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Synopsis

Major objective of this research is the factor analysis of 1991 cyclone
disaster in Hatiya Island, Bangladesh. First, four Disaster Charts were
formed based on a bibliographic survey and hearings in Japan. Next, a
hypothesis was set up regarding the mechanism of the disaster in Hatiya
Island. Then, verification of the hypothesis was conducted using the
Disaster Charts and the outcome of field surveys.
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1. Purpose of the report

This report describes an analysis of the causes of the cyclone in 1991 on Hatiya Island in Bangladesh.

The purpose of the report is to present a concrete analysis and quantitative evaluation of factors (D and @.

(D Causes of the occurrence and expansion of damage caused by the flooding

@ Effectiveness of efforts and countermeasures by disaster mitigation systems

In order to analyze and evaluate items (D and @ above, information and numerical data that can clarify
the actual state of the disaster are absolutely essential. Therefore, the first step was a document survey
performed to gather and classify related information and numerical data. This was followed by interviews
with experts and other concerned people in Japan and the gathering of even more detailed documentary
information. Through this document survey and the interview survey inside Japan, our knowledge of the
above items (D and @ was deepened and we set hypotheses on preparing the Disaster Profile Sheets. The
hypotheses set in this way were verified based on the results of the information in the Disaster Profile

Sheets and the field survey (collection of information and interview surveys from concerned organizations

and interview survey of disaster victims).

The following is a chart of the study procedure.

Selecting the country and disaster studied

l

Preparing Disaster Profile Sheet

Preparing various disaster charts for the study region
(Reflecting results of document survey)

- Disaster External Force Chart

+ State of Countermeasures Chart
+ Regional Characteristics Chart

- State of Damage Chart

\l/Revising

Preparing various disaster Profile Sheets for the
study region (Reflecting results of interview survey)

Field survey

* Interviewing concerned organizations
* Field confirmation
* Interviews
(Key to death or survival: the voices of the victims)

l

Verifying hypotheses

l

Studying and proposing disaster mitigation
measures

Entering
information
—| Surveying documents | """"""
Interview survey of concerned people and experts Entering
in Japan ............
l Refe- l
Reference rence Reference
Setting the hypotheses
+ Factors causing and expanding damage by the flood
- Effectiveness of measures related to the damage
mitigation systems
l Entering

- Disaster External Force Chart

- State of Countermeasures Chart
+ Regional Characteristics Chart

- State of Damage Chart

Revising

Preparing various disaster Profile Sheets for the
study region (Reflecting results of field survey)

- Disaster External Force Chart

- State of Countermeasures Chart
+ Regional Characteristics Chart

- State of Damage Chart

Figure 1. Study Flow Chart




2. Selecting country and region for the case study
2.1 Selecting the country

Cyclone disasters in Bangladesh claim far more lives than flood disasters in other countries (1970:
approximately 300,000, 1991: approx. 140,000), so Bangladesh was selected as the country to be the object

of this case study.

2.2 Selecting the region

Hatiya Island where cyclone disasters are considered to be particularly severe compared with other
parts of Bangladesh, was selected as the region to be the object of the case study. This choice was made for
the following reasons.

(@D Hatiya Island has been designated as a High Risk Area (HRA) for cyclones.

@ Hatiya Island is assumed not to be adequately provided with materials, communications, and other

factors creating a disaster prevention environment, because it is separated from the mainland.
(@ For these reasons it was assumed that Hatiya Island is particularly susceptible to disasters as

clarified by the document survey conducted as part of this case study.
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Figure 2. Location of Hatiya Island in Bangladesh



3. Document survey

From the perspectives of the “Disaster Profile Sheet (External Force)”, “Disaster Profile Sheet
(Regional Characteristics)”, “Disaster Profile Sheet (Countermeasure) ”, and “Disaster Profile Sheet
(Disaster Damage)” shown in Figure 1, documents that are widely available were obtained, and based on
these, data for Hatiya Island was organized.

As a result, to prepare the Disaster Profile Sheet (External Force), maximum wind speed distributions,
landfall time, and cyclone route maps were obtained. For the Disaster Profile Sheet (Regional
Characteristics), the population, land use, employment, and other kinds of statistical information were
obtained. But these data did not clarify the object year nor the object region etc. The change of the coastline
of Hatiya Island could be learned using satellite images obtained by the Shuttle Radar Topography Mission
(SRTM). To prepare the Disaster Profile Sheet (Countermeasure), it was learned that although physical
structure measures were taken by constructing a dike surrounding Hatiya Island, its height was only 4.5m
above sea level (estimated), that was not high enough to prevent tidal surges caused by the cyclone in 1991.
We were informed that in 2005, there were 1,728 disaster protection volunteers, but the number of people
acting as disaster protection volunteers and the volunteer system etc. in 1991 is not clear. To prepare the
Disaster Profile Sheet (Disaster Damage), information was obtained indicating that approximately 140,000
people died throughout Bangladesh, but it was almost impossible to obtain information indicating the
extent of the disaster in Hatiya Island (>%see the Disaster Profile Sheets from page 11 to 26).

As stated above, of the items that could presumably be obtained through the document survey, it was
impossible to obtain anything but extremely limited information. So to obtain more detailed documents and
to clarify the damage in greater detail, we continued by conducting an interview survey of concerned

organizations and persons inside Japan (see the following page, “4. Interview survey in Japan”)



4. Interview survey in Japan

An interview survey concerning Hatiya Island was conducted in Japan in order to obtain information for
the various Sheets concerning the cyclone in 1991 and to collect and organize data needed for the field
survey.

When we began the selection of organizations to interview, we discovered that the Japanese Red Cross
Society had been generously building cyclone shelters and supporting community activities to provide
disaster protection in Hatiya Island and the surrounding region, so we conducted an interview survey of
members of the Japanese Red Cross Society. We also surveyed the Designated NPO Shapla Neer
introduced by the Japanese Red Cross Society at the time of the interview survey. This organization has a
record of poverty relief activities at the grass roots level in Bangladesh. And we also attended a lecture
given by the Director of the Bangladesh Disaster Preparedness Centre (BDPC), Mr. Muhammad Saidur
Rahman, introducing an outline of the damage caused by floods and cyclones and flood and cyclone
countermeasures taken in Bangladesh at the United Nations University on October 19 (Thursday) in 2006

at the event, Public Forum “Winning Against Disasters”.

4.1 Key information obtained by the interviews with the Japanese Red Cross Society
(Oct. 20, 2006)
The key information obtained by the interview with the Japanese Red Cross Society are summarized as
below:
[J Outline of the international activities of the Japanese Red Cross Society
> Provides international aid, supports recovery efforts, and carries out development assistance
activities in countries around the world.
1 Past construction of cyclone shelters by Japanese Red Cross Society
> Japanese Red Cross Society has focused on this field of activity since 1970, not only on
Hatiya Island, but also in the surrounding region of Noakhali District, because of the
disastrous cyclones that strike the region.
> Japanese Red Cross Society has worked hard to create local organizations capable of
continuous maintenance (Shelter Management Committees). Each Shelter Management
Committee consists of 11 members. Of these, 9 are selected by 300 families around each
shelter (beneficiaries). The beneficiaries pay a membership fee of 2 taka (about 6 yen) to the
Management Committee each month.
> It took more than five years to firmly establish the Shelter Management Committee in the
region, because of budget and personnel challenges.
[J Documents obtained from Japanese Red Cross Society
> Documents about the activities of Japanese Red Cross Society on Hatiya Island (total of 14

documents)



4.2 Key information obtained from the interviews with the Designated NPO Shapla
Neer (overseas assistance organization formed by private citizens) on November

17, 24, 2006
The key information obtained from the interview with the Designated NPO Shapla Neer are listed

below:

(First (Nov. 17): Representative Ohashi)
[1 External force and casualties caused by the cyclone in 1991
» The distribution of tidal surge heights caused by the cyclone on the coast of Hatiya Island in
1991 was not uniform. It showed variations from place to place. The height of the
approaching waves varied from place to place according to the course of the cyclone. Even
on Hatiya Island, there were places with both light and heavy casualties.
» There was a report of a fatality caused by a galvanized metal sheet roof being blown off and
cutting a person’s neck. Many homes still have galvanized sheet roofs.
1 Transportation methods
> It is possible to reach Hatiya Island by ferry from Dacca. But, this is not recommended
because of the danger of piracy at night. It is safer to drive from Dacca to the shoreline
opposite Hatiya Island during the daytime.
> If travelling starts at about 6:00 or 7:00 a.m. by a car from inside Dacca City, it is possible to
reach the coast opposite the island by about 1:00 p.m.
> Itis better to drive on Hatiya Island. Arrangements must be made in advance.
] Mr. Rafiq
» Mr. Rafiq fulfills a leading guidance role on Hatiya Island. He is the leader of an NGO
organization on Hatiya Island (DUS: Dwip Unnoyan Songstha). Mr. Rafiq is also the leader
of the Cyclone Preparedness Programme (CPP) on Hatiya Island
» Mr. Rafiq is the son of a leader of the independence movement. He is the No. 2 person in the
Bangladesh Disaster Preparedness Centre (BDPC). He is connected with its Director, Mr.
Muhammad Saidur Rahman. Mr. Rahman is well-informed on conditions throughout
Bangladesh. As far as Hatiya Island alone is concerned, Mr. Rafiq is better informed.
» There is a DUS guest house where visitors to Hatiya Island can lodge.
[J Mr. Kusakabe
» Mr. Kusakabe who is a student at Sophia University has summarized research on Hatiya
Island to prepare his graduation thesis under the guidance of Professor Murai Yoshinori. He
stayed in Bangladesh in 2006, and he probably obtained the most up-to-date information.
] Information about internal Bangladesh affairs
> An election was scheduled for January 25, 2007 and affairs inside Bangladesh are unstable. It
would be better not to visit the country in January 2007.

1 Conditions on Hatiya Island



>

>

>

The ocean side of the Hatiya Island dike (new land created by sedimentation) is called khas
land. There is a law that stipulates that this be provided with priority on landless citizens, but
it is not an efficacious law.

Landlords let their cattle range free (cared for by residents living along the dike) and in fact,
hold exclusive rights to the land.

Transplanted forests are off-limits to the people and managed by forest rangers.

L1 Killa (embankments higher than the tidal surge level intended to protect farm animals)

>
>

Killa are no longer used.

The reason is that people have decided that it is difficult to evacuate to shelters with
household property and animals.

He assumes that disaster protection is provided more effectively by installing about 1 small

cyclone shelter for each 2 or 3 dwellings.

[J Others

>

>

Stilt houses are located on Sandwip Island to the east of Hatiya Island, but there were
undamaged.

If stilt houses could be also constructed on Hatiya Island, the casualties would be reduced.

> It would be better if the information about the distribution of casualties is obtainable; i.e. how,

>

who and where were persons dead?
Concerning population data etc., it is difficult to smoothly obtain the data, for example, even

when a letter is sent in advance to the Noakhali District Office.

(Second (November 24), Mr. Kusakabe)

1 Information about the cyclone disaster in 1991

>

Statistics for the cyclone disaster in 1991 that have been publicized by concerned
organizations are not very reliable. When numerical data are compared they do not match.
There were rumors that more than a half of the victims of the cyclone in 1991 on Hatiya
Island were children younger than up to ten years old.

Statistical information about Hatiya Island has been clarified by the DUS, but this does not
include regional distributions.

During the cyclone in 1991, some people fell into ponds while evacuating. Because
embankments were guaranteed by excavating nearby ground, large ponds formed beside
cyclone shelters.

When the cyclone in 1991 struck, it was late in the night, so the surroundings were complete
dark, and nobody had any idea where they should go to evacuate.

Since the warning information indicated by flags above the roofs of the cyclone shelters had

been displayed in error many times, nobody trusted them.

[J NGO on Hatiya Island

>

The members of NGO are a so-called elite class. The monthly salary paid to NGO leaders is



high at about 100,000 yen in Japanese yen. It seems that it is impossible for them to grasp the
needs of members of the poor class in Bangladesh.

Staff employed by NGO include many members of the wealthy class, and their homes are
also sturdy concrete structures.

The NGO activities on Hatiya Island are Red Crescent, DUS, HASI, RIC, HEED, Care,
OXFAM, BRAC, Grameen Bank and others. DUS is the largest, with staff of 68. HASI is
acting in the field only on Hatiya Island. It is an organization formed under a government
contract. Its main activity is providing credit.

The budget for Hatiya Island is determined by the Evaluation Committee. This committee is
formed by one member of the Bangladesh Parliament and members of DUS, which takes
advantage of the influence of DUS (Mr. Rafiq). Even if Mr. Rafiq is not able to attend, the

second person in command would be able to attend.

[1 Obtaining data for Hatiya Island

>

A\

It is probably difficult to obtain information from the local administrative offices or related
organizations in Hatiya Island.

Information can be obtained at the Noakhali District Office, but it cannot be counted on very
much.

It is also generally difficult to obtain maps.

Asking DUS is a good way to find out about shelters on the island.

It is also difficult to interview women. This is particularly true along the dikes from the east
to the south-east of the island where many people are poor and most hold conservative

Islamic views.

1 The poor living along the dike (land side) on Hatiya Island

>

>

Many poor people live along the dike (either on or very close to the ocean side of the dike),
where they take care of cattle on the ocean side. The owners of the cattle are members of the
wealthy class. There is a law stipulating that new land is distributed with priority on landless
people, but this law has no substance and is unenforceable.

Poor regions are governed by relatively Islamic ideas, which women rarely appear in public.

1 Precautions where performing a field survey

>

>

From the end of October, public transport functions will be shut down nationwide because of
the January 2007 election, so it would be impossible to go out from the hotels.
Judging from the current situation, it will likely be possible to do the field survey in the

beginning of February.

> Electric power can be used at the guest house operated by DUS, It is available from 6:00 p.m.

to 10:00 p.m., but it is necessary to be careful because the generator may be stopped

intermittently.

[J Documents obtained

> Basic data concerning Hatiya Island



» Documents from the OV Society of Bangladesh (person with experience as a JICA volunteer)
for example.

4.3 Points made by the lecture by Mr. Muhammad Saidur Rahman at the Public Forum,
Winning Against Disasters (October 19, 2006)
The points by the lecture by Mr. Muhammad Saidur Rahman at the Public Forum are summarized
below:
[1 Severe casualties caused by natural disasters in Bangladesh
» The major disasters are cyclones, floods and river course erosion.
» The flood in 2004 had disastrous effects on 3.4 million people.
» The cyclone in 1970 killed more than 500,000 people in one evening.
> Itis important to fully understand reasons for the differences between the damage caused by

hurricanes in America and by cyclones in Bangladesh.

Figure 3 shows a comparison between the hurricane disasters in the United States of America and the
cyclone disaster in Bangladesh.

Although the scales of the
typhoons are almost identical,
in Bangladesh 500,000 people
died. But only 18 died in
America

Figure 3. Comparison of Hurricane Disaster in America with Cyclone Disaster in Bangladesh

[] Casualties caused by disasters are concentrated on the poor and there has been no improvement

» Poor people in areas of frequent flooding (for example, one woman also raising three
unrelated children) support their families on 25 yen per day.

> For example, the day-labor fisherman shown in the slide does not own a boat. Every year,
such people become the victims of disasters. They do not live in a real residential building.

» There is a ministry especially concerned with disaster protection (Ministry of Food and
Disaster Management) unique to Bangladesh. But there has been no decline in victims of
natural disasters, because of a vicious circle of poverty and disasters. Every year
international aid is invested but the numbers of victims does not fall.



» Funds ought to be sufficient. The problem is how the funds are spent. After a flood,
Bangladesh receives a flood of aid contributions, and a lot of this money is provided directly
to consultants. The thick reports prepared using this money are not thoroughly understood by
Bangladesh government officials.

» The funds are used solely in this way, and in fact probably only about 1% is used to benefit
the poor in reality. It can be concluded as a “failure of development” which is the disaster.
The top down aid funds do not resolve any problems anymore.

» We want to take greater actions in order to break the links between disasters and poverty.

> It seems that people’s capabilities must be developed. Not only aid after a disaster, but
advance preparations are also important.

1 Lessons taught by the cyclone in 1970 and present efforts

» The cyclone in 1970 caused extremely severe casualties. Almost every home in the disaster
region was destroyed. The Meteorological Agency understood that it was a dangerous
cyclone, but they could not transmit this information to the general population.

> If the people lack confidence in the government, nobody will pay any attentions to danger (or
warning) announcements. The people whom they can trust are the so-called religious leaders.
Male and female midwives and folk singers are also respected, so their words are trusted.
Such people have been playing active leadership roles.

» There are about 10 volunteers in each of the more than 2,700 villages of Bangladesh. Their
tasks include giving advance evacuation warnings by announcing that “A cyclone is coming”.
Japanese Red Cross Society has provided them with radios and megaphones to spread this
information. These efforts are now sustainable, because they are handled by the

communities.



5. Preparation of the Disaster Profile Sheets

To learn about the state of disasters occurring on Hatiya Island, the information obtained by the surveys

described in the previous chapters, “3. Reorganizing the existing document survey” and “4. Interview

Surveys in Japan” was collected and organized. The Disaster Profile Sheets Collection was prepared by

collecting and organizing information in order to efficiently clarify the state of disasters. The Disaster

Disaster Profile Sheets Collection includes four kinds of Sheets: “External Force”, “Regional

Characteristics”,

Countermeasure ” and “Disaster Damage”. The following table presents outlines of the

disaster Sheets that have been prepared.

See Disaster Profile Sheets Collection (p11 — p26) for details about each Sheets..

