused by storm surges.

! Prepared by CEGIS for CDOMP under the study on “Inventory of Community Risk Reduction Programme”
November 2006
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Figure 1: Topography of Bangladesh
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Figure 2: Types of Flooding

Types of flood:

. Monsoon flood

. Flash flood

o Rain flood

o Flood due to storm surges and tids
Flood differ in:

. Location

. Timing

. Intensity

. Duration

Figures 3 and 4 show the percentage of the total flood affected areas of the country for some selected
years. The 1988 flood affected about two-third area of the country. The 1998 flood alone caused 1,100
deaths, rendered 30 million people homeless, damaged 500,000 homes and caused heavy loss to
infrastructure. The 1998 flood lasted for 65 days from July 12 to September 14 and affected about 67%
area of the country. This devastating flood had an enormous impact on the national economy, in addition
to causing hardships for people, and disrupting livelihood systems in urban and rural areas.

Flaed 347, Dargisdeh

Figure 3: Flood Inundation Map 2007
Figure 4: Flood prone areas by 1998 flood depth (Source: BWDB, 2000)
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Flood Affected Areas of Selected Years
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Figure 4: Flood affected area in different years (Source: State of Environment 2001{modified)

Flood 2007
Affected District 39
Affected Upazila 256
Affected Union, 2057
Affected Pourashava 67
Families affected at present 22,86,564
Affected People 1,06,55,145
Death (drowning, snake bite etc) 554 (Source: MHFP)
Households (Full) 62,956
Households (Partial) 8,81,922

In the year 2000, Bangladesh faced an unusual flood over its usually flood-free south western plain, which
also caused loss of life and massive damage to property. In 2004, floods inundated about 38% of the
country (WARPO, 2005). About 747 people lost their lives. About 2,500 kilometers of embankment were
damaged and about 74 primary school buildings were washed away. This flood caused economic losses of
about USS$2,200 Million. Floods continue to be major hazards in Bangladesh. To mitigate the impacts of
floods, the government has been developing and implementing various measures to better equip the
country to deal with floods. The Ministry of Water Resources (MoWR) is leading the country on flood
mitigation initiatives. Important initiatives include Flood Action Plan, Flood Hydrology Study, Flood
Management Model Study, National Water Management Plan, National Water Policy, Flood Early Warning
System Study, etc.

2.2 CYCLONES AND STORM SURGES

Tropical cyclones from the Bay of Bengal accompanied by storm surges are one of the major disasters in
Bangladesh. The country is one of the worst sufferers of all cyclonic casualties in the world. The high
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number of casualties is due to the fact that cyclones are always associated with storm surges. Storm surge
height in excess of 9m is not uncommon in this region. For example, the 1876 cyclone had a surge height
of 13.6 m and in 1970 the height was 9.11 m (WARPQ, 2005). In fact, the 1970 cyclone is the deadliest
cyclone that has hit Bangladesh coastline. With a wind-speed of about 224 km per hour and associated
storm surge of 6.1 to 9.11m, it was responsible for deaths of about 300,000 people. A list of devastating
cyclones is given in Table 1.

Table 1: Major cyclones that hit the Bangladesh coast

e e
11 Mav 1965 161 3.7-7.6 19.279
15 December 1965 217 2.4-3.6 873
01 October 1966 139 6.0-6.7 850
12 November 1970 224 6.0-10.0 300.000
25 Mav 1985 154 3.0-4.6 11.069
29 Aoril 1991 225 6.0-7.6 138.882
19 Mav 1997 232 3.1-4.6 155
15 November (SIDR) 2007 223 - 3363
25 Mav (AILA) 2009 92 - 190

Source: Bangladesh Meteorological Department 2007

Legond I e .' :
FA Cyelone Affected Arca im 1970 . _J J_,.'j
=4 Cyelone Affected Anca bn 1985 [ 1!- |
B Cyelone Affected Arca i 1991
1 Sub-disivict with 3% of Mowzas in high risk or higher categor
[ e -
[rrm—