Table 1. Outline of the Disaster Profile Sheets

(Based on Document Survey and Interview Survey in Japan

External Force

The maximum average wind speed in the study region during the cyclone of April 1991 is
estimated to be between 176 and 220 km/hr (48.9 — 61.1m/s).

When the cyclone struck, it overlapped with high tide, so it is estimated that this resulted
in a maximum tide level of 5 to 6m along the eastern coast. The design standard height of
the dikes was 4.5m and they were constructed only to prevent flooding caused by high
tides, so it could not be counted on the prevent overtopping by a tidal surge caused by a
cyclone or tsunami.

Regional
Characteristics

The population of Hatiya Island before the cyclone of 1991 was a little less than 300,000
people on land area of approximately 1,000km? The population density was about
300/km* (300,000/1,000km?). This value is smaller than the population density of
Bangladesh at that time (774/km?).

Hatiya Island is located at the mouth of the Ganges River on the Bay of Bengal, so it has
suffered from severe erosion action on its north coastline that is struck directly by the flow
of the Ganges River. But sedimentation has occurred on the south side of the island. The
ocean side of the dike in the South District where sedimentation occurs has been occupied
by poor people without land.

Countermeasures

To provide protection from high tides, a dike (4.5m high) has been constructed around the
periphery of the island. Because it is a measure taken for normal high tides, it cannot be
counted on to prevent overtopping by a high tide caused by a cyclone (tidal surge). On
the south side, new land (ocean side of the dike) has been created by the deposition action.
This land is in a zone at high risk of devastation by cyclones, but as it has been formed, it
has been occupied by poor people. Cyclone shelters intended to reduce the number of
cyclone fatalities have been constructed by various organizations, but their capacity was
inadequate in 1991, when they could accommodate fewer than 10% of the island’s
population (less than 300,000). Other measures not requiring physical structures include a
warning transmission system called the Cyclone Preparedness Programme (CPP) that
operates in response to cyclone warning signals issued by the Meteorological Agency. But,
because even when cyclone warnings are issued, they are often false alarms, people’s
confidence in the warning system has declined. And if people evacuate in response to a
warning, their animals and households goods may be stolen while they are gone, so most
people refuse to evacuate.

Disaster Damage

On Hatiya Island, approximately 3,000 people died, mostly poor people who did not leave
their homes and were engulfed by the tidal surge. A high percentage of the fatalities were
women, infant, and elderly people who lacked the strength to swim and hold on to a tree
or floating debris. It is reported that 52.7% of people use cyclone shelters provided by the
Red Crescent Society, but many of these evacuees were compelled to evacuate because
their homes had been destroyed by the wind and rain and by high waves generated by the
cyclone.
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Collected Disaster Profile Sheets

(Based on the Document Survey, Interview Surveys in Japan)
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Explanation of Codes/Symbols in Source Columns of Disaster Disaster Sheets

Codes/symbols

in Source Explanation of code/symbol
Column

June 2007 PWRI Document: Analysis of Causes of Water Disasters in Bangladesh (June 2007)
document
BA S 02 Vulnerability to Tropical Cyclones: Evidence from the April 1991 Cyclone to Coastal

- = Bangladesh by Haque, C. E. and Blair, D.
BA S 20 JICA Report for the Basic Design Study on the Project for the Construction of

- = Multipurpose Cyclone Shelter (Phase V) in People’s Republic of Bangladesh
CYCLONE'91 CYCLONE ’91 -An environmental and perceptional study- by Bangladesh Centre for

Advanced Studies

Bangladesh report

http://www.kyoiku-shuppan.co.jp/kousha/wadai2006.pdf/2006.04.pdf

BANGLAPEDIA

http://a-bangladesh.com/

National Water
Management Plan
2000

http://www.warpo.gov.bd/home.htm

GTOPO30 http://edc.usgs.gov/products/elevation/gtopo30/gtopo30.html
SRTM30 http://www2.jpl.nasa.gov/srtm/

SRTM3 http://www2.jpl.nasa.gov/srtm/

Google Map http://maps.google.com/

University of
Maryland web site

http://glcfapp.umiacs.umd.edu:8080/esdi/index.jsp

Document obtained from Japanese Red Cross Society

R1 Development Cooperation Report 2000 (in Japanese)
Document obtained from Japanese Red Cross Society

R3 Evaluation Report for disaster reduction projects in Bangladesh by Japanese Red
Cross Society (1998) (in Japanese)
Document obtained from Japanese Red Cross Society

R4 Disaster and People’s Participation: Issues of Cyclone Shelter Construction in
Bangladesh by Prof. Ohashi and Mr. Kayano (1995) (in Japanese)
Document obtained from Japanese Red Cross Society

R9 Community Based Disaster Preparedness in Hatiya, Monpura and Noakhali Region by
Bangladesh Red Crescent Society (BDRCS) and Japanese Red Cross Society (JRCS)
Document obtained from Japanese Red Cross Society

R11 Evaluation -Community Based Disaster Preparedness Programme in Hatiya,
Nijhumdwip & Monpura Islands in Bangladesh- by Dilip Choudhury et al. (1997)
Document obtained from Japanese Red Cross Society

R12 BDRCS/JRCS COMPREHENSIVE REVIEW on JRCS supported Disaster
Preparedness Activities in Bangladesh by Dilip Choudhury et al. (1995)
Document obtained from Japanese Red Cross Society

R13 Programme Description and Plan of Action 1998 to 2002 for CYCLONE

PREPAREDNESS PROGRAMME by Bangladesh Red Crescent Society (1997)
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1.

Profile Sheet (External Force)

[Outline of Disaster External Forces in the Study Region]

The cyclone in 1991 made landfall late at night.
Because the cyclone struck during high tide, it is estimated that ultimately a maximum tidal surge between 5 and 6m struck

the coast of the East District.

Cyclone studied: 1991 Cyclone (April 29, 1991)
District studied: Noakhali District, Hatiya Island

o: There are data for Hatiya Island in 1991.
1 Includes data for years other than 1991 and places other than

Hatiya Island. Or it shows estimated values.
x: No corresponding data can be found.

Data acquisition method

1. Document survey (public data)

2.Documents obtained from
concerned organizations in

Item Value etc. unit Remarks Japan
Data Data
available Source Year | available | Source Year
? ?
Max. gust speed km/hr x x
Max. wind speed distribution (see
Max. average wind 176-225 | km/hr | attached map) A CYCLONE | 40, :
speed (48.9-61.1) | m/s |3 Wind speed in study region 91
Wind unknown.
speed Wind generally strongest from 20:00
70801 hr 459730, x x
Strong wind duration ;
Wind and rain strongest from 24:00
251 hr 16 26:30 x x
Wind force distribution - x x
Total rainfall 208| mm | Total rainfall in April 29 and 30 x x
Total rainfall distribution - x x
Rainfall Hourly max. rainfall mm/hr x x
Hourly max. rainfall
distribution mm/hr * *
The tidal surge with height of 5-6
5.0-6.0 m meter washed the island from x o R12 1991
southeast direction.
[East] dike is 3.6m to 4.5m: Tidal
Tide level | Max. tide level 4.5-54 m surge from 4.5 to 5.4 m presumably - -
overtopped it.
[Ocean side of dike in South] Tidal
1.5-2.0 m surge 1.5m to 2.0m struck land - -
without dike.
Max. inundation depth m x x
Map of Ma ical ti
. p of hypothetical tidal surge
Rgzlotsrlﬁ"ga' damage by the cyclone in 1991
wave 9 — | (Based on SRTM3 grid elevation A SRTM3 2002 A R11,R12 | 1991
X damage in data, land below elevation of 6m
Inundation 1991 shown in red)
map
Zﬁp:‘fﬂtgi Prepared based on results of
9 - interviews with DUS (local NGO) - -
Inundation damage of during field surve
Inundated 1991cyclone 9 Y-
districts
The tidal surge level reversed the
flow of rivers flooding the land side
Inundation 0.6-15 m of the dike. Inundation caused by B B
depth T rain is thought to have inundated the
entire island to an average depth of
about 1m.
Area Almost the entire island was
. km? inundated, but it is not clear exactly X X
inundated .
what percent was inundated.
Late at night When the cyclone struck, it was high
. (22:00. _ tide, resulting in an estimated max.
Cyclone landfall time Chittagong tidal surge from 5m to 6m pm the A BA_S_02 1991 *
landfall) coastlines of the region.
BA_S_02,
Cyclone route Route map - Route map (see attached drawings) o CYCLONE 1991 o R12 1991
'91
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2,

Disaster Profile Sheet (Regional Characteristics)

[Outline of the regional characteristics of the study region]

The population of Hatiya Island before the cyclone in 1991 struck the region was about 300,000 living on approximately
1,000km? of land. The population density was about 300/km? (=300,000/1,000 kmz). This value is lower than the population
density of Bangladesh at that time (about 800/km?).
Because Hatiya Island is located at the mouth of the Ganges River on the Bay of Bengal, the current of the Ganges River
have directly and vigorously striked and eroded the northern shore of Hatiya Island. At the same time, sedimentation occurred
on the south side of the island. In recent years, landless poor people have moved to the land on the ocean side of the dike in
the South District where sedimentation has advanced. A major road about 3m wide runs from south to north on the Island and
a network of farm roads centered on this main road link the island’s hamlets. But in 1991 it was almost entirely unpaved.

Cyclone studied: 1991 Cyclone (April 29, 1991)
District studied: Noakhali District, Hatiya Island

O: There are data for Hatiya Island in 1991.
Includes data for years other than 1991 and places other than

Hatiya Island. Or it shows estimated values.
No corresponding data can be found.

A

X

Data acquisition method
2.Documents obtained from
Value 1. Document survey (public data) concerned organizations in
Iltem unit Remarks Japan
etc.
Data Data
available Source Year available | source year
? ?
. . Bangladesh
346,853 | persons | Hatiya Island population A Rept 2001 -
" . . Bangladesh
4,896 | persons | Nijhum Dwip Island population A Rept 2005 -
295,501 | persons | For Hatiya Upazila(county) A EAEIGLL?PE?IA: Unknown -
(Regional ) population atlya Upazila
384,448 | persons ::S‘l’;r:'éi“ya’ Nijhum Dwip. Monpura - A R11 1991
333,087 | persons | For Hatiya and Nijhum Dwip Islands - A R11 1991
51,361 | persons | For Monpura Island - A R11 1991
2 . ) BANGLAPEDIA:
1,508.2 km Hatiya Upazila (county) A Hatiya Upazila Unknown -
999.74 km? | For Hatiya and Nijhum Dwip Islands - A R11 1997
Regional land area
373.19 km? | For Monpura Island - A R11 1997
1372.93 km? For Hatiya, Nijhum Dwip. Monpura B A R11 1997
Islands
a Calculated by 333,087/999.74km?
Z ersons 2¢For Hatiya and Nijhum Dwip Islands 1991
= 3332 | PeS9PS | (Source:R11. Population: 1991, Area: A A R11
£ Jkm 1997) (1997)
g (regional) population >¢National pop. density 834/km2(2001)
5 |density B
s Calculated by 384,448 /1372.93km
=4 b4 i i
5 persons | %For Hatiya, Nijihum Dwip. Monpura 1991
2 280.0 /km? | Islands (Source:R11. population: 1991, A A R11 (1997)
4 Area:1997)
Households househ x x
old
There are 10 unions (towns). One union
vanished in the North District of the Bangladesh
10 | Union [island because of river erosion. A 9 Unknown -
. N . Rept.
Sedimentation created one union
offshore in the south of the island.
Number of unions
(administrative towns) 10 | Union |For Hatiya Upazila(county) A BANGLAPEDIA' Unknown -
Hatiya Upazila
9 | Union [For Hatiya and Nijhum Dwip Islands - A R11 1997
3 | Union |For Monpura Island - A R11 1997
Number of Mouza - - BANGLAPEDIA:
(hamlets) 37 | Hamlet | For Hatiya Upazila(county) A Hatiya Upazila Unknown -
) . . BANGLAPEDIA:
69 | Village |For Hatiya Upazila(county) A Hatiya Upazila Unknown -
No. of Villages 78 | Village |For Hatiya and Nijhum Dwip Island - A R11 1997
33 | Village |For Monpura Island - A R11 1997
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Data acquisition method

1. Document survey (public data)

2.Documents obtained from
concerned organizations in

Iltem Value unit Remarks Japan
etc.
Data Data
available Source Year available | source year
? ?
A major road about 3m wide runs from
north to south and a network of farm
See _ roads centered on it links hamlets. And A Bangladesh Unknown B
remarks dikes that double as roads are built Rept.
Road along the coast to prepare for tidal
network surges caused by cyclones.
See Roads are marked on the MAP OF
HATIYA AND LOCATION OF BDRCS
Road ;tt:cshed - SHELTERS See attached maps: there - A R1 1997
0ads P are unclear places.)
. . BANGLAPEDIA:
pucca 380 km For Hatiya Upazila (county) A Hatiya Upazila Unknown -
. . ) BANGLAPEDIA:
semi pucca 220 km For Hatiya Upazila (county) A Hatiya Upazila Unknown -
. . BANGLAPEDIA:
mud road 800 km For Hatiya Upazila (county) A Hatiya Upazila Unknown -
4 | School |For Hatiya Island A Eangladesh Unknown -
ept.
3 | school For Hatiya Island and Nijhum Dwip B A R11 1997
Island
College
1 | School |For Monpura Island - A R11 1997
For Hatiya Upazila(county) (Govt. BANGLAPEDIA: B
3 | School system: 1, Not Govt. system: 2 A Hatiya Upazila Unknown
21 | School |For Hatiya Island A Bangladesh Unknown -
Rept.
26 | school :;cl)arnl—éatiya Island and Nijhum Dwip R A R11 1997
High School
4 | School | For Monpura Island - A R11 1997
Hatiya Upazila(county) (Govt. system: BANGLAPEDIA: B
__§ 25 | School 2., Not Govt. system: 23) A Hatiya Upazila Unknown
@2
2 Junior High 4 | School |For Monpura Island - A R11 1997
& [Schools | School P
©
<
i‘; 151 | School |For Hatiya Island A Bangladesh Unknown -
[ Rept.
o
§ 105 | School For Hatiya Island and Nijhum Dwip R A R11 1997
Island
Primary
38 | School |For Monpura Island - A R11 1997
Hatiya Upazila(county) (Govt. system: BANGLAPEDIA: B
222 | School 105, Not Govt. system: 117) A Hatiya Upazila Unknown
36 | School |For Hatiya Island A Bangladesh Unknown -
Rept.
16 | School For Hatiya Island and Nijhum Dwip R A R11 1997
Island
Madrasha
10 | School |For Monpura Island - A R11 1997
. . BANGLAPEDIA:
16 | School |For Hatiya Upazila (county) A Hatiya Upazila Unknown -
Calculated based on 50.73% and
149,908 | person [295,501 people A agt':/iLL?;EIiID;A: Unknown -
Male For Hatiya Upazila (county)
26,516 | person |For Monpura Island - A R11 1991
Sex C 9.23%
alculated based on 49.23% and
145,475 | person |295,501 people A Eigt':/?ﬁ;lililar: Unknown -
Female For Hatiya Upazila (county)
24,845 | person |For Monpura Island - A R11 1991
Under 15 person x x
Age 15 to64 person x x
Elderly (65
and older) person * *
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Data acquisition method

1. Document survey (public data)

2.Documents obtained from
concerned organizations in

Iltem V;'é"e unit Remarks Japan
Data Data
available Source Year available | source year
? ?
Disabled person x x
Persons | Elderly (65
in need of | and older) person * *
care
during a
disaster Infants person x x
Il or injured person x x
Average Dollar x x
daily income
Income
Income R % %
distribution
Assets Assetsthous Dollar x x
ehold
Arable land 28396.20 ha For Hatiya Upazila (county) A BANGLAPEDIA: Unknown -
area Hatiya Upazila
1 crop 1st
. Calculated based on 38.0% and X
Sropp9 1079056 | ha  [28396.2ha A E{:E‘yi'-@:a'iﬁ)f' Unknown | -
arable land For Hatiya Upazila (county)
2 crop 2nd
] Calculated based on 46.0% and .
CrOPPIRG  113062.25 | ha |28396.2ha A E:yy‘j'-@;'iﬁ);’* Unknown | -
Land use | grable land For Hatiya Upazila (county)
3 crop 3rd
! Calculated based on 16.0% and .
groppitg 454339 | ha |28396.2ha A |BANGLAPEDIA- | Unknown | -
For Hatiya Upazila (county) valp
arable land
Irrigated Calculated based on 38.0% and .
8 area of 21297.15 ha 28396.2ha A EQEELL?ZE!ID;A. Unknown -
.‘Q’ arable land For Hatiya Upazila (county) va Up:
o
S Area of ; ; BANGLAPEDIA:
© -
E fallow land 2815.46 ha For Hatiya Upazila (county) A Hatiya Upazila Unknown
(&)
© Calculated based on 38.65%and .
é Farmer 114,211 | Persons | 295,501, A EQEELL?ZE!ID;A. Unknown -
& For Hatiya Upazila (county) va Up:
Calculated based on 24.23%and .
l';iro”:er 71,600 | Person | 295,501 A E’;ﬁ'i'ﬁi‘iﬁ’f' Unknown -
For Hatiya Upazila (county) ya Up:
Calculated based on 3.77% .
Employ- ‘r’vage""orke 11,140 | Person |andd295,501 A E:‘E'g'ﬁi'iﬁ)r' Unknown -
ment For Hatiya Upazila (county) va tp:
Commerce 25679 | Person Calculated based on 8.69% and295,501 A BANGLAPEDIA: Unknown R
! For Hatiya Upazila (county) Hatiya Upazila
Service Calculated based on 3.58% and 295,501 BANGLAPEDIA:
industry 10,579 | Person For Hatiya Upazila (county) A Hatiya Upazila Unknown B
Fishing 15.868 | Person Calculated based on 5.37% and 295,501 A BANGLAPEDIA: Unnkown _
industry ! For Hatiya Upazila (county) Hatiya Upazila
Calculated based on 15.71%and .
Others 46,423 | Person |295,501 A Egg‘ ELL'JA ZE?;A' Unknown -
For Hatiya Upazila (county) ya Up:
Agriculture o . . Bangladesh B
(%) 60 % For Hatiya Upazila (county) A Rept. 1995
Non- Bangladesh
agriculture 15 % For Hatiya Upazila (county) A 9 1995 -
(%) Rept.
Employ-
ment Business o B . Bangladesh B
) 10 % For Hatiya Upazila (county) A Rept. 1995
Public o . . Bangladesh B
service (%) 10 % For Hatiya Upazila (county) A Rept. 1995
Unemploye o . . Bangladesh B
d (%) 30 % For Hatiya Upazila (county) A Rept. 1995
o o . . Bangladesh
Others (%) 5 % For Hatiya Upazila (county) A Rept 1995 -
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Value

Data acquisition method

1. Document survey (public data)

2.Documents obtained from
concerned organizations in

Iltem unit Remarks Japan
etc.
Data Data
available Source Year available | source year
? ?
. . BANGLAPEDIA:
0y -
No land 52.13 % For Hatiya Upazila (county) A Hatiya Upazila Unknown
[2]
o
B Small plot of o - . BANGLAPEDIA: B
5 land 18.00 % For Hatiya Upazila (county) A Hatiya Upazila Unknown
S |Break-
& |down of |Medium plot o : : BANGLAPEDIA:
§ |tenant of land 22.00 % For Hatiya Upazila (county) A Hatiya Upazila Unknown -
g farmers
5 Sufficient o . - BANGLAPEDIA: B
2 land 7.87 % For Hatiya Upazila (county) A Hatiya Upazila Unknown
14
Per capita . . BANGLAPEDIA:
arable land 0.09 ha For Hatiya Upazila (county) A Hatiya Upazila Unknown -
Paddy rice For Hatiya Island Bangladesh
area 75,618 ha Source: Hatiya Island DWIP Office A Rept. 2001 B
Peanuts For Hatiya Island Bangladesh B
area 14,350 ha Source: Hatiya Island DWIP Office A Rept. 2001
Legumes For Hatiya Island Bangladesh
area 11,060 ha Source: Hatiya Island DWIP Office A Rept. 2001 B
For Hatiya Island Bangladesh B
Potatoarea | 5,700 | ha g ce: Hatiya Island DWIP Office 2 IRept. 2001
Sweet For Hatiya Island Bangladesh
2,480 ha e ) A 2001 -
Agricultur potato area Source: Hatiya Island DWIP Office Rept.
e . .
Wet rice 25 t For Hat‘lya Igland ) A Bangladesh 2001 B
yield Source: Hatiya Island DWIP Office Rept.
Peanuts For Hatiya Island Bangladesh
yield 1.6 t Source: Hatiya Island DWIP Office A Rept. 2001 °
Legumes For Hatiya Island Bangladesh B
yield 05 t Source: Hatiya Island DWIP Office A Rept. 2001
For Hatiya Island
Potato yield 15| t or hatlya ‘slan _ A |Bangladesh 2001 .
Source: Hatiya Island DWIP Office Rept.
Sweet 18 t For Hatiya Island A Bangladesh 2001 B
potato yield : Source: Hatiya Island DWIP Office Rept.
. tk/0.01 | market value of the land of the first grade BANGLAPEDIA:
Land price 6,000 ha For Hatiya Upazila (county) A Hatiya Upazila Unknown B
4
o] o - National Water
§ r;(;\;tladrtay |)'ate ($1 or fnoo(r)é % g)g:r;ﬁ;i:]eegligbit;on map by District A Management Unknown B
k] Y p Plan 2000
(&)
T ) ) BANGLAPEDIA:
i=3 o -
_% 21.0 % For Hatiya Upazila (county) A Hatiya Upazila Unknown
Q
14 . N .
\I;Vllgr?q::d 21.0 % ::Scln;nl—éatlya Island and Nijhum Dwip B A R11 1997
Literacy
rate
21.0 % For Monpura Island - A R11 1997
. . BANGLAPEDIA:
0 -
Men 27.2 % For Hatiya Upazila (county) A Hatiya Upazila Unknown
Men 273 % For Hatiya Island and Nijhum Dwip B A R11 1997
Island
Literacy o ) ) BANGLAPEDIA: B
rate 14.7 % For Hatiya Upazila (county) A Hatiya Upazila Unknown
Women
14.0 % For Hatiya Island and Nijhum Dwip B A R11 1997
Island
Calculated based on 87.16% and X
257,559 | Person | 295,501 A |BANGLAPEDIA- | Unknown | -
For Hatiya Upazila (county) va Up:
Islam
0
257712 | Person Calcula_ted based on 74.3% and 346,853 A Bangladesh 2001 B
For Hatiya Island Rept.
Religion
Calculated based on 12.31% and .
36,376 | Person |295,501 A EQI?ELL?ZEIHD&:A. Unknown -
For Hatiya Upazila (county) ya Up:
Hinduism
0
89766 | Person Calculated based on 10.6% and 346,853 A Bangladesh 2001 B
For Hatiya Island Rept.
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Value

Data acquisition method

1. Document survey (public data)

2.Documents obtained from
concerned organizations in

Iltem unit Remarks Japan
etc.
Data Data
available Source Year available | source year
? ?
12 .
8 Christian 473 | Person (f;)alc:latlted Baseg:ll on 041?% and 295,501 A EAFGLLIJ-\PE!IDIA' Unknown R
E Religion or Hatiya Upazila (county) atiya Upazila
5 )
(cont'd) .
5 Others 1,093 | Person Calculated based on 0.37% and 295,501 A BANGLAPEDIA: | ;o n R
& For Hatiya Upazila (county) Hatiya Upazila
S
5 Budget $ x x
GTOPO30(See attached maps) A GTOPO30 x
Eligi/t::ion Ses
Elevation Model attached - SRTM30(See attached maps) A SRTM30 2000/2 x
(DEM) maps
SRTM3(See attached maps) A SRTM3 2000/2 x
8
9 >
8 |Zero Area km x x
& |meter
9
g zone % (?f total 100 % Elevation Map (See attached maps) A June 2007 1990 -
© region document
@
c
-08), s Google Map (See attached maps) A Google Map Unknown -
4 o ee
Satellite images ;ttaacshed - MaryLand 1977
P LANDSAT (See attached maps) A University Web 1989 -
Site 1999
73/74
Topo- Change of |See ) "
graphical | coastline attached - gﬂ;:gl"c;feci;a:g?:sc;\g:;';:;s;:ga;:g]:) by A BA_S 20 ng -
change over time maps 2001
% Notes
1) The SRTM (Shuttle Radar Topography Mission) uses radar installed on the Space Shuttle to prepare detailed
stereoscopic topographical data for the entire world.
2) SRTM30 obtains 30 second (900m) mesh data. SRTM3 obtains 3 second (90m) mesh data, and SRTM1 obtains 1 second
(30m) mesh data.
3) GTOPO30 has poorer resolution than the SRTM30, and its data includes many mistakes and errors. With SRTM30, the
elevation changes with each scene.
4) Afeeis charged for SRTM1, but considering the price and precision, it is better to use SRTM.
5) Google Map was prepared by pasting screen cap pictures of satellite images taken of the study region from the Web Site

Google Maps.
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3. Disaster Profile Sheet (Countermeasure)

[Outline of State of Countermeasures in the Study Region]

To provide protection from tidal surges, a dike (height 4.5m) has been constructed on the periphery of the island. It was
constructed to deal with normal high tides, so it cannot be counted on to prevent overtopping by a tidal surge caused by a
cyclone. And in the South District, the action of sedimentation has created new land (ocean side of the dike). This land is a
high risk zone that is susceptible to casualties caused by cyclones but poor people have steadily moved onto this land, so
coastal forests have been planted. But by 1991, this development had just started, so trees were still scarce, and it provided
almost no tidal surge protection functions.

Various aid organizations have constructed cyclone shelters to reduce the number of casualties caused by cyclones, but in
1991, their capacity was still insufficient. They could only accommodate about 10% of the total population of the island
(300,000 people).

Non-structural measures include a warning transmission system called the Cyclone Preparedness Programme (CPP) that
operates in response to cyclone warning signals issued by the Meteorological Agency. It was a network of volunteers who
warn individual households. But, many residents who did not (or could not) evacuate immediately before the arrival of the
cyclone in 1991 were killed by the disaster.

Cyclone studied: 1991 Cyclone (April 29, 1991)
District studied: Noakhali District, Hatiya Island
O: There are data for Hatiya Island in 1991.
A Includes data for years other than 1991 and places other than
Hatiya Island. Or it shows estimated values.
X : No corresponding data can be found.

Data Acquisition Method

2.Documents obtained from
1. Document survey (public data) concerned domestic

Values, Unit Remarks organizations

ltem etc.

Data Data
available Source Year |available | Source Year
? 2

The standard design height of the June 2007 Un—
dike is 4.5m, and it was Document known
constructed only for protection
from high tides, so it can not be

Height of the dike 4.5 m counted on to prevent

overtopping by a tidal surge
caused by a cyclone or a A BANGLAPEDIA: | Un- B
tsunami. Embankment known

Planned level of the dike (1 year 1 year
probability) probability

km x X

Dikes

Existing dike location map (see BANGLAPEDIA: Un-
attached maps) Embankment known

Total dike length Existing

dike
location
map

Locations of dikes are shown on
MAP OF HATIYA AND

- LOCATION OF BDRCS - A R11 1997
SHELTERS (see attached maps:
There are unclear locations)

Required dike length km x X

Physical Structure measures

Budget for existing dikes $/m x X

Budget to construct a dike

needed to for cyclone protection $/m * X

On Nijhum Dwip Island where
sedimentation has advanced,
management of new land is
conducted by the Bangladesh
Ministry of Environment and
Forestry, After trees were planted Un-
to form revetments, more were A Bangladesh known
planted to improve it as Rept. (approx.
residential land. 20067)
% Reference documents and
images attached to the Sheet of
Regional Characteristics permit
the calculation of the area to be
planted with coastal forests.

Length of coastal forests km

Coastal forests
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Data Acquisition Method

2.Documents obtained from

Physical structure measures
Cyclone shelters

Values 1. Document survey (public data) concerned domestic
Iltem etc ! Unit Remarks organizations
Data Data
available Source Year |available | Source Year
? ?
As a result of DUS interviews, the
PWD (Public Works Dept.) built
28 Shelter 12 shelters. And the Red Cross N A R12 1991

report shows that BDRCS
(Bangladesh Red Crescent
Society) built 16 shelters.

|Achievements of the JRCS (Japanese Red Cross Society) and the BDRCS (Bangladesh Red Crescent Society)in the
two islands: Hatiya Island and Nijhum Dwip Island.|

On Hatiya Island, at the time of
the cyclone in 1991, the BDRCS 1991
16 Shelter |had 16 shelters. x A R4, R (Btehfore

e
(For Hatiya Island and_Nijhum cyclone)
Dwip Island (as of April 1991))

From 1985 to 1991, Japan
helped the BDRCS build 29
cyclone shelters (Hatiya Island
20, Nijhum Dwip 2 Monpura Within
22 Shelter | |g1and 7 x A R3 1991
< (Of the above, for Hatiya
Island, and Nijhum Dwip Island
(during 1991) >

From 1985 to 1991, Japan
helped the BDRCS build 29
cyclone shelters (Hatiya Island
20, Nijhum Dwip Island 2,
Monpura Island 7)). One shelter
at the northerm end of Hatiya
Island was made unusable by
erosion in 1996.

<(Of the above, for Hatiya Island
and Nijhum Dwip Island)

21 Shelter x A R3 1996

|Achievements by the JRCS AND BDRCS on the three islands: Hatiya Island. Nijhum Dwip Island and Monpra Island

By 1993, 29 shelters (max.
capacity of 1,600 people/shelter)
and 1 multi-purpose center had
been constructed on Hatiya
Island in Noakhali District and in
29 Sheiter Monpra Island in Bhola District, * A Rl 1993
ensuring evacuation sites for
residents

<For Hatiya Island,Nijhum Dwip,
Island, and Monpura Island>

Number of existing shelters

By 1994, 6 more shelters had
been constructed on Hatiya
Island and 7 more on Monpura
29 shelter | lIsland.(By 1991, there had been x A R9 1994
16, so 16+6+7=29 shelters)

< For Hatiya Island. Nijhum Dwip
Island, and Monpura Island>

2% Number of shelters estimated
29 Shelter based on document (R12). * A Ri2 1995

In 1996, the north end of Hatiya
28 Shelter [lIsland was eroded, making one x A R3 1996
shelter unusable.

% Number of shelters estimated
28 Shelter based on document (R11). * A R11 1997

|Achievements in cyclone shelter building three islands: Hatiya Island. Nijhum Dwip Island and Monpra Island|

<For Hatiya Island and Nijhum
Dwip Island>

Saudi Arabia (GOB) 24, BDRCS
22, World Bank (GOB) 12,
CARITAS (NGO) 7, HEED
(NGO) 2, JICA (GOB) 2, DUS
(NGO) 1

<For Monpura Island>
CARITAS (NGO) 11, BDRCS 7,
World Bank (GOB) 6, Swedish
Free Mission (NGO) 2, Swiss
Disaster R

107 Shelter x A R12 1995
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Iltem

Values,
etc.

Unit

Remarks

Data Acquisition Method

1. Document survey (public data)

2.Documents obtained from
concerned domestic
organizations

Data
available
?

Source Year

Data
available
?

Source Year

Physical structure measures

Cyclone shelters (cont’ d)

Number of existing shelters
(cont’ d)

137

Shelter

<For Hatiya Island and Nijhum
Dwip Island>

BDRCS 21, HEED
BANGLADESH 3, OXFAM 1,
PROSHIKA 4, JICA 4, CARITAS
9 SAUDI GRANT 42, WORLD
BANK 18

<For Monpura Island>
BDRCS 7,WORLD BANK 6,
CARITAS 10,SWEDISH
2,SWEDISH FREE MISSION
2,FACILITIES DEPT. 6

1997

Locations of existing shelters

See
distributi
on map

Shown in MAP OF HATIIYA AND
LOCATION OF BDRCS
SHELTERS. (See attached
documents)

<For Hatiya Island, Nijhum Dwip
Island, Monpura Island,>

1997

Physical structures

Cyclone shelters

Name

With a school?

Lot area

Table

For 28 shelters shown in the LIST
OF CYCLONE SHELTERS IN
HATIYA & MONPURA THANA.
(see attached document)

< For Hatiya Island, Nijhum Dwip
Island, Monpura Island, >

1997

Outline | Shelter building area

of

existing | Boundary setting

shelters
Fence?

Aquaculture?

Nursery school?

Land use on the site

Table

For 28 shelters shown in the LIST
OF CYCLONE SHELTERS IN
HATIYA & MONPURA THANA.
(see attached document)

<For Hatiya Island, Nijhum Dwip
Island, Monpura Island,>

1997

Capacity of existing shelters

12,800

Person

On Hatiya Island, there were 16
BDRCS cyclone shelters at the
time of the cyclone in 1991, and
their official capacity was 12,800.
<For Hatiya Island and Nijhum
Dwip Island (2 islands)>

A R4, R12 1991

24,800

Persons

Value of the capacity of the
BDRCS cyclone shelters plus the
PWD capacity (estimated).

1991

Toilets inside shelters?
(sanitation)

See
remarks

Toilets were constructed on the
ground outside the shelters, but
when a cyclone or tidal surge
struck, they were useless if
people could not go outside the
shelters, and their sanitation
condition was a serious problem.

1998

Normal use of shelters

See
remarks

Of the BDRCS shelters at 28
locations in Hatiya Island and
Monpura Island, at 8 locations,
primary schools operated by the
BDRCS were used and at 3
locations, schools operated by
the government were used. The
remaining 17 locations are not in
use at normal times, although
they can be used as schools and
other public buildings.

1998

See
remarks

At normal times, primary health
care, primary education, job
training, loan organizations and
other community development
activities (CDP) were conducted
with their bases in cyclone
shelters.

1985~
1991

See
remarks

Child literacy classes are
conducted in 7 shelters. Others
are not yet linked with any regular
community service institution or
programme.

1995

Maintenance of shelters

See
remarks

Members pay 2 taka (about 4.2
yen) per household, and
management committees
manage the organization and use
the funds for its operation and its
activities, but this fee alone is not
enough to maintain and take care
of the shelters.

1998
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Iltem

Values,
etc.

Unit

Remarks

Data Acquisition Method

1. Document survey (public data)

2.Documents obtained from
concerned domestic
organizations

Data
available
?

Source Year

Data

available

?

Source

Year

Physical structures

Cyclone shelters (cont’ d)

Number of shelters needed

291

The capacity per shelter is
calculated to be 1,000 people, to
estimate the number of shelters
needed.

Necessary locations of shelters

Sufficiency rate

%

Number of people needing
evacuation

Person

Kila

Number of Kila

No.