=

A Figure: Areas Affected by 1970, 1985 and 1990 Cyclone
Bairge! Cyvelome Shelier Prepamtory Sty 1906
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The Super Cyclone Sidr 2007
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Cyclone Sidr 2007 erupted from the Bay of Bengal packing winds of 240 kilometers per hour, swept
through the southwestern coastal areas within 155-miles radius of its eye with heavy rain and storm
surges reached up to 15-20 feet high in some places on 15th November'07. According to Bangladesh
Metrological Department, the Sidr's eye crossed the Khulna-Barisal coast near the Sunderbans mangrove
forests around 9:30pm, while it crossed over the Baleshwar River in Barguna district at midnight. The
coastal districts of Barisal Patuakhali, Borguna, Pirojpur, Jhalkthi, Bhola, Bagerhat, Khulna, Satkhira,
Shariatpur, Chittagong and Cox’s Bazar and their offshore islands and chars received the major
destructions by the SIDR. Out of 12 severely affected districts, four are the worst affected, these are
Bagerhat, Barguna, Pirojpur and Patuakhali.

As of the reporting period, it was observed that 3,363 peoples are dead and 55,282 are injured.
Approximately 563,877 houses were totally destroyed and 9,55,065 houses were partly damaged. It is
also reported that 186,883 hectares of crop areas are fully and 498,645-hectare area partly damaged by
Sidr.

Table 2: Damage & Loss at a Glance:

Affected Districts 30

Most Affected Districts 12

Affected Upatzillas 200

Affected Union/Municipality 1,950

Affected Families 2064026
Affected People 8923259

Fully Damaged Crop Fields 186,883 hectare
Partially Damaged Crop Fields 498,645 hectare
Fully Damaged Houses 563877
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Affected Districts 30
Partially Damaged Houses 955065
Death Toll 3363
Injured Persons 55282
Missing Persons 871
Dead Cattle & Poultry 1778507
Fully Damaged Educational Institutions 4231
Partially Damaged Educational Institutions (12723
Fully Damaged Roads 1714 km
Partially Damaged Roads 6361 km
Damaged Bridge/Culvert 1687
Affected Dams 1875 km
Damaged Trees 4065316

Ferries

28 (out of 44) (13 restored)

Electricity

33kv line- 416 km, 11 kv line 287 km

Affected Tubed Wells

901 in 3 districts

Affected PSF (pond sand filter) 419 nos.
Affected SST (shallow shouted 55
tubewell)/VST (very shouted tubewell)

Forest USS 5.6 Million
Death of wildlife (deer) 24 nos.

Roads & Highways USS$2.6 million
BWDB (embankments, sluice gates, USS$27.0 million

riverbank protection structure)

Government’s Immediate Response

The Government, in coordination with NGOs and international organizations, has done a commendable
job in responding to the cyclone emergency and assisting the affected population. The MoFDM activated
emergency response committees at the District, Upazilla, and Union levels and established an operations
center in Dhaka to coordinate relief activities. Military personnel were deployed to assist with rescue
operations and the distribution of food and relief services.

It may pointed out that due to the increase in the number of population and the cattle heads, it has
become essential to construct at least 2,000 of disaster shelters & killas in the coastal areas. The Ministry
of Primary & Mass Education has taken up a programme under the project title "Primary Education
Development Programme-2 (PEDP-2)" to construct 507 schools-cum-shelters in the coastal areas. It is
expected that the others Ministries, Divisions, Organizations and NGOs will also construct about 300
shelters. Considering this, the DM&RD has decided to construct the remaining 1,200 disaster shelters and
killas as per the recommendations of the reports of the technical committee.
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Figure 5: Cyclone-prone areas of Bangladesh
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2.3 TORNADO