Buildings constructed by the
BDRCS and the Japanese Red
Cross Society

{For Monpura Island)

R11

1997

Distribution map

R11

1997

Livestock capacity

Head

Sufficiency rate

%

Number of livestock needing
protection

Head

Non-structural measures

Warning systems

System outline

Many cyclone warnings that are
issued are false alarms, reducing
people’ s confidence in the
warning system. And some
people fear that it they evacuate
in response to warnings, their
livestock and property might be
stolen, so they do not evacuate.

R13

1997

Problems with warning systems

As non-physical structure
measures, a warning
transmission system called the
CPP (Cyclone Preparedness
Programme) has been
established. When the
Meteorological Agency issues a
cyclone warning signal, a
network of volunteers spread the
warnings to individual
households.

R4

Until
1991

Evacuation systems

Information transmission
methods

See
remarks

Ordinary members are people
living in the district around each
cyclone shelter (approx. 300
households). They elect 11 of
their members to form a
management committee (at least
two of these are women).

R4

Existence of leaders?

See
remarks

Discussion meetings, essay
contests, art contests are held on
the theme of community level
disaster protection measures.
Though participants fell short of
expectations, they were
welcomed by the educated class
and community leaders who
declared that, “These events
were a means of communicating
effectively with others.”

R1

1986~
20007

State of community

See
remarks

From 1995 to 1998, the CBDP:
Community Based Disaster
Preparedness Programme was
implemented. Later, a community
level shelter management
committee (SMC: Shelter
Management Committee) took
over its roles.

R3

1998
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Iltem

Values,
etc.

Unit

Remarks

Data Acquisition Method

1. Document survey (public data)

2.Documents obtained from
concerned domestic
organizations

Data
available
?

Source Year

Data
available
?

Source Year

Non-structural measures

Evacuation systems (cont'd)

State of community (cont'd)

See
remarks

Ordinary members are people
living in the district around each
cyclone shelter (approx. 300
households). They elect 11 of
their members to form a
management committee (at least
two of these are women).
Members pay 2 taka (about 4.2
yen) per household, and
management committee
manages the organization, using
the funds for its operation and its
activities.

The management committee
cooperates with key members
and with volunteers (20 per
shelter) of the cyclone
countermeasures committee that
is implemented by the BDRCS in
cooperation with the government.
During emergencies, they
transmit disaster and evacuation
warnings, guide evacuees, carry
out rescue activities, and
distribute rescue goods.

1995~

RO 1998

Evacuation systems

Shelter management committee

See
remarks

The organization of Management
Committees for 28 shelters
based on a proposed project
evaluation of 1995 is cited as a
major success of this project
(BDRCS-Japan Red Cross
Society Joint Disaster Protection
Measures Project).

Each Shelter Management
Committee consists of 11
members, 9 of whom are elected
by the 300 families living around
each shelter (beneficiary families)
who pay 2 taka (about 6 yen) as
membership fee to the
Management Committee each
month. The remaining 2
members are women members
selected by the Management
Committee.

1986~

Rl 20007

See
remarks

3% Region covered by the
disaster prevention volunteers is
thought to be Hatiya Island, but
this is unclear.

R3 1998

Total

1,728

Person

X Region covered by the
disaster prevention volunteers is
thought to be Hatiya Island, but
this is unclear.

Bangladesh

Rept. 2005

Disaster
protection
volunteers

Men

1,440

Person

2 Region covered by the
disaster prevention volunteers is
thought to be Hatiya Island, but
this is unclear.

Bangladesh

Ropt 2005

Women

288

Person

The use of radios has spread
since the 1970 cyclone, reaching
a radio penetration rate of 60%
during the 1990’s.

Bangladesh

Rept. 2005

Area where evacuation
information is broadcast by
radio or TV

Problems with the evacuation
systems

See
remarks

It was reported by communities
that were visited that evacuation
training has been carried out with
active community participation.

Before

Ra 1991

Disaster protection

education

Disaster protection education

See
remarks

Times/year

R3 1998

School education

Training
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4. Disaster Profile Sheet (Disaster Damage)

[Outline of state of casualties in the study region]

The cyclone in 1991 caused nearly 3,000 fatalities on Hatiya Island. Many of those killed were old people, children, and
women who are susceptible to disasters. Many residents did not evacuate. Related reasons for this were the religious and
social characteristics (gender issues etc.) of the region.
And because severe damage remained after the cyclone had abated, some of the residents were forced to spend half a year
living in evacuation camps.

Cyclone studied: 1991 Cyclone (April 29, 1991)
District studied: Noakhali District, Hatiya Island

O: There are data for Hatiya Island in 1991.
A Includes data for years other than 1991 and places other than
Hatiya Island. Or it shows estimated values.

X No corresponding data can be found.

Data acquisition method

1. Document survey (public

2.Documents obtained from

ltem Vzltlées Unit Remarks data) interview survey in Japan
Data Data
available Source Year | available | Source Year
? ?
People who died while evacuating within a range
of 1km around one of 16 shelters on Hatiya
Island (constructed by BDRCS or Japanese Red R4
1,714 | Person | Cross Society) or when high waves engulfed X A R12 1991
” them along with the roofs of their houses (see
Fatalities
attached documents)
< For Hatiya Island and Nijhum Dwip-—Island>
Nearly 3,000 died only on Hatiya Island.
3,000 | Person <For Hatiya Island > X A R9 1991
Injuries Person x x
Effected people Person X X
g
= Mortality rate in the unions in the southeast coast
3 was 5-6%.
S < For Southeast coast district of Hatiya Island>
5 . 2 Reverse calculation from submitted
o - v
L Fatality rate 50-60 % documents indicates that approximately 14,500 x A R12 1991
o to 17,500 people lived in the study region on the
F Southeast coast (within 1km of 4 shelters) when
= the cyclone struck.
©
8
g Injury rate % X X
5
j=
- % X X
Poor people who did not move from their homes
Causes of deaths even after the cyclone struck were engulfed in
See the high waves and drowned. The percentage of
remarks - fatalities was particularly high among women, X A R4 1991
children, and elderly people who lacked the
strength to swim and hold onto a tree or drifting
objects.
Fatalities Person X x
8 |Injuries Person x x
3
2
& | Death rate % X x
B
Q
'-g Injury rate % X X
Causes of | Prowning % X x
death Others % x x
Breached dike km X x
% Damaged dike km X X
£
©
% Totally destroyed homes No. X X
.§
§ Partly destroyed homes No. X X
Total number of homes No. x X
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Data acquisition method

1. Document survey (public

2.Documents obtained from

Item Vaeltlées Unit Remarks data) interview survey in Japan
Data Data
available Source Year | available | Source Year
? ?
Totally destroyed home rate % X X
Partially destroyed home % x x
rate
T_otal number of Livestock Head x x
died
Total number of livestock Head % X
(cattle)
:.3) Livestock death rate (cattle) % x x
£
©
% Area of crop damage ha X X
E
g Total area of crops ha X X
Crop damage rate % X b3
Shrimp culture area damage ha X X
Total shrimp culture area ha X X
Shrimp culture damage rate % X X
Twenty-two shelters are indicated under the
“Number of evacuees/deaths in cyclone shelter 1991,
Number of evacuees Table | Person |command area (1km radius)”. (See attached x A R12 1992,
table) 1994
<For Hatiya Island and Nijhum Dwip Island>
The usage rate of shelters during cyclones is
See % gradua_lly rising. This may be a result of a M A R3 1998
remarks campaign to raise consciousness of cyclones at
normal times.
Evacuation rate The percentages who evacuated before, during,
and after the cyclone are not clear. And it is not
52.7 % clear if they evacuated to the veranda or to the X A R12 1991
roof of the cyclone shelters. It is difficult to clarify
the actual number of evacuees to the shelter.
o) Cyclone shelter usage rate: 52.7%
@ 6.750 | Person (Official capacity is 12,800 evacuees) X A R4 1991
5|2 Cyclone shelt
s g yclone shefter Number of evacuees within 1km of existing
g .
8| o 6.750 | Person shelters (22 §helters) on Hatiya Island. Numper x A R12 1991
3| W of evacuees in each shelter are recorded (April
5 29, 1991)
1} - .
S | Camp after the disaster See R Many people were forced to live in camps for six o Bangladesh 1991 R
@« remarks months. Rept.
The state of -
Warning or Recipients Person X X
evacuation
|nform§t|on Reception % x x
reception rate
Evacuation action rate % X x
Warning Person x M
system
Evacuation Television Person x x
information
reception
method Radio Person X x
Word of Person X x
mouth
Among the people, some remained in their
homes with their property instead of evacuating.
See R When the storm surge finally arrived, it was too x A R12 1991
S remarks late for them to evacuate to the shelter and the
B condition of the roads also obstructed
§ evacuation.
E Reason for not evacuating Assets such as livestock and household property
g were treated as being of equal importance to
= See their own lives. If they evacuated, they would
17} remarks - suffer from loss caused by both the evacuation X A R12 1991
and the disaster. Therefore, even if the wind
strengthened and the waves rose, they chose to
remain at home.
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Data acquisition method

1. Document survey (public

2.Documents obtained from

rose, they climbed to the roofs of the bamboo
and straw houses. Or they started to evacuate
only when the high waves finally arrived. This is
the actual normal pattern of action taken by the
residents.

Item Vaeltlées Unit Remarks data) interview survey in Japan
Data Data
available Source Year | available | Source Year
? ?
See Their attitude that leave themselves to their fate:
remarks ° “If it is the will of Allah, | will be saved.” x A R12 1991
Reason for not evacuatin See Past warnings had included many false alarms,
, 9 - so even if they were warned, they decided that it X A R12 1991
(cont'd) remarks
was not a dangerous cyclone.
See Women did not evacuate, because of gender
- A x A R12 1991
c remarks problems they would encounter in the shelters.
S
©
3 Many did not evacuate immediately even when
% they were given warnings advisories by the CPP
5 volunteers. Those who did evacuate were forced X A R12 1991
o to do so after their homes were destroyed.
% Others evacuated during the cyclone.
Some residents did not evacuate even when
. See they heard a warning. Although they heard many
State of evacuation remarks N warnings, and the wind and rain had begun
strengthening many hours earlier, residents
would not leave their homes. If the water level x A R4 o
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6. Setting the hypotheses

The information obtained by 3. Document survey and 4. Interview survey in Japan above was
summarized in the Disaster Profile Sheets Collection (p. 11 to p. 26). And based on the understanding they
provided, hypotheses were established as explained below to answer four questions: “Why were they
sacrificed?”, “Why did they not evacuate?”, “Why could they not evacuate?”, and “Were many specific

types of people (the poor, women, children who are susceptible to disasters) sacrificed?”.

Table 2. Hypotheses Concerning the Disaster on Hatiya Island Caused by the cyclone in 1991

No. Hypotheses
( 1
Drowned when engulfed by the tidal surge.
Why were they )
sacrificed?
2 Killed when struck by flying objects.
\
(| 3 .
Because many cyclone warnings had been false alarms.
4 Because they feared that if they evacuated, their livestock and
property might be stolen, so they remained to protect them.
5 Did not evacuate because there were no cyclone shelters near their
Why did they homes.
not evacuate?

6 The cyclone is the will of Allah.

7 Women did not evacuate because of social and religious restrictions.
\ 8 If they evacuate, their family members might be separated.
(| o
Could not walk easily because the roads were muddy.
Why could they
not evacuate?
10 Because they would be asked to pay a fee to use the shelter.
>
11 Most fatalities were concentrated among poor people on the ocean
Were many specific side of the dike in the South District (high risk zone).
types of people (poor,
women, children who < 12 Ninety—percent of victims were women and children.
are susceptible to
disasters) sacrificed?
13 From 30% to 40% of residents of a dike protected island died.
\

A field survey was carried out to clarify the state of the damage and evacuation and social background,
and to verify the above hypotheses. Details of the field survey are presented in the next chapter: 7. Field

Survey in Bangladesh.
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7. Field survey in Bangladesh

7.1 Survey schedule

Table 3 shows the Bangladesh Survey Schedule.

Table 3. Bangladesh Survey Schedule

Dates Activities
Feb. 3, 2007 + Travel: Depart Narita = Arrive in Dacca
Feb. 4 + Preparing to obtain data at WARPO (Water Resources Planning Organization) and
BOS (Bureau of Statistics) etc. through local experts (Bangladesh citizens).
« Consulting with Mr. Rufig: representative of DUS (Description of cyclone
casualities on Hatiya Island)
Feb. 5 + Travel: Dacca - Hatiya Island
Feb. 6 + At the Hatiya Island Office of the DUS, interview survey and obtaining data
concerning the casualities caused by the cyclone in 1991.
Feb. 7 « Interview survey with residents of Hatiya Island (south ocean side region and
eastern region)
Feb. 8 + Travel: Hatiya Island > Dacca
Feb 9 + Obtaining and checking data collected by local experts
+ Travel: Departure from Dacca
Feb. 10 « Travel: Arrival at Narita

Members of Survey

Name Affiliation Notes
Ryoji Hirakawa Pacific Consultants Co.,LTD Researcher
Kenichiro Kato Pacific Consultants Co.,LTD Researcher
Naonori Kusakabe Sophia University Interpreter

7.2 Interview survey at Dwip Unnoyan Songstha

Qutline of the interview survey at the DUS Office in Dacca on February 4 (Sunday) 2007

Consultations were held at the Dacca Office of DUS with Mr. Rafig who represents the local NGO

(DUS: Dwip Unnoyan Songstha). The following is an outline of the interviews.

> The cyclone in 1991 killed many people in the eastern part and in the ocean side of the dike

in the southern part.

> In public announcements, it was stated that 3,000 people had died, but DUS estimates that

6,000 people died throughout Hatiya Island.
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» Throughout Hatiya Island, conditions, including that on the main roads, were extremely poor.

» The ability of CPP volunteers to deliver warnings were severely impacted by the bad road
conditions.

> Itis difficult to maintain the shelters after they have been constructed.

> People failed to evacuate because of their fear that their possessions would be scattered or
lost; very few because they feared theft.

Figure 4. Photo Taken at the DUS Dacca Office (The representative, Mr. Rafiq is seen in the center.)

Outline of the interview survey at the DUS Office on Hatiya Island on February 6 (Tuesday) 2007

Consultations with Assistant Representative Mr.Tibriz of the local NGO, DUS (Dwip Unnoyan
Songstha) at the DUS Hatiya Island Office. The following is an outline of the interview.

> In the East, water overtopped the dike, submerging the land. There were 4,000 fatalities in
the east, but they died on top of the dike or on the protected land side.

» The ocean side of the south coast dike was struck by a 5 to 7 foot (1.5m to 2.0m) tidal surge.
The top of the dike on the south coast was undamaged, but people living on the ocean side
died. We think that between 1,000 and 1,500 people were Killed by the tidal surge.

> In the north, from 150 to 200 people died. Not all were swept away by the sea water. Those
who were engulfed by the tidal surge were on the coast.

» The tidal surge caused no damage except on the ocean side on the eastern and southern
coastlines, and on the coastline area on the north side. But toppled houses and wind and rain
buried people.

> Broadly categorized, two kinds of people died. By social class, they were people a little
lower in status than the middle class. People in this class kept livestock with asset value, and
lived in somewhat sturdy homes made of galvanized metal plate, so they did not evacuate.

People in the even poorer class reportedly, “did not evacuate because of insufficient
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information” or “did not evacuate because they had no clear reason to and thought they were
safe.

» Most of the poor know their homes are not well-made so they evacuated promptly. (People a
little lower in status to the middle class people refers to residents of the land side in the east.
And the even lower class people refers to the residents of the ocean side in the south.)

» The report on the approach of the cyclone was broadcast by radio at about 12 noon in 1991.
At that time the sky was cloudless and there were no signs of the cyclone so nobody believed
the report, but beginning about 1:00 p.m., the weather began to steadily deteriorate.

» Some have claimed that the weather report was late. It is still not clear if it was late because
of negligence or because of a lack of experience. But they did all they could after they
realized the danger.

> Question: Do people who had livestock and buildings not become part of the poor class?

= Answer: They can largely recover. For a few years after they suffer losses because of the
cyclone, they are given assistance by donor organizations or the government, so after 2 or 3

years, they can recover their livelihoods.

Figure 5. Photo Taken in the DUS Hatiya Island Office (Mr. Tibriz on the extreme right)

We processed the information about the state of the casualies we obtained through the interviews with

DUS members by organizing it as follows according to characteristics of society in each district.

State of Casualties in each District

The cyclone in 1991 devastated the entire Island of Hatiya. The tidal surge created by the rainfall and
the full tide destroyed large parts of the dike submerging the entire island under as much as 1m or water. In
addition to the rain, powerful winds scattered galvanized plates and tree branches.

The following table organizes the state of damage in each district, and the details are plotted on

Figure 6.
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Table 4. Outline of Damage by District™

North Because of erosion, there were many places without a dike. So submersion damage was
district conspicuous, and the tidal surge claimed 150 to 200 lives.

South The population at that time was between 7,000 and 8,000 people including residents on
district the ocean side and on top of the dikes. It is presumed that most of the fatalities were

residents of the ocean side. It is hypothesized that from 1,000 to 1,500 people died on
the south side.

East district | It is estimated that of this district’s population of 10,000 at that time, about 4,000 people
died. Near Sunnerchar in particular, the casualties were high and it is estimated that
4,000 people who are about 75% of the fatalities lived in the East district. In this district,
the waves were high and the dike collapsed at many points, causing wide-spread
submersion of the land. The water rose, overtopping major roads (these roads block
small floods), submerging more than 150km? of land.