The two transitional periods between southwest and northeast monsoons over the Indian sub-continent
are characterized by local severe storms. The transitional periods are usually referred to as pre-monsoon
(March-May), and post-monsoon (October- November). It is the pre-monsoon period when most of the
abnormal rainfall or drought conditions frequently occur in different parts of Bangladesh. Also there are
severe local seasonal storms, popularly known as nor'westers (kalbaishakhi). Severe nor’westers are
generally associated with tornadoes. Tornadoes are embedded within a mother thundercloud, and moves
along the direction of the squall of the mother storm. The frequency of devastating nor’'westers usually
reaches the maximum in April, while a few occur in May, and the minimum in March. Nor’'westers and
tornadoes are more frequent in the afternoon. Table 3 shows some of the devastating nor’'westers and
tornadoes that hit Bangladesh. Nor’'westers may occur in late February due to early withdrawal of winter
from Bangladesh, Bihar, West Bengal, Assam, and adjoining areas. The occasional occurrence of
nor'westers in early June is due to the delay in the onset of the southwest monsoon over the region
(Karmakar, 1989).

Table 3: Some of the devastating nor’'westers and tornadoes
Source: Bangladesh: State of the Environment 2001 and web sources

14 April 1969 Demra (Dhaka)

17 April 1973 Manikganj (Dhaka)
10 April 1974 Faridpur

11 April 1974 Bogra

09 May 1976 Narayanganj

01 April 1977 Faridpur

26 April 1989 Saturia (Manikganj)
14 May 1993 Southern Bangladesh
13 May 1996 Tangail

04 May 2003 Brahmanbaria

21 March 2005 Gaibandha

Wind speeds in nor’'westers usually do not exceed 113-130 km/hr (70-80 miles/hr), though often their
speeds exceed 162 km/hr (100 miles/hr). When the winds become whirling with funnel shaped clouds
having a speed of several hundred kilometers or miles per hour, they are called tornados. Nor'westers
bring the much-needed pre-monsoon rain. They can also cause a lot of havoc and destruction. Tornados
are suddenly formed and are extremely localized in nature and of brief duration. Thus, it is very difficult to
locate them or forecast their occurrence with the techniques available at present. However, high-
resolution satellite pictures, suitable radar, and a network of densely spaced meteorological observatories
could be useful for the prediction or for issuing warnings of nor’'westers and tornados.

24 RIVER BANK EROSION

This is an ongoing disaster and there is no specific indicator to measure the extent of damage. So the
extent of damage caused by river erosion in most cases is based on various reports/information. Needless
to say whatever the difference in ascertaining the extent of damage river erosion causes huge loss of
property throughout the year. According to “World Disaster Report 2001” published by IFRCS every year
about 10,00,000 people are affected by river erosion and 9,000 hectare cultivable lands are banished in
river. Among these only a few affected people are able to find new shelters while others become
homeless for uncertain period.

12
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River erosion in Bangladesh is no less dangerous than other sudden and devastating calamities. Losses
due to river erosion occur slowly and gradually. Though losses are slow and gradual, they are more
destructive and far-reaching than other sudden and devastating calamities. The effects of river erosion
are long-term . It takes a few decades to make up the losses, which a family has incurred by river erosion.
There has been little progress, however, for improving the lives of erosion-affected people due to
resource constraint.

Rivers in Bangladesh are morphologically highly dynamic. The main rivers are braided, and form islands or
chars between the braiding channels. These chars, of which many are inhabited, "move with the flow"
and are extremely sensitive to changes in the river conditions. Erosion processes are highly unpredictable,
and not compensated by accretion. These processes also have dramatic consequences in the lives of
people living in those areas. A study concluded in 1991 reported that: out of the 462 administrative units
in the country, 100 were subject to some form of riverbank erosion, of which 35 were serious, and
affected about 1 million people on a yearly basis. Around 10,000 hectares land is eroded by river per year
in Bangladesh (NWMP, 2001). The erosion prone zones of Bangladesh are shown in the Figure 6.
Kurigram, Gaibandha, Jamalpur, Bogra, Sirajganj, Tangail, Pabna and Manikganj districts lie in the erosion
prone area along Jamuna River. Erosion of total area and :
settlement is higher along the left bank than that of the
right bank. Along Padma River, there are the districts of
Rajbari, Faridpur, Manikganj, Dhaka, Munshiganj, Shariatpur
and Chandpur. A recent study of CEGIS (2005) shows that
bank erosion along Padma River during 1973 — 2004 was
29,390 hectares and along Jamuna River during 1973 —
2004, it was 87,790 hectares. As relevant to this study, loss
of land, settlements, roads and embankments due to
erosion in 2004 in Sirajganj and Faridpur districts is shown in
Table 4.

Table 4: Erosion of agricultural land, roads, embankments and settlements along the banks of the
Jamuna and Padma in 2004 in Sirajganj and Faridpur districts

Eroded Infrastructures
Total
District Upazila Land Settlement District Upazila ::::::: Embankment
(ha) (ha) Road (m) | Road (m) | "% (m)
Kazipur 177 50 176 84 1617
Siraiean
'rajgan) 170 13 1 164 2107
Sadar
Sirajganj | Belkuchi 0 0
Chauhali 207 45 395
Shahjadpur 148 31 159
Total 702 139 160 571 248 3724
Faridpur 200 57 1175 370
Sadar
. Char
Faridpur Bhadrasan 78 17 320
Sadarpur 3 1
Total 281 75 320 1175 370

Source: CEGIS, 2005
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Figure 6: Areas Prone to Various Disasters, including River Erosion (Source: NWRD 2001)

2.5 EARTHQUAKE

Bangladesh and the northeastern Indian states have long been one of the seismically active regions of the
world, and have experienced numerous large earthquakes during the past 200 years.

Many of seismic-tectonic studies have been undertaken on the area comprising the Indo-Burman ranges
and their western extension and in the northern India. Major active fault zones of the country have been
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delineated through geological trenching and dating methods. A list of reference of this is provided in
Haque, (1990), using data from various sources. A seismic zoning map of Bangladesh has been proposed
in 1979 by Geological Survey of Bangladesh (GSB) dividing the country into three seismic zone which was
accompanied by and outline of a code for earthquake resistant design. Later, a new updated seismic
zoning map and detailed seismic design provisions have been incorporated in Bangladesh National
Building Code (BNBC 1993). A seismicity map of Bangladesh and its adjoining areas has also been
prepared by BMD and GSB. Bangladesh has been classified into three seismic zones with zone-3 the most

and zone-1 the least vulnerable to seismic risks (Figure 7).

Figure 7: Seismic Zoning Map of Bangladesh

Table 5: List of Major Earthquakes Affecting Bangladesh

Fii. 3 SOSMC DOWRG MP OF BAMEASERH |

Magnitude Epicentral Epicentral Epicentral
Date Name (Rigchter) Distance from Distance from Distance from
Dhaka (km) Sylhet City (km) | Chittagong (km)

10 January, 1869 |Cachar Earthquake 7.5 250 70 280

14 July, 1885 Bengal Earthquake 7.0 170 220 350

12 June, 1897 [oreatindian 8.7 230 80 340
Earthquake

8 July, 1918 srimongal 7.6 150 60 200
Earthquake

2 July, 1930 Dhubri Earthquake 7.1 250 275 415

15 January, 1034 |Pinar-Nepal 8.3 510 530 580
Earthquake

15 August, 1950 |Assam Earthquake 8.5 780 580 540

Source: Choudhury, 2005
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The record of approximately 150 years shows that
Bangladesh and the surrounding regions experienced
seven major earthquakes (with Mb = 7). In the recent
past, a number of tremors of moderate to severe
intensity had already taken place in and around
Bangladesh. The Sylhet Earthquake (Mb = 5.6) of May 8,
1997, the Bandarban Earthquake (Mb = 6.0) of
November 21, 1997, the Moheshkhali Earthquake (Mb =
5.1) of July 22, 1999, and the Barkal (Rangamati)
Earthquake (Mb=5.5) of July 27, 2003 may be cited as
examples (Source: Choudhury, 2005).

2.6 DROUGHT

Bangladesh faces unpredictable drought hazard in the dry monsoon due to inadequate and uneven
rainfall. It varies from place to place, however, and the northwestern region suffers most from the
drought. As much as 17% of the Aman crops, the main paddy crops in the wet season, may be lost in a
typical year due to drought. Though this is an annual phenomenon, the last severe drought faced by
Bangladesh was in 1994. In view of persistent food shortage, this is a catastrophe. In this paper, the role
of surface water irrigation projects in drought management in Bangladesh has been discussed.