Other In the poorest region, 500 people died. Many homes were toppled by strong wind and
districts rain. And in regions without dikes, the inundation caused severe damage.

2<: Residents near the dike: In Bangladesh, it is forbidden to live on the ocean side or on top of a dike, but
in fact, many people do so. The exact number of people is unclear, but it is said that the population
density on dikes is said to be about twice the average for Bangladesh.

Relationship of Social Class with Number of Fatalities

According to the interview survey with the DUS representatives, victims are broadly categorized as
“residents that did not evacuate” and residents that “could not evacuate” even after hearing the cyclone
warning.

Many of the residents that did not evacuate were residents who lived on the land side of the dike in the
eastern part, and residents who thought, “We are safe this time, because our home withstood the cyclone of
1970”.

And poor people were concentrated on the ocean side of the dike in the South District. So while there
were residents who evacuated when they realized their house could not withstand a powerful cyclone, there
were others who did not evacuate because of fear that they would be separated from their property and their
family.

It is clear that consciousness of the disaster varied widely according to people’s social class in this way.

The relationship between social class and the number of fatalities is presented in Figure 7.
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7.3 Interview Survey of Residents who were Victims of the Disaster
Outline of Residents Interview Survey Performed on February 7 (Wednesday) 2007

Residents were interviewed in the ocean side of the dike in the South District, and in the Eastern
District where many people were killed by the cyclone in 1991. The following five people where
interviewed.
> Victims on the ocean side of the dike in the South District of Hatiya Island
Amanunra, male, 55
RohimaKatun, female, 60
> Victims in the Eastern District of Hatiya Island
Robindro Chocoroboti, male, 52
Ononto Zorodas, male, 60
Sheckholido, male 29
On the ocean side of the dike in the South District, there were residents conscious of the high risk
who were prepared to evacuate as soon as they heard a warning. On the other hand, there were
people who either did not evacuate or delayed evacuation because they were afraid that their
household property would be blown away or who hesitated to evacuate because when they heard
the warning, the wind was already strong.
On the land side in the East District, the typical disaster pattern was that although people felt
confident that they were safe without evacuating because the dikes were not overtopped in the past,

the dikes were breached, allowing the tidal surge to flow in, washing away their homes.

Figure 8. View of the Interview with Amanunra who lives in the Southern District of Hatiya Island

34



Collection of Field Interviews
with Resident Victims of the Disaster

(Prepared based on the Field Survey of Hatiya Island in Bangladesh)
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Locations of Interviews with Residents who were Victims of the cyclone disaster in
1 1991

Eastern District of Hatiya Island
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[Interview No. 5]
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[Interview No. 1]

“I evacuated to safety immediately after | heard the
warning, but my older brother who remained behind
because he was worried about his property was
Killed.”

Amanuntra (55, 39 at the time of the disaster)
Resident of the ocean side of the dike in the Southern District

of Hatiya Island

[Present (February 2007) living environment]

Family Himself, wife, 6 sons, 3 daughters 2 daughters-in-law (total 13 people)

Tenant farmer (Rents dry fields. No cattle. Raises calves.) and fishing.

Employment < Was a fisherman in 1991.

Income Monthly household income is 2,000 Taka (= 3,400 yen)
Residence Has lived 37 years between new and old dikes.

Land Only housing lot (1/4 acre(1,000m?), no farm land)

Cyclone experience | Since 1970, large cyclones in 1970 and 1991; moderate cyclones three times.

Account of the cyclone disaster in 1991

Amanunra suffered from the disaster on the ocean side (coastline) in the South District of Hatiya Island.
It was one of the regions most severely impacted by the disaster. He had formerly lived in the North
District, but soil erosion washed away his land, so he moved to the south side where new land had been
created by the action of sedimentation. He lived outside the dike that existed at that time, but before the
cyclone struck, he escaped danger by evacuating to a sturdy house on the land side of the dike. He was
prompted to evacuate by a warning of the danger of the cyclone that was issued by volunteers of the Red
Crescent, changing the degree of danger from 5 to 10 at 4:00 p.m., Then he evacuated with his entire
family for about 1.5 kilometers to a sturdy house on the land side of the dike. It was a stranger’s home, but
they were welcomed in. After he had left his children there, he tried to go back to get his brother who had
remained behind to protect their possessions from the cyclone, but the wind was so strong he could not
walk, and it was blowing directly towards him so he could not return. Ultimately, his brother was caught

and drowned by the tidal surge, and his body was never found.

“l learned the signal was 10 from the broadcast by the Red Crescent and began to evacuate,
but the wind was already so strong that | could not stand. The rain was so strong | felt like |
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was being stabbed. Fortunately it was a following wind, so we were able to move some way,
but I could not return to bring my brother.”

The tide level was highest at about 2:00 a.m. at night, and Amanunra realized that the tidal surge had
arrived when he heard the roar of flowing water and the excited voices of the residents of the neighborhood.
But it was already impossible to move at that time because of the strong wind, so all he could do was to
stay at other people’s house and pray. The tidal surge did not reach the place he evacuated to, but the
following morning he witnessed bodies floating on the surface or hanging from trees, reminding him of

how fierce the destructive power of a cyclone could be.

“While the cyclone was passing, strong winds struck my house in the blackness, truly
terrifying me. I and all my family sat in the house shaking. Resigned to our deaths, we could
only pray to Allah.”

Amanunra has lived on land on the ocean side of the dike for more than 30 years, but because he
was close to the dike, he assumed that he would be safe even if a cyclone struck. In fact, he had
assumed he was safe during the 1970 cyclone. There were many residents who did not evacuate even
when warned of the danger because of such imprudence and overconfidence. Amanunra believes that
such people became victims of the cyclone.

“They all should have evacuated. But their failure to evacuate, and their death as a result of
their failure were completely the will of Allah so there is nothing that can be done about it.
My own survival was also the will of Allah.”

Since that time, Amanunra has been sharply reminded that when he hears a report that a cyclone
will strike, he must try to evacuate somewhere before it arrives, and he has earnestly advocated this to
his children and his neighbors. The consciousness of cyclones has increased among his neighbors, and
when a cyclone evacuation warning was issued in 1997, between 70% and 80% of the residents of his
district evacuated. Among them there were people who evacuated with their cattle and other property,
but most evacuated empty-handed.

But regardless of the warning, between 20% and 30% did not evacuate. Most did not evacuate because
of overconfidence that they were still safe, and because of fear that their livestock that was their property

would be washed away.

“After a cyclone comes, | tell everyone around me to evacuate to any sturdy and safe place,
either a house or a shelter; it doesn’t matter which. They must not remain in a dangerous place
to protect their livestock from the cyclone. No matter how much property is saved, if a person
loses their life, it is meaningless.”

38



[Interview No. 2]

| spent the night enduring the cyclone, holding my __
child above my head in my submerged house.

RohimaKatun (60, but in 1991, 44)
Resident outside the dike in the South District of Hatiya Island

[Present (February 2007) living environment]

Family Husband, herself, 2 sons, 2 daughters-in-law, 2 grandsons, 3 granddaughters (total 11)

Housewife (husband: day laborer, no steady employment) and fishing (they own nets)

Employment % She was also a housewife in 1991.

Daily household income 150 taka (=250 yen)

Income 3 Total for 3 people: husband and 2 sons
. The lived on the slope of the old dike, and have moved to the slope of the new dike
Residence L
(because it is wider.)
Land No housing land (no farm land)

Account of the cyclone disaster in 1991

RohimaKatun was in her home on the southern coast of Hatiya Island when the cyclone struck. It
appeared that she spent the night of the cyclone in her home, because when she heard the cyclone warning,
it was already impossible to go outside because of the strong winds. At that time, she lived in a house made
of straw and bamboo on the slope of the dike, but the straw roof was blown off, leaving only the relatively
strong exterior wall made of interlaced bamboo. The water flowed into the house, rising until its surface
was at her waist, but she and her family members somehow survived as she held her child above her head.
Many of her neighbors obeyed the warning by escaping to shelters located a short distance away. But,
because her house was located closer to the top of the dike, she assumed the water would not rise to the

height of the house, so she did not try to evacuate.

“l was saved because | stayed in my home. Everyone who went outside died. When the
warning was issued, the wind was already terribly strong, so | was too frightened to go
outside.”

She also stated that she remained in her home because she did not want to trouble anyone else. There
were no cyclone shelters near her home, so she would have been forced to ask for help from another

resident with a strong house if she had evacuated. In a place like Hatiya Island where human relationships
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within communities are extremely close, there is a strong feeling that it would be embarrassing to bother
other people, and this awareness prevented her from evacuating. But she stated that on the other hand, if
there had been a shelter nearby, it would have been better to evacuate in response to the siren or warning.

This suggests that the distance to the shelter was a major factor preventing her from evacuating.

“l didn’t want to go on living by taking advantage of another person. If | had, what would
people have said about me? And because | had already resigned myself to dying, I thought it
would be better to die in my own house. But there is now a cyclone shelter near my home, so
I think 1 will flee to the shelter when I hear the siren or a warning in the future.”

RohimaKatun has moved to a location on the ocean side of a new dike that has been constructed on the
ocean side of the dike on which she lived at that time. Land on a dike and that newly created by
sedimentation on the ocean side of dikes is owned by the government and is registered as “khas land”, but
with ownership rights unclear, no matter who wishes to live on it, the government gives its tacit approval.

People repeatedly move to live on such land, aware that it is somewhat dangerous.

“We wanted more land so we moved to the place we live now. Our life has improved since
the disaster because our children have matured and now work. But this house would disappear
without a trace if a cyclone as powerful as the cyclone in 1991 were to strike.”

Present dwelling (on the ocean side of the new dike)

It is constructed at the bottom of the slope of the ocean side of
the new dike and its roof is made of straw and its walls of
galvanized metal sheets. At the time of the 1991 disaster,
homes were similarly constructed at the bottom of the ocean
side slope of the old dike. The walls were made of bamboo.

Although called a house, it is a hut 5m wide and 5m deep.

Cooking utensil shelf in her home

There is a cooking utensil shelf opposite the entrance as shown

in the photograph. Although it is not shown in the photograph,

to the left of the shelf, there is a hearth where she does her
cooking. There is no electricity in the hut and it is very dark

inside even in the daytime.
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[Interview No. 3] : .

Because of my experience of the cyclone of 1970,
I had assumed | was safe and had not evacuated
in 1991, but the water had reached my house.

Robindro Chocoroboti (52, at the time of the disaster he was 36)
Home in the East District (Char Ishwar) of Hatiya Island (500m
on the land side of the dike)

[Present (February 2007) living environment]

Family Himself, wife, 2 sons, 3 daughters (total 7)
Employment Lgnemployed . . .
2 In 1991, he was a tailor and a Hindu monk. He was also active as a CPP volunteer.
Income None (household income is 4,000 taka/month from his sons)
Residence Moved to the land side about 500m west of the dike
Land Only housing land (1/5 acres (:=800m?), no farm land)

Cyclone experience | He experienced he 1970 cyclone and the cyclone in 1991).

Account of the cyclone disaster in 1991

Robindro Chocoroboti, who was a volunteer with the Red Cross (now the Red Crescent Association) at
the time of the cyclone in 1991, carried a siren and megaphone throughout the town actually spreading the
warning. Beginning the day before the cyclone arrived, degrees of danger of 5 and 6 were announced, and
on that day it was changed to 10 about 4:00 p.m., so from 9:00 p.m. to 11:00 p.m. he continuously
announced this change. But the townspeople did not evacuate, saying that they were not worried. He
believes that because the people remembered the cyclone of 1970 and lived in sturdier houses than they had
in 1970, they thought they were safe from a cyclone of the same intensity. In fact, Robindro Chocoroboti

who had spread the warning, did not evacuate to a cyclone shelter

“We had spread the warnings continually since the previous day, but nobody evacuated,
assuming they were safe. In the meantime, the wind strengthened, and by about 10:00 p.m. it
was impossible to go outside, so | took refuge in my own home.”

Later at about 11:00 p.m., water approached, overtopping the dike and submerging the land deeper than

a person’s height. The water submerged Robindro Chocoroboti’s house waist deep, but fortunately, his
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entire family was spared.

“We did not evacuate to a cyclone shelter, because we thought that even if we made it to a
distant cyclone shelter, it would be full and we would not have been able to get into it, and did
not know that the cyclone would be as powerful as it was.”

Eastern District (Char Ishwar, Union) dike

- At the time of the cyclone in 1991, the tidal surge overtopped
and breached the dike at scattered locations. The tidal surge

was 1 to 2m higher than the dike crest.

Homes constructed on the dike in the East District (Char Ishwar, Union)

Even now (February 2007) homes are still built on top of the dike. They face the ocean side of the dike, and

if a cyclone as powerful as the cyclone in 1991 struck, they would disappear without a trace.
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[Interview No. 4]

I lost two daughters and one son when my house was
washed away by the tidal surge. | was able to survive
by holding on to a tree.

Ononto Zorodas (60, but 44 at the time of the disaster,)
Resident of the East District (Char Ishwar) of Hatiya Island (150m
on the land side of the dike)

[Present (February 2007) living environment]

Family Himself, wife, 3 sons, 3 daughters, 3 daughters-in-law, (total of 11 people)
Employment Fishing (his sons catch the fish and he sells them)

Income Monthly household income of 2,000 taka (= 3,400 yen)

Residence Lives about 1.5km inland from the dike.

Land Only housing land (1/10 acre(=100m?), no farm land)

Cyclone experience | He experienced the 1970 and the cyclone in 1991.

Account of the cyclone disaster in 1991

Ononto Zorodas survived the disaster on the coast of the East District where the casualties were more
severe than anywhere else on Hatiya Island. This region is the home of many poor fishermen. Ononto
Zorodas also worked as a fisherman and lived in a home about 1.5km inside the dike. He heard the
evacuation warning at about 4:00 p.m. on the day of the cyclone, but thinking it was not very serious, he
remained in his house without evacuating. But by 10:00 p.m., the wind was so strong he could not sleep,
and water began to cover the ground at about 10:30 p.m., so he took his children up to the roof of his house,

but at 11:00 p.m. the water breached the dike, washing away his entire house.

“When the 1970 cyclone struck, no water flowed over the dike, so we thought we would
be safe again. And the wind was so strong that we were too frightened to go outside.”

His entire family were engulfed by the tidal surge, and in the darkness, he did not know where he was, but
Ononto Zorodas grabbed a tree that happened be nearby, and hung on to it as he waited for the storm to
pass. About 3:00 a.m. winds blowing from the west pulled back the water, so he narrowly escaped death.
But the next morning, two of his daughters and one son did not return. The other children returned safely,

but because his home was completely washed away, he had no idea where his home was.
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“When 1 clung to the tree alone, | had no idea if | would live or die. If that tree had not
been close to me, | probably would have been carried away and drowned. Just like me, many
other people including men, women and children were saved by hanging on to trees.”

Immediately after the disaster, corpses of people and cattle and other livestock were scattered about so
he was too frightened to even go back to his home. For about a month after the disaster, he survived with
food aid (dropped from airplanes) from NGO, the government, and international organizations. He lived by
borrowing space in other people’s homes for a while, but the victims lived in tents provided as emergency

aid materials for between 1 and 2 years. He restored his livelihood by living in this tent.

During the interviews, we heard residents of the neighborhood make comments such as, “People were
injured by being struck by galvanized sheets and trees blown by the wind.”, “I could see nothing because of

the sea water and sand.” These revealed that even the people who were rescued were harmed in various

ways.

Scar on Ononto Zorodas’s hand

He injured his hand when he was washed away with his house by

the cyclone of 1991. His scar is shown in the photograph.

de the circle formed
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[Interview No. 5]

My house was about to collapse, so | escaped by i
running with my older brother along the slope of the
dike to a sturdy building.

Sheckholido (29, but 14 at the time of the disaster)
Resident on the ocean side of a dike in the East District

of Hatiya Island

[Present (February 2007) living environment]

Family Himself, mother, wife, 3 sons (total of 6)

Employment Fishing industry (fish wholesaler)

Income Monthly household income 2,000 taka (= 3,400 yen)
Residence Has lived on a slope of a dike (ocean side) since he was a child.
Land Only housing land (no farm land)

Account of the cyclone disaster in 1991

Sheckholido who was 14 years old at the time of the disaster has lived on the ocean side of a dike in the
East District of Hatiya Island continuously since the time of the disaster. He remembers that on the day the
cyclone struck, the wind and rain had been strong since the afternoon, but when he heard it was a very
dangerous storm, the outside was already submerged so he could not move. So he remained inside his
home, but when the house began to creak and started to fall over, he and his older brother evacuated to a
nearby forest management office on his mother’s order. When he evacuated, he was able to safely reach his
destination by traveling along the slope instead of on the road on top of the dike, in order to avoid the
strong wind. Later his older brother went back to their home to bring his mother, but on the way, he was
washed away by a tidal surge and returned to the forest management office barely escaping with his life.
Fortunately his mother was helped by a neighbor woman to escape from the wind and rain under the slope

and was finally able to make it to the forest management office.

“My mother told me to escape to a safe place with my older brother, but I hated leaving 18
goats and 3 head of cattle behind. Finally 1 and my brother escaped to the forest management
office, but because the wind was so strong that we could not walk on top of the dike, we
survived by walking on its slope. We were really saved because of the kindness of the people
of the forest management office.”
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And at the forest management office, the door collapsed at about 2:00 a.m., allowing waist deep water
to submerge the interior, but its walls were made of concrete and it was sturdy, so it was not washed away.
When the sun came up at 4:00 a.m., the wind blew from the west, removing the water so that all the people

in the office were saved.

“The cyclone shelter is now far away, 1.5 kilometers from my house. But if a cyclone
came, | would promptly escape to it instead of staying in my house.”

Sheckholido’s home (ocean side)

He has lived at the bottom of the slope of a dike (ocean side of
the dike) since he was a child. He rebuilt the house because it

was damaged by the tidal surge caused by the 1991 cycle.

Slope on the land side of the dike

When he evacuated from the cyclone in 1991, the top of the
dike was already so muddy because of the strong wind and
rain that it was impossible to travel on it. Therefore, he

escaped by traveling on the slope on the land side of the dike.
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7.4 Damage scenarios of the cyclone disaster in 1991 on Hatiya Island

Based on the results of the interview surveys described in 7.2 Interview Survey in Dwip Unnoyan

Songstha and in 7.3 Interview Survey of local victims of the disaster, we have organized the disaster

process in a time series (See Fig. 9).
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Figure 9 (1): Disaster Scenarios for Hatiya Island during the April 1991 Cyclone

(Oceanside of the dikes on the southern coast)
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p ~ was sav
He thought that the
shelter would be too: full
for him ta evacuate,so
@e returned to his hi me.
() -
C [Actions of ‘Abost 22:30, Later at night
O |Ononto Zorodas his home was He managed about 3,00
N | I'lost two daughters a0 o
== | and one son when HEIneatatin flooded, so he to grasp .m., )
© < hea evacuated on tree that westerly wind
+= | my house was warning at § lled back
@) | washed away by the 16:00, b the roof with happened to pulled bacl
8 tidal surge. I was b o u:‘ his children. be nearby. the water, so
O | able to survive by he ;a;sen N He lay down to he was:saved.
4= | holding on to a tree. narbeshisate rest in his
%) in the past, he Fomey The water
@ was not breached the
L worried and dike, bringing a Two ofhis
did not huge tidal surge, daughters and
evacuate. washing away his one son died.
family and house
togéether.
Actions of When his house
Sheckholido began to lean, he
My house was about escaped:with his
to collapse, so [ When he heard older brather to
escaped by running the “Seribus the forest At about 4:00
with my older brother e i management At about 2:00 a.m. iat dawn,
along the slope of the] O et wasy He re— office (concrete a.m. the door the water began
dik‘e .to a sturdy already mained building) collapsed, and to withdraw.
building. inundated. so he ®in his — about 50cm of Everyone who
could not vleave house. His mother was water flowed had evacuated
N caught by the tidal in. to the building
his house. A
surge, but her live was saved.
was saved and
S she evacuated to
the forest
management
office.
-
Because of feelings of security that they were protected by:the dike, and their overconfidentibelief that the cyclone was not
Actions of other severe, people’ s evacuation consciousness was low.
people
| Many people remained in their homes without evacuating, sa they were helpléss when the tidal surge overtopped the dike. |
X Prepared based on the contents obtained by interviews with local residents and the local NGO (DUS: Dwip Unnayan Songstha) on Hatiya Island.

Figure 9 (2): Disaster Scenarios for Hatiya Island during the April 1991 Cyclone (Eastern coastal area)
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8. Revising the Disaster Profile Sheets

In 5. Preparing the Disaster Profile Sheets, the preparation of the sheets based on 3. Reorganizing the
document survey and 4. Interview survey in Japan is explained. Here, the results of 7. Field survey in
Bangladesh are added to revise the Sheets. The following table outlines of each Sheets: Disaster Profile
Sheet (External Force),Disaster Profile Sheet (Regional Characteristics),Disaster Profile Sheet
(Countermeasure),Disaster Profile Sheet (Disaster Damage)

See the Disaster Profile Sheete Collection on the following pages (51 — 72) for details of the revision..

Table 5. Outline of the Revised Disaster Profile Sheets

(Based on Document Survey, Interview Survey in Japan, and Field Survey in Bangladesh)

The maximum average wind speed in the study region during the cyclone
of April 1991 is estimated to be between 176 and 220 km/hr (48.9 —
61.1m/s).

The total rainfall on April 20 and 30 was 208mm. So it is assumed that
the entire island was submerged to an average depth of 1m.

When the cyclone struck, it overlapped with high tide, so it is estimated
that this resulted in a maximum tide level of 5 to 6m along the eastern coast.
The design standard height of the dikes was 4.5m and they were constructed
only to prevent flooding caused by high tides, so they could not be counted
on the prevent overtopping by a tidal surge caused by a cyclone or tsunami.
The seawall in the East District was overtopped or breached, allowing the
tidal surge to submerge the land side. And the ocean side the dike in the
South District was invaded by a 1.5 to 2.0m tidal surge.

External Force

The population of Hatiya Island before the cyclone of 1991 was a little
less than 300,000 people on land area of approximately 1,000km2. The
population density was about 300/km? (300,000/1,000km?). This value is
smaller than the population density of Bangladesh at that time (774/km?).

Hatiya Island is located at the mouth of the Ganges River on the Bay of
Bengal, so it has suffered from severe erosion action on its north coastline
that is struck directly by the flow of the Ganges River. But sedimentation has
occurred on the south side of the island. In recent years, the ocean side of the
dike on the south side where sedimentation occurs has been occupied by
poor people without land.

Regional
Characteristics

A major road about 3m side runs from south to north, and centered on this
road, a network of farm roads link hamlets. However, in 1991, these were
almost entirely unpaved.

To provide protection from high tides, a dike (4.5m high) has been
constructed around the periphery of the island. Because it is a measure taken
for normal high tides, it cannot be counted on to prevent overtopping by a
high tide caused by cyclone (tidal surge). On the south side, new land
(ocean side) has been created by sedimentation. This land, that is in a zone at
Countermeasures |high risk of devastation by cyclones, has been steadily occupied by poor
people, so although shelter forest measures were taken, these had barely
started in 1991, so the trees were scarce and they had almost no tidal surge
protection functions.

Cyclone shelters intended to reduce the number of cyclone fatalities have
been constructed by various aid organizations, but their capacity was
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inadequate in 1991, when they could accommodate fewer than 10% of the
island’s population (less than 300,000).

Measures not requiring physical structures include a warning
transmission system called the Cyclone Preparedness Programme (CPP) that
operates in response to cyclone warning signals issued by the Meteorological
Agency. It is a network of volunteers who warn individual households.
But, many residents who did not (or could not) evacuate immediately before
the arrival of the cyclone in 1991 were Killed by the disaster.

Disaster Damage

During interviews with the DUS officials, the estimate, “Approximately
6,000 people died just on Hatiya Island.” was made. The damage was
concentrated in the East District and South District. In the East District, the
tidal surge overtopped or breached the dike, flowing into the land side killing
between 4,000 and 5,000 people. On the ocean side of the dike in the South
District, between 1,000 and 1,500 people died, mainly residents who did not
evacuate because of fear that their property would be lost. The Red Crescent
cyclone shelter usage rate is reported to be 52.7%, but many of the evacuees
were forced to evacuate because their homes were destroyed by the powerful
wind and rain and by the tidal surge that were triggered by the cyclone.
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Collected Disaster Profile Sheets
(Revised)

(Based on the Document Survey, Interview Survey in Japan,
and Field Survey)

o1




Explanation of Codes/Symbols in Source Columns of Disaster Profile Sheets

Codes/symbols
in Source Explanation of code/symbol
Column

June 2007 PWRI Document: Analysis of Causes of Water Disasters in Bangladesh (June 2007)
document
BA S 02 Vulnerability to Tropical Cyclones: Evidence from the April 1991 Cyclone to Coastal

- = Bangladesh by Haque, C. E. and Blair, D.
BA S 20 JICA Report for the Basic Design Study on the Project for the Construction of

- = Multipurpose Cyclone Shelter (Phase V) in People’s Republic of Bangladesh
CYCLONE'91 CYCLONE 91 -An environmental and perceptional study- by Bangladesh Centre for

Advanced Studies

Bangladesh report

http://www.kyoiku-shuppan.co.jp/kousha/wadai2006.pdf/2006.04.pdf

BANGLAPEDIA

http://a-bangladesh.com/

National Water
Management Plan
2000

http://www.warpo.gov.bd/home.htm

GTOPO30 http://edc.usgs.gov/products/elevation/gtopo30/gtopo30.html
SRTM30 http://www2.jpl.nasa.gov/srtm/

SRTM3 http://www2.jpl.nasa.gov/srtm/

Google Map http://maps.google.com/

University of
Maryland web site

http://glcfapp.umiacs.umd.edu:8080/esdi/index.jsp

Document obtained from Japanese Red Cross Society

R1 Development Cooperation Report 2000 (in Japanese)
Document obtained from Japanese Red Cross Society

R3 Evaluation Report for disaster reduction projects in Bangladesh by Japanese Red
Cross Society (1998) (in Japanese)
Document obtained from Japanese Red Cross Society

R4 Disaster and People’s Participation: Issues of Cyclone Shelter Construction in
Bangladesh by Prof. Ohashi and Mr. Kayano (1995) (in Japanese)
Document obtained from Japanese Red Cross Society

R9 Community Based Disaster Preparedness in Hatiya, Monpura and Noakhali Region by
Bangladesh Red Crescent Society (BDRCS) and Japanese Red Cross Society (JRCS)
Document obtained from Japanese Red Cross Society

R11 Evaluation -Community Based Disaster Preparedness Programme in Hatiya,
Nijhumdwip & Monpura Islands in Bangladesh- by Dilip Choudhury et al. (1997)
Document obtained from Japanese Red Cross Society

R12 BDRCS/JRCS COMPREHENSIVE REVIEW on JRCS supported Disaster
Preparedness Activities in Bangladesh by Dilip Choudhury et al. (1995)
Document obtained from Japanese Red Cross Society

R13 Programme Description and Plan of Action 1998 to 2002 for CYCLONE

PREPAREDNESS PROGRAMME by Bangladesh Red Crescent Society (1997)

DUS Interviews

Dwip Unnoyam Songstha (Local NGO)

WARPO Documents received from WARPO (Water Resources Planning Organization)
Population o
Census Statistical documents
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1.

Disaster Profile Sheet (External Force)

[Outline of Disaster External Force in the Study Region]

The maximum average wind speed in the study region when the April 1991 cyclone struck is estimated to be between 176 to
220km/hr (48.9 to 61.1m/s). The total rainfall on April 29 and 30 was 208mm. It was thought that this resulted in average
inundation of about 1m throughout the island.
When the cyclone arrived, the tide was high, resulting in a maximum tidal surge level from 5 to 6m striking the coast of the
East District. The dike was constructed with a design standard height of 4.5m, and was constructed only to serve as a high
tide flood protection measure, so it could not be counted on to function as a measure to prevent overtopping by a tidal surge
caused by a cyclone or tsunami. The tidal surge overtopped and breached the dike in the East District, pouring into the land
side of the dike. The ocean side of the dike in the South District was struck by a 1.5m to 2.0m tidal surge.

Cyclone studied: 1991 Cyclone (April 29, 1991)
District studied: Noakhali District, Hatiya Island

O: There are data for Hatiya Island in 1991.
A Includes data for years other than 1991 and places other than

Hatiya Island. Or it shows estimated values.
X : No corresponding data can be found.

Data acquisition method

1. Document survey (public data)

2. Documents obtained from
concerned organizations in

3. Field survey in

Item Values etc. Unit Remarks Japan Bangladesh
Data Data Data
available Source Year |available| Source Year |available | Source | Year
? ? ?
Max. gust speed km/hr x x x
Max. wind speed
. distribution map (see
Max average wind :Zg'g_"; H kmih | attached maps) A |cvcLong'et | 1991 | - -
P . . XWind speed in the study
area unclear.
\sNIggd Wind was strongest DUS
P 7.0-8.0 hr | generally from 20:00 to x x A . 1991
. 5730 Interviews
Strong wind :
duration Wind/rain were most DUS
25 hr intense from 24:00 to x x A Interviews 1991
26:30.
Wind force _ X % %
distribution
Total rainfall 208 mm | Total rainfall on April 29 x x o |waARPO | 1991
and 30
Total rainfall _ < % <
distribution
Rainfall
Hourly max. rainfall mm/hr x x x
Hourly max. rainfall
distribution mm/hr * * *
The tidal surge with height
5.0-6.0 m of 5-6m washed the island x o R12 1991 -
from southeast direction.
[East Side] Dikes
hypothesized 3.6 to 4.5m,
Tide Max. tidal surge 4554 m |and it is assumed a tidal - - o 1991
level level surge from 4.5m to 5.4m
overtopped this dike.
[Ocean side of dike in
South District] A tidal
1520 M | surge from 1.5m to 2.0m ° ° © 1991
struck land without dikes
Max. water level of m N < <
inundation
Regional map Regional map of
of hypothesized tidal surge
hypothesized casualties by the cyclone
tidal surge — |of 1991 A SRTM3 2002 A R11,R12 | 1991 -
Inu_n- casualties by (based on SRTM3 grid
dation || 1dated | MaP of |the cyclone of elevation data, land lower
district nun- 11991 than 6m is shown in red)
dation
(I;\’fet?éc;??l::p Prepared based on the
casualties% R results of interviews with R ~ 5 DUS 1991
o lone ot the DUS (local NGO) Interviews
1991y during the field survey.
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Item

Values etc.

Unit

Remarks

Data acquisition method

1. Document survey (public data)

2. Documents obtained from
concerned organizations in
Japan

3. Field survey in
Bangladesh

Data
available
?

Source

Year

Data
available
?

Source | Year

Data
available
?

Source

Year

Inun-
dation

(cont'd)

Inundated
district
(cont'd)

Inun-
dation
depth

0.6-1.5

Flow of the river was
reversed by the tidal surge
level, inundating the land
side of the dike.
Inundation by rain is
assumed to have caused
inundation with an
average depth of 1m
throughout the island.

DUS
Interviews

1991

Area inundated

km

Almost the entire island
was inundated, but the
percentage inundated is
unclear.

DUS
Interviews

1991

Cyclone landfall time

Late at night
(22:00.
Chittagong
landfall)

When the cyclone struck,
it was high tide, resulting
in a tidal surge from 5m to
6m striking the coast of
the study region.

BA_S_02

1991

Cyclone route

Route map

Route map (see attached
documents)

BA_S_02,
CYCLONE '91

1991

o R12 1991
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2,

Disaster Profile Sheet (Regional Characteristics)

[Outline of Regional Characteristics of the Study Region]

The population of Hatiya Island before the 1991 cyclone struck was a little less than 300,000 people living on about 1000km?.
Population density was 300 people/km2 (=300,000/1 ,000km2). This value was lower than the population density of
Bangladesh at that time (774/km?). Because Hatiya Island is located on the Bay of Bengal at the mouth of the Ganges River,
the flow of the Ganges River strikes it directly causing vigorous erosion action on the north coastline. On the other hand,
sedimentation has occurred on the southern part of the island. In recent years, poor landless people have moved to the ocean
side of the dike on the south coast where sedimentation has advanced. There is a main road about 3m in width running from
south to north, and a network of farm roads centered on it links hamlets. But in 1991, it was almost entirely unpaved.

Cyclone studied: 1991 Cyclone (April 29, 1991)
District studied: Noakhali District, Hatiya Island

O: There are data for Hatiya Island in 1991.
A Includes data for years other than 1991 and places other than

Hatiya Island. Or it shows estimated values.
X : No corresponding data can be found.