Drought affects not only seasonal crops, but also fruit-bearing
trees, forestry and the environment as a whole. Moreover, the
crop environment during the monsoon (Kharif-1) season is not
favorable for achieving full potential yields because of uneven
distribution of rainfall, flooding etc. To combat the drought, it
is essential for Bangladesh to utilize its water resources, both
surface and groundwater. However, Bangladesh has
increasingly used her groundwater resources to such as extent
that the depletion of groundwater resources as well as arsenic
contamination is occurring at alarming rate in the ground
water reservoirs due to over and unplanned withdrawal. The
scope of increasing the irrigation areas by LLP is limited.

In these circumstances, there is no option but to use surface water to meet the water deficit created by
droughts in the Kharif-1l season and hence, surface water utilization projects such as barrages across the
rivers, installation of pumping plants for lifting water from the rivers are essential.

Drought is an abnormal condition where there is a lack of sufficient water to meet the normal needs of
agriculture, livestock, industry, or for human use. While generally associated with semi-arid or desert
climates, droughts can also occur in areas that normally enjoy adequate rainfall, and moisture levels (ADB,
1991). It is the result of insufficient or no rainfall for an extended period, and causes a considerable
hydrological (water) imbalance. The ensuing water shortage leads to stream flow reduction, depletion of
ground water and soil moisture, and hence, crop damage. In drought conditions, evaporation and
transpiration exceed normal levels. If it continues for a prolonged period, a serious threat is posed to
agricultural production. In the agricultural context drought affects rice production the most. Based on
drought severity, crop loss ranges between 20->60% for T. Aman and other rice varieties (Igbal, 2000). It is
one of the most insidious causes of human misery. Basically, there are three types of droughts in
Bangladesh:
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®  Permanent drought characterizes regions with the driest climate, having sparse vegetation that is
adapted to aridity. Agriculture cannot be practiced without irrigation.

®  Seasonal drought occurs due to abnormal rainfall shortage in places where there are well-
defined annual rainy and dry seasons.

®  Unpredictable drought involves an abnormal rainfall failure, mostly in localized areas of humid
and sub-humid climates.

Bangladesh is at higher risk from droughts. Between 1949 and 1991, droughts occurred in Bangladesh 24
times. Very severe droughts hit the country in 1951, 1957, 1958, 1961, 1972, 1975, 1979, 1981, 1982,
1984 and 1989. Past droughts have typically affected about 47% area of the country and 53% of the
population (WARPO, 2005). Figures 8 shows the drought prone areas of Bangladesh.
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Figure 8: Drought affected areas of Bangladesh in different years (Source: SoE 2001).

Drought conditions due to deficiency in rainfall affect different parts of Bangladesh mostly during the pre-
monsoon and post-monsoon periods. One study has shown (Figure 8) that from 1949 to 1979, drought
conditions had never affected the entire country and total population in any drought year. The drought of
1979 was one of the most severe in recent times. The percentage of drought-affected areas was 31.63
percent in 1951, 46.54 percent in 1957, 37.47 percent in 1958, 22.39 percent in 1961, 18.42 percent in
1966, 42.48 percent in 1972, and 42.04 percent in 1979 (Chowdhury & Hussain. 1981. As reported in SOE
2001). During 1981 and 1982, drought affected the production of the monsoon crop only.

2.7 ARSENIC CONTAMINATION

At present, arsenic contamination is considered to be a dangerous environmental threat and a serious
health risk. It is identified as a public health emergency in Bangladesh. There is no specific treatment for
chronic arsenicosis other than ceasing further intake of arsenic contaminated water and raising
awareness of the population about the problem.

The value (recommended limit) for arsenic in drinking water as per the guideline of the World Health
Organization (WHO) is 10 mg/L while the national standard in most countries, including Bangladesh, is 50
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