Data acquisition method

2. Documents obtained from
1. Document survey (public data) concerned organizations in | 3. Field survey in Bangladesh
Values .
Item Unit Remarks Japan
etc.
Data Data Data
available Source Year available | Source | Year |available| Source Year
? ? ?
346,853 Person |Population of Hatiya Island A Ez;?ladesh 2001 - -
4,896| Person |Population of Nijum Dwip Island A Ezgf"ad“h 2005 - -
295,501 Person |For Hatiya Upazila (County) A EQRELS;E%A: Unknown - -
Population . . .
(of the 384,448| Person |FOr Hatiya Island. Nijhum Dwip . A R11 | 1991 ;
. Island. Monpura Island
region)
333,087| Person For Hatiya Island. Nijhum Dwip R A R11 1991 )
Island
51,361| Person |For Monpura Island - A R11 1991 -
291,003 Person |Population of Hatiya Island - - o ngulatlon 1991
ensus
1,508.2| km? |For Hatiya Upazila (County) A Egg‘yﬁ'ﬁ;‘iﬁ’;k Unknown . .
999.74 km? ::clir l—:iatlya Island and. Nijhum Dwip R A R11 1997 )
(Regional) slan
area 2
373.19 km For Monpura Island - A R11 1997 -
» 2 For Hatiya Island. Nijhum Dwip R )
% 1,372.93 km Island. and Monpura Island A R11 1997
2 Calculated based on 333,087
g persons/999.74km?
S X For Hatiya Island and. Nijhum
= 3332 Pﬁ(ﬁ%” Dwip Island (Source:R11. Pop.: A A R11 (183;) .
5 1991, Area:1997)
> . X Bangladesh Pop. Density 834
@ |Regional /km2(2001)
(popula-
tion density) Calculated based on 384,448
persons/1 372.93km?
280.0 P;erson For Hatiya Island. Nijihum Dwip A A R11 1991 R
km Island, and. Monpura Island (1997)
(Source:R11. Pop.: 1991, Area:
1997)
Number of Number of households on Hatiya Population
house- 47,171 | Household Y x x o P! 1991
Island Census
holds
There are 10 unions (towns); 1
union on the north end of the island
. has disappeared because of Bangladesh
101 Union | ¢ osion action of the river. A Rept. Unknown B i
Sedimentation has created 1 union
offshore from the southern coast.
Numeber of
unions 10| Union |For Hatiya Upazila (County) A BANGLAPEDIA: | ) nown - -
(administrat Hatiya Upazila
ive towns) ) .
9 Union For Hatiya Island and Nijihum Dwip _ A R11 1997 R
Island
3| Union |For Monpura Island - A R11 1997 -
ol  Union Number of uni_ons (administrative R R o Population 1991
towns) on Hatiya Island Census
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Data acquisition method

2. Documents obtained from
Values 1. Document survey (public data) concerned organizations in | 3. Field survey in Bangladesh
Item Unit Remarks Japan
etc.
Data Data Data
available Source Year available | Source | Year |available| Source Year
? ? ?
Number of .
Mouza 37| Hamlets |For Hatiya Upazila (County) A EQEELSZEE?;A' Unknown - -
(hamlets) va Lp:
69| Village |For Hatiya Upazila (County) A E:ElyiLLlJ\;E:I);A: Unknown - -
Number of 78| Vilage For Hatiya Island and Nijhum Dwip R A R11 1997 )
villages Island
33| Village |For Monpura Island - A R11 1997 -
A major road about 3m wide runs
from south to north and farm roads
See centered on this road link hamlets. Bangladesh
remarks - And a dike that doubles as a road is A Re ? Unknown - -
constructed on the coast to provide pt.
< protection against tidal surges
g caused by cyclones.
2 Roads are shown on MAP OF
B |See HATIYA AND LOCATION OF
” & |attached - BDRCS SHELTERS (See - A R11 1997 -
E map attached maps:there are unclear
o locations)
14
:t?:ched B Roads are shown on R R A DUS 19942
(See attached maps) interviews :
map
@
o . ) BANGLAPEDIA:
é 380 km For Hatiya Upazila (County) A Hatiya Upazila Unknown - -
= @
€ Q9 . ) BANGLAPEDIA:
3 é 220 km For Hatiya Upazila (County) A Hatiya Upazila Unknown - -
kS
B o ' ' BANGLAPEDIA:
© =
ncc) T 800 km For Hatiya Upazila (County) A Hatiya Upazila Unknown - -
€
n
2
g 4| School |For Hatiya Island A Bangladesh Unknown - -
3 Rept.
o
S - = -
g 3| school For Hatiya Island and Nijhum Dwip R A R11 1997 )
< o Island
o o)
K] 2
s 3 1| School |For Monpura Island - A R11 1997 -
o
Q
o For Hatiya Upazila (County)
3| School |(Government affiliated: 1, A E{:EK:LL?P;?;A' Unknown - -
non-governmental affiliated: 2) va Lp:
21| School |For Hatiya Island A Ez;tgladesh Unknown - -
5 3 26| School ::or Hatiya Island and Nijhum Dwip R A R11 1997 }
8 8 sland
< [53
S (%]
@ 5 4| School |For Monpura Island - A R11 1997 -
T
For Hatiya Upazila (County) .
25| School |(Government affiliated: 2, A E:EELL?ZE?;A' Unknown - -
non-governmental affiliated: 23) va tp:
<
2
Tg
55 4| School |ForMonpura Island - A R11 1997 -
23
3
3
E Bangladesh
£ 151| School |For Hatiya Island A Raentg ades Unknown - -
& Pt
105| school ::STarrl]-éatlya Island and Nijhum Dwip R A R11 1997 )
el
g 38| School |For Monpura Island - A R11 1997 -
& (G )
° For Hatiya Upazila (County .
% 222| School |(Government affiliated: 105, A Egg‘ ELS ZE?;A' Unknown - -
n non-governmental affiliated: 117) va Lp:
& 36| School |For Hatiya Island A Bangladesh Unknown - -
@ Rept.
bS] ) n )
g 16| school :;T;r:—éatwa Island and Nijhum Dwip R A R11 1997 )
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Values

Data acquisition method

1. Document survey (public data)

2. Documents obtained from
concerned organizations in

3. Field survey in Bangladesh

Item otc Unit Remarks Japan
Data Data Data
available Source Year available | Source | Year |available| Source Year
? ? ?
ng %:’5 10| School |For Monpura Island - A R11 1997 -
2%| 8%
88| 88 ) ) BANGLAPEDIA:
= == 16| School |For Hatiya Upazila (County) A Hatiya Upazila Unknown - -
Calculated based on 50.73% and .
147,626 | Person |295,501persons A EQEELSZEE?;A' Unknown - -
For Hatiya Upazila (County) vatp
Q<
g 26,516 | Person |For Monpura Island - A R11 1991 -
149,908| Person ; . o |Popuaton| 4991
% ensus
(%]
Calculated based on 49.23% and .
143261| Person |295501 persons A |BANGLAPEDIAT ynknown | - -
° For Hatiya Upazila (County) va tp
©
E 24,845| Person |For Monpura Island - A R11 1991 -
145,593| Person - . o |Popuaton) 4991
5]
Be Person x x x
=)
3
o é Person x x x
<
v~
c3
%‘5 Person x x x
o2
e
8
<3u Person x x x
° ]
o |2 Q
S |8, o=
2|28l ©5
3|48 23 Person x x x
Clog| 3T
® |.E = C
< || W®
o loo
s |2E| e
S |e3| § Person x x x
2|8 b=
C |3 =
53
g =1 Person x x x
Qe
@ <€
g
$s
5 S $ x x -
o :% =
15 3
o
=l.5
2= |See
55 attached - x x o . DU.S
= interviews
£ % |maps
o
ol
21 29
% % o $ x x x
<83
< ©
08
2 . . BANGLAPEDIA:
g T 28396.20 ha For Hatiya Upazila (County) A Hatiya Upazila Unknown - -
<
DT
c C
as
sg Calculated based on 38.0% and
] 0% X
© mog 10790.56 ha 28396.2ha A EQEELSZEE?;A' Unknown - -
4 ‘;»5 For Hatiya Upazila (County) ya Up:
o Ow
= o O‘_)
S|~
22
e ®
s Calculated based on 46.0% and
53 alculated based on 46.0% an .
e S [1306225| ha  |28396.2ha A E:EIELL?ZE%A' Unknown | - :
Vs For Hatiya Upazila (County) va tp:
[
S o
N ©
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Values

Data acquisition method

1. Document survey (public data)

2. Documents obtained from
concerned organizations in

3. Field survey in Bangladesh

Item Unit Remarks Japan
etc.
Data Data Data
available Source Year available | Source | Year |available| Source Year
? ? ?
DT
[
s
sg Calculated based on 16.0% and
50 0% X
so g 4543.39 ha 28396.2ha A EQEELL?ZE!ID;A. Unknown - -
‘g_»a For Hatiya Upazila (County) va Up:
5S¢
5 ™ ©
5
S| 88
Q| & Calculated based on 38.0% and
(2] N
2|3 2 [2120715|  ha  |28396.2ha A E’;ﬁ'i'ﬁi‘iﬁ’f' Unknown - -
s é g For Hatiya Upazila (County) ya Up:
- £ B
°
5 E BANGLAPEDIA:
© i i : - -
é) 5 2815.46 ha For Hatiya Upazila (County) A Hatiya Upazila Unknown
=
5| ¢
£ 2 Calculated based on 38.65% and .
B 3 114,211| Person |[295,501 persons A EQEELL?ZE!ID;A. Unknown - -
g > For Hatiya Upazila (County) vatp
] <
S
2 Calculated based on 24.23% and
S .
E 71,600| Person |295,501 persons A EQEELL?ZE!ID;A. Unknown - -
s For Hatiya Upazila (County) vatp
w
5
5 E Calculated based on 3.77% and .
n_“f §‘ 11,140 Person (295,501 persons A EQEELL?ZE!ID;A. Unknown - -
g— For Hatiya Upazila (County) vatp
5]
8
5 Calculated based on 8.69% and
5 .
1= 25,679 | Person |[295,501 persons A EQEELL?ZE!ID;A. Unknown - -
a § For Hatiya Upazila (County) vatp
:,Z O
2 32 Calculated based on 3.58% and
3] o = .
£ z g 10,579| Person |[295,501 persons A E:E‘iLS\iEEAA' Unknown - -
5 $ 2 For Hatiya Upazila (County) va Up:
T
S o2 Calculated based on 5.37% and
25 .
é’%’ = é 15,868 | Person |295,501 persons A EQEELL?ZE!ID;A. Unknown - -
g For Hatiya Upazila (County) vatp
4 Calculated based on 15.71% and X
f:j 46,423 | Person |295,501 persons A Ei':t’;l(a;LL'JAPalili:l)alA. Unknown - -
[} For Hatiya Upazila (County) va Lp:
5le
12 Bangladesh
g3 60 % For Hatiya Upazila (County) A RZ’;? ades 1995 - -
£ | o ’
w <
[
2
§ Bangladesh
58 15 % For Hatiya Upazila (County) A Rang ades 1995 - -
[ ept.
c
(=}
z
g
£ 10 % For Hatiya Upazila (County) A Eang'ad“h 1995 - -
2=~ ept.
@
Q
Q
"E) Bangladesh
S 10 % For Hatiya Upazila (County) A Rz;? ades| 1995 - -
2 .
S
[y
el
[
3
E- B 30 % For Hatiya Upazila (County) A E:;?Iadesh 1995 - -
2
=]
9
g 5| % |ForHatiya Upazila (County) A gang'a"esr‘ 1995 . .
2 ept.
¢}
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Values

Data acquisition method

1. Document survey (public data)

2. Documents obtained from
concerned organizations in

3. Field survey in Bangladesh

Item Unit Remarks Japan
etc.
Data Data Data
available Source Year available | Source | Year |available| Source Year
? ? ?
2
) ) BANGLAPEDIA:
k] o - -
§ 52.13 % For Hatiya Upazila (County) A Hatiya Upazila Unknown
5
= . . BANGLAPEDIA:
=3 9 - -
g g % 18.00 % For Hatiya Upazila (County) A Hatiya Upazila Unknown
£|®
&
€| B
5|ce BANGLAPEDIA
Sl ES o i i : _ _
5 % 2 22.00 % For Hatiya Upazila (County) A Hatiya Upazila Unknown
c O °
2| =
o
2
3¢
= o
] o . . BANGLAPEDIA: R R
€ s 7.87 % For Hatiya Upazila (County) A Hatiya Upazila Unknown
@
82
am .
8o 0.09 ha For Hatiya Upazila (County) A BANGLAPE.DIA' Unknown - -
52 Hatiya Upazila
L
%@ For Hatiya Island Bangladesh
© - -
E 2 75,618 ha Source: Hatiya Island DWIP Office A Rept. 2001
2
29 For Hatiya Island Bangladesh
[ =} - -
] 14,350 ha Source: Hatiya Island DWIP Office A Rept. 2001
o
8 g .
g € o For Hatiya Island Bangladesh _ _
2L %E 11,060 ha Source: Hatiya Island DWIP Office 4 Rept. 2001
g 3
©
ey
o (%]
© ] F .
c 3 or Hatiya Island Bangladesh R B
g 25 5,700 ha Source: Hatiya Island DWIP Office 4 Rept. 2001
Q a
4
e}
ks
o N
o a g For Hatiya Island Bangladesh R _
2 g ® 2,480 ha Source: Hatiya Island DWIP Office A Rept. 2001
3| =
5| @
<
Q
Q
.2 For Hatiya Island Bangladesh
> - -
3 2 25 t Source: Hatiya Island DWIP Office A Rept. 2001
&
i)
2T For Hatiya Island Bangladesh
= - -
3 2 1.6 t Source: Hatiya Island DWIP Office A Rept. 2001
o
3
ED For Hatiya Island Bangladesh
%'g 05 t Source: Hatiya Island DWIP Office A Rept. 2001 B B
-
Lo F ;
=2 or Hatiya Island Bangladesh R B
£ =3 15 t Source: Hatiya Island DWIP Office 4 Rept. 2001
[=}
T
O - "
el For Hatiya Island Bangladesh
‘g 2 8 t Source: Hatiya Island DWIP Office A Rept. 2001 ° °
3
Market value of the land of the first .
Land price 6,000 | tk/0.01ha |grade A E:EliLLIJ\iE:I);A' Unknown - -
For Hatiya Upazila (County) va tp
Poverty rate I National Water
(income $1 iooser % g?s\:?igty E;t:edlas‘:ggggznmrgag)by A Management Unknown - -
or less/day) P Plan 2000
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Values

Data acquisition method

1. Document survey (public data)

2. Documents obtained from
concerned organizations in

3. Field survey in Bangladesh

ltem Unit Remarks Japan
etc.
Data Data Data
available Source Year available | Source | Year |available| Source Year
? ? ?
21.0 % For Hatiya Upazila (County) A agt':/iLL?;EIiID;A: Unknown - -
Q
S| 2c
S . " .
2 2 g 210 % For Hatiya Island and Nijhum Dwip _ A R11 1997 _
c | &9 Island
e|=3
]
21.0 % For Monpura Island - A R11 1997 -
Men 27.2 % For Hatiya Upazila (County) A E:Ely(;l‘ﬁ;iﬁ);k Unknown - -
2 | Men 273 % For Hatiya Island and Nijhum Dwip _ A R11 1997 R
I Island
)
o
2 ' ’ BANGLAPEDIA:
5 c 14.7 % For Hatiya Upazila (County) A Hatiya Upazila Unknown - -
£
(=}
f = 14.0 % For Hatiya Island and Nijhum Dwip R A R11 1997 )
B ’ Island
%
o
© Calculated based on 87.16% and .
S 257,559 Person |[295,501 persons A agg‘?ﬁ?i?r' Unknown - -
o For Hatiya Upazila (County) vatp
g Islam
> Calculated based on 74.3% and Bangladesh
& 257,712 Person |346,853 persons A Re ? 2001 - -
For Hatiya Island pt.
Calculated based on 12.31% and .
36,376 | Person |[295,501 persons A E:EELL?ZE?;A' Unknown - -
c 5 For Hatiya Upazila (County) va tp:
5 8
2| 2
E £ Calculated based on 10.6% and Bangladesh
89,766 | Person |[346,853 persons A Re ? 2001 - -
For Hatiya Island pt.
c
k] Calculated based on 0.16% and .
2 473| Person |[295,501 persons A agg‘?ﬁ?i?r' Unknown - -
(-S For Hatiya Upazila (County) vatp
4 Calculated based on 0.37% and X
f:j 1,093| Person |295,501persons A Ei':t’;l(a;LL'JAPalili:l)alA. Unknown - -
[} For Hatiya Upazila (County) va Lp:
Budget $ x x x
GTOPO30 (See attached maps) A GTOPO30 x x
S
§ |28 |see
S| 3 attached - SRTMB30 (See attached maps) A SRTM30 200072 x x
3 | =
w| g3 |maes
o=
a
SRTM3 (See attached maps) A SRTM3 2000/2 x x
Q
z s S 2
S £ 2 km x x x
Sl ol|lz3®
| c | P
2| R
o | =
il [}
© Q <
5 € o 9
2| o | 88
T g0 ;
2| S|g o 100 % Elevation Map (See attached A June 2007 1990 R B
o= maps) document
@ =4
a ©
k]
Google Map (See attached maps) A Google Map Unknown - -
. See
?;";ZI(L": attached -
maps MaryLand 1977
LANDSAT (See attached maps) A University Web 1989 - -
Site 1999
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Google Maps.
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Data acquisition method
2. Documents obtained from
Values 1. Document survey (public data) concerned organizations in | 3. Field survey in Bangladesh
Item Unit Remarks Japan
etc.
Data Data Data
available Source Year available | Source | Year |available| Source Year
? ? ?
Map of change over time of
coastline by satellite image (See
attached maps)
The three islands of Hatiya, Nijihum
Dwip, and Monpura are located in
2 the Bay of Bengal at the mouth of
° Z the River Ganges. Therefore, the
z =4 g flow of the River Ganges directly
§ o o strikes them causing severe
2| 2 g See erosion of the north coast of Hatiya 1973/74
2| 8 © Island and sedimentation on the 1984
S| o © _ slani R B
% = g |attached south side of the island. In recent A BA_S_20 1996
5 = | maps
s o ) years, poor landless people have 2001
> > 1
> g o© moved to the ocean side of the
& o “g’: dikes where sedimentation has
] advanced. To provide these poor
ey .
o people with some degree of
protection from tidal surges, forests
are being planted (information
obtained by an interview with the
Japanese Red Cross Society on
October 20, 2006)
% Notes
1) The SRTM (Shuttle Radar Topography Mission) uses radar installed on the Space Shuttle to prepare detailed
stereoscopic topographical data for the entire world.
2) SRTM30 obtains 30 second (900m) mesh data. SRTM3 obtains 3 second (90m) mesh data, and SRTM1 obtains 1 second
(30m) mesh data.
3) GTOPO30 has poorer resolution than the SRTM30, and its data includes many mistakes and errors. With SRTM30, the
elevation changes with each scene.
4) Afee is charged for SRTM1, but considering the price and precision, it is better to use SRTM.
5) Google Map was prepared by pasting screen cap pictures of satellite images taken of the study region from the Web Site




3. Disaster Profile Sheet (Countermeasure)

[Outline of State of Countermeasures in the Study Region]

To provide protection from tidal surges, a dike (height 4.5m) has been constructed so it encompasses the periphery of the
island. It was constructed to deal with normal high tides, so it cannot be counted on to prevent overtopping by a tidal surge
caused by a cyclone. And in the South District, the action of sedimentation has created new land (ocean side of the dike).
This land is a high risk zone that is susceptible to casualties caused by cyclones but poor people have steadily moved onto
this land, so coastal forests have been planted. But by 1991, this development had just started, so trees were still scarce, and
it provided almost no tidal surge protection functions.

Various aid organizations have constructed cyclone shelters to reduce the number of casualties caused by cyclones, but in
1991, their capacity was still insufficient. They could only accommodate about 10% of the total population of the island
(300,000 people).

Non-structural measures include a warning transmission system called the Cyclone Preparedness Programme (CPP) that
operates in response to cyclone warning signals issued by the Meteorological Agency. It is a network of volunteers who warn
individual households. But, many residents who did not (or could not) evacuate immediately before the arrival of the 1991
cyclone were killed by the disaster.

Cyclone studied: 1991 Cyclone (April 29, 1991)

District studied: Noakhali District, Hatiya Island
O: There are data for Hatiya Island in 1991.
A Includes data for years other than 1991 and places other than
Hatiya Island. Or it shows estimated values.
X : No corresponding data can be found.

Data acquisition method
2.Documents obtained from 3. Field survey in
1. Document survey (public data) concerned organizations in .
Item Values Unit Remarks Japan Bangladesh
etc.
Data Data Data
available Source Year |available | Source | Year | availabl Source Year
? ? e?
The standard design height of
the dike is 4.5m, and it was A June 2007 Un- R R
constructed only for protection document known
45 m from high tides, so it can not be
. counted on to prevent
overtopping by a tidal surge BANGLAPEDIA: Un-
caused_by acyclone or a A Embankment known - -
Height of the tsunami.
dike According to the DUS interviews,
the height of the dike when the
1991 cyclone struck (East
- District) ought to have been 12 to R R DUS
36~45 | M 5 feet (3.6m to 4.5m), so it is 2 interviews | 1991
estimated that the water that
overtopped it was from 15 to 18
feet (4.5m to 5.4m).
Planned level 1 year
of the dike
proba- x x x
.,, (1 year bility
o probability)
g km x x x
el
2|2
2 a Existing dike location map (See A BANGLAPEDIA: Un-
% ° attached maps) Embankment known ° i
O
E- Total dike Locations of dikes are shown in
o length Existing the MAP OF HATIYA AND
dike R LOCATION OF BDRCS R A R11 1997
length SHELTERS (See attached
maps: some locations are
unclear)
R Locations of dikes shown in the R R A F)US ) 19942
(See attached maps) interviews
Required
dike length km * * *
Budget for
existing dikes $im * * *
Budget to
construct a
dike needed $/m x x x
for cyclone
protection
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Item

Values
etc.

Unit

Remarks

Data acquisition method

1. Document survey (public data)

Japan

2.Documents obtained from
concerned organizations in

3.

Field survey in
Bangladesh

Data
available
?

Source

Year

Data
available
?

Source

Year

Data
availabl
e?

Source

Year

Physical structure measures

Coastal forests

Length of
coastal
forests

km

On Nijhum Dwip Island where
sedimentation has advanced,
management of new land is
conducted by the Bangladesh
Ministry of Environment and
Forestry. After trees were
planted to form revetments, it is
improved as residential land and
settled by people.

X Reference maps and images
attached to the Regional
Characteristics Sheet permit the
estimation of the area planted
with coastal forests.

Un-
Bangladesh
Rept.

known

(approx.
20067)

Physical structure measures

Cyclone shelters

Number of
existing
shelters

28

Shelters

As a result of DUS interviews, it
is learnt that the PWD (Public
Works Dept.) built 12 shelters.
And Japanese Red Cross
Society report shows that
BDRCS (Bangladesh Red
Crescent Society) built 16
shelters.

R12

1991

DUS
Interviews

1991

|Achievements of the JRCS (Japanese Red Cross Society) and the BDRCS (Bangladesh

and Nijhum Dwip Island.||

Red Crescent Society)in the two islands: Hatiya Island

Shelters

On Hatiya Island, at the time of
the 1991 cyclone, the BDRCS
had 16 shelters.

(For Hatiya Island and Nijhum
Dwip Island (as of April 1991))

R4, R9

1991
(Before
cyclone
struck)

22

Shelters

From 1985 to 1991, Japan
helped the BDRCS build 29
cyclone shelters (Hatiya Island
20, Nijhum Dwip 2, Monpura
Island 7)

<(Of the above, for Hatiya Island
and Nijhum Dwip Island (during
1991)>

R3

Within
1991

21

Shelters

From 1985 to 1991, Japan
helped the BDRCS build 29
cyclone shelters (Hatiya Island
20, Nijhum Dwip Island 2,
Monpura Island 7). One shelter
at the northern end of Hatiya
Island was made unusable by
erosion in 1996.

<(Of the above, for Hatiya Island
and Nijhum Dwip Island)>

R3

1996

|Achievements by the JRCS AND BDRCS on the three islands: H.

atiya Island. Nijihum Dwip Island and Monpra Island|

29

Shelters

By 1993, 29 shelters (max.
capacity of 1,600 people/shelter)
and 1 multi-purpose center had
been constructed on Hatiya
Island in Noakhali District and in
Monpura Island in Bohla District,
ensuring evacuation sites for
residents

(For Hatiya Island,Nijhum Dwip,
Island, and Monpura Island)

R1

1993

29

Shelters

By 1994, 6 more shelters had
been constructed on Hatiya
Island and 7 more on Monpura
Island.(By 1991, there had been
16, so 16+6+7=29 shelters)
<For Hatiya Island. Nijhum
Dwip Island, and Monpura Island

R9

1994

29

Shelters

2 Number of shelters estimated
based on document (R12).

R12

1995

28

Shelters

In 1996, the north end of Hatiya
Island was eroded, making one
shelter unusable.

R3

1996

28

Shelters

3 Number of shelters estimated
based on document (R11).

R11

1997

|Achievements in cyclone shelter building on three islands: Hatiya Island. Nijhum Dwip Island and Monpura Island|
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Item

Values
etc.

Unit

Remarks

Data acquisition method

1. Document survey (public data)

2.Documents obtained from
concerned organizations in
Japan

3.

Field survey in
Bangladesh

available

Data
Source Year

?

Data
available
?

Source | Year

Data
availabl
e?

Source

Year

Physical structure measures

Cyclone shelters (cont'd)

Number of
existing
shelters
(cont'd)

107

Shelters

<For Hatiya Island and Nijhum
Dwip Island>

Saudi Arabia (GOB) 24, BDRCS
22, World Bank (GOB) 12,
CARITAS (NGO) 7, HEED (NGO)
2, JICA (GOB) 2, DUS (NGO) 1
<For Monpura Island>
CARITAS (NGO) 11,BDRCS 7,
World Bank (GOB) 6, Swedish
Free Mission (NGO) 2, Swiss
Disaster R

A R12 1995

137

Shelters

<For Hatiya Island and Nijhum
Dwip Island>

BDRCS 21, HEED BANGLADESH
3, OXFAM 1, PROSHIKA 4, JICA
4, CARITAS 9, SAUDI GRANT 42,
WORLD BANK 18

<For Monpura Island >

BDRCS 7, WORLD BANK 6,
CARITAS 10, SWEDISH 2,
SWEDISH FREE MISSION 2,
FACILITIES DEPT. 6

A R11 1997

Locations of
existing
shelters

See
distribu-
tion map

They are shown on MAP OF
HATIYA AND LOCATION OF
BDRCS SHELTERS (See
attached maps)

<For Hatiya Island, Nijhum Dwip
Island, and Monpura Island>

A R11 1997

Entered directly on a map during
the interview with Mr. Tibriz of the
local NGO (DUS) (See attached

maps)

DUS
Interviews

1991

Name

With a
school?

Outline of
existing shelters

Lot
area

Table

For 28 shelters shown in the LIST
OF CYCLONE SHELTERS IN
HATIYA & MONPURA THANA.
(see attached tables)

< For Hatiya Island, Nijhum Dwip
Island, and Monpura Island >

A R11 1997

Shelter
building
area

Boun-
dary
setting

Fence?

Aqua-
culture?|

Nursery
school?

Outline of existing shelters

Land
use on
the site

Table

For 28 shelters shown in the
LIST OF CYCLONE SHELTERS
IN HATIYA & MONPURA
THANA. (see attached table)
<For Hatiya Island, Nijhum
Dwip Island, and Monpura
Island,>

A R11 1997

Capacity of
existing
shelter

12,800

Person

On Hatiya Island, there were 16
BDRCS cyclone shelters at the
time of the 1991 cyclone, and
their official capacity was 12,800.
<For Hatiya Island and Nijhum
Dwip Island (2 islands)>

A R4,R12 | 1991

24,800

Person

Value of the capacity of the
BDRCS cyclone shelters plus
the PWD capacity (estimated).

A R12 1991

DUS
Interviews

1991

Toilets inside
shelters?
(sanitation)

[

ee
remarks

Toilets were constructed on the
ground outside the shelters, but
when a cyclone or tidal surge
struck, they were useless if
people could not go outside the
shelters, and their sanitation
condition is a serious problem.

1998

Normal use
of shelters

See
remarks

Of the BDRCS shelters at 28
locations in Hatiya Island and
Monpura Island, at 8 locations,
were used as primary schools
operated by the BDRCS and at 3
locations, were used as schools
operated by the government. At
the remaining 17 locations, they
can be used as schools and
other public buildings, but they
were not used at normal times.

1998
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Data acquisition method

2.Documents obtained from 3. Field survey in
Values 1. Document survey (public data) concerned organizations in . Ban Iadesr):
Iltem otc Unit Remarks Japan 9
Data Data Data
available Source Year |available | Source | Year | availabl Source Year
? ? e?
At normal times, primary health
care, primary education, job
Normal use See training, loan organizations and 1985~
of shelters remarks - other community development x A R3 1991 x
(cont'd) activities (CDP) were conducted
with their bases in cyclone
shelters.
Child literacy classes are
See conducted in 7 shelters. Others
remarks - are not yet linked with any x A R12 1995 x
regular community service
institution or programme.
S | Maintenance Members pay 2 taka (about 4.2
‘g of shelters yen) per household, and
S management committees
4 See _ manage the organization and
% remarks use the funds for its operation * A R3 1998 *
5 and its activities, but this fee
) alone is not enough to maintain
5 and take care of the shelters.
o
>
) The capacity per shelter is
Number of
calculated to be 1,000 people, to DUS
?1222(:;]3 201 No. estimate the number of shelters x x A Interviews 1991
@ needed.
3
e Locations of
g shelters - Distribution map x x x
o needed
3
5 Sufficiency Existing shelters/needed DUS
=}
] rate o6 % | shelters * * A Interviews | 19°"
©
2 Number of
2 evacuees Person x x x
o needed
Buildings constructed by the
BDRCS and the Japanese Red
16 No. [Cross Society x A R11 1997 x
{For Hatiya Island and Nijhum
Dwip Island)
E'lljlmber of Buildings constructed by the
illa
BDRCS and the Japan Red
6 No.| Cross Society x A R11 1997 x
{For Monpura Island)
© - Distribution map x x x
z
leestpck Head < < %
capacity
Sufficiency % < < <
rate
Number of
livestock
needing Head x x x
accomoda-
tion
CPP with its 32,796 volunteers
supported by 198 permanent
System staff is now operating in 2,733
oxtline - Units spread over 258 Unions of x A R13 1997 x
30 Thanas. Each Unit consists of
a team of 12 trained volunteers
® including 2 female volunteers.
E Area of land
kot covered by |[See , |Since the start of CPP in 1972 DUS
E | £ |waming remarks km® | until 1991, sirens, microphones, x * A Interviews | 199
g 2 |systems flags, etc. were provided. When
S| 7 - the 1991 cyclone struck, from
2 o Population of 80% to 90% of the people knew
% £ |land covered |See Person | that the cyclone was coming and % « A |DUS 1991
S | & |bywarning |remarks that they had to evacuate. Interviews
2 | = |systems
S
& Because many of the cyclone
Z° warnings were false alarms,
people’ s trust in the warning
fCaP;?rilenges See system fell. Some people did not Before
warnign remarks - evacuate because if they had x A R4 1991 -
s stemgs evacuated, their livestock and
Y household property would have
been stolen during their
absence.
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Item

Values
etc.

Unit

Remarks

Data acquisition method

1. Document survey (public data)

Japan

2.Documents obtained from
concerned organizations in

3.

Field survey in
Bangladesh

Data
available
?

Source

Year

Data
available
?

Source

Year

Data
availabl
e?

Source

Year

Non-physical structure methods

Warning system
(cont’ d)

Challenges
facing
warning
systems
(cont'd)

See
remarks

According to residents
interviews, “When some people
heard the evacuation warning,
the rain and wind were already
so strong that they could not go
outside so they hesitated.” This
means that evacuation warnings
should be made earlier.

Resident
interviews

1991

Evacuation system

Information
transmission
methods

See
remarks

As a non-physical structure
measure, the warning
transmission system, the CPP
(Cyclone Preparedness
Programme) is a network of
volunteers who give warnings to
individual households in
response to a cyclone warning
signal issued by the
Meteorological Agency.

R4

DUS
Interviews

1991

See
remarks

Cyclone warning and evacuation
orders are transmitted as follows:
Meteorological Agency —

(DMB: Disaster Manage- ment
Bureau) —District level— County
level- Ward— Para (2 or 3
households)— Household and
individuals. Warnings are also
transmitted by TV or by radio.

DUS
Interviews

1991

Existance of
leaders

See
remarks

Residents living around each
cyclone shelter (approx. 300
households) are the regular
members. They select people to
form a management committee
consisting of 11 people (at least
two of them women).

R1

1986~
20007

State of
community

See
remarks

Discussion meetings, essay
contests, and art contests were
held with community level
disaster protection measures as
their theme. Community
participants were fewer than
expected, but educated people
and community leaders
approved of these events,
stating for example, that, “These
events are effective ways to
communicate with the people
concerned.”

R3

1998

See
remarks

From 1995 to 1998, the CBDP:
Community Based Disaster
Preparedness Program was
implemented, then later, its
activities were taken over at the
community level by the SMC
(Shelter Management
Committee).

R9

1995~
1998

See
remarks

In each union, a 9 person
evaluation committee + 1
representative is established to
deal with disaster protection.

DUS
Interviews

1991

Shelter
Management
Committee

See
remarks

Ordinary members are people
living in the district around each
cyclone shelter (approx. 300
households). They elect 11 of
their members to form a manage-
ment committee (at least two of
these are women).

Members pay 2 taka (about 4.2
yen) per household each month,
and a management committee
manages the organization, using
the funds for its operation and its
activities.

The management committee
cooperates with key members
and with volunteers (20 per
shelter) of the cyclone
countermeasures committee that
is implemented by the BDRCS in
cooperation with the government.
During emergencies, they
transmit disaster and evacuation
warnings, guide evacuees, carry
out rescue activities, and
distribute rescue goods.

R1

1986~
2000
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Data acquisition method

2.Documents obtained from 3. Field survey in
Values 1. Document survey (public data) concerned organizations in . Bangladesh
Iltem otc Unit Remarks Japan
Data Data Data
available Source Year |available | Source | Year | availabl Source Year
? ? e?
The organization of
Management Committees for 28
shelters based on a proposed
project evaluation of 1995 is
cited as a major success of this
project (BDRCS-Japanese Red
Cross Society Joint Disaster
Protection Measures Project).
Shelter See Each Sﬁelter Malnagement
Management _ ommittee consists of 11 * A R3 1998 *
Committee remarks members, 9 of whom are elected
by the 300 families living around
each shelter (beneficiary
families) who pay 2 taka (about 6
yen) as membership fee to the
Management Committee each
month. The remaining 2
members are women members
selected by the Management
Committee.
Support for shelters and dikes is
provided by foreign donors, but
Shelter See no support is given to build up DUS
Management remarks - the capacities of the residents, - - o Interviews 1991
Committee so if the donor that built the
shelters stops its support, they
do not function.
3 Region covered by the
4 disaster prevention volunteers is Bangladesh
E Total 1,728 | Person thought to be Hatiya Island, but A Rept. 2005 * *
5 this is unclear.
5% —
'«g s > Region covered by the
o | = disaster prevention volunteers is Bangladesh
| 8 |Mee 1,440 | Person |\ aht to be Hatiya Island, but A | Rept. 2005 x x
8| 2 this is unclear.
O
‘g o1 2 3% Region covered by the
S|l S| 3 disaster prevention volunteers is Bangladesh
E § g Female 288 | Person thought to be Hatiya Island, but A Rept. 2005 * *
o8 this is unclear.
2 >
S | “ [Areaof land
® covered by
8 evacuation ~  |"Since the start of CPP in 1972
2 transmission until 1991, sirens, microphones,
s systems s flags, etc. were provided. When DUS
5 Population of re?:arks the 1991 cyclone struck, from x x A Interviews 1991
z land covered 80% to 90% of the people knew
by that the cyclone was coming and
evacuation - that they had to evacuate.”
transmission
systems
Q;Ziuv::iz;e T_he use of radios has spread )
information is See _ since the 1970 cyclone, reaching % < A DUS 1991
remarks a radio penetration rate of 60% Interviews
broadcast by in the nineteen-nineties,
radio or TV :
Residents did not evacuate even
though they heard the warning.
Residents did not leave their
homes even thought they heard
the warnings many times and the
Problems wind and rain ha_d strengthened
with the See many hours earlier. After the
. - water level rose, they climbed on x A R4 Before -
evacuation remarks -
system the roofs of their straw and grass 1991
houses. And when large waves
were finally arriving or when they
had arrived, they began to
evacuate. This is the actual
normal action pattern of the
residents.
It was reported by communities
Disaster ) that were visited that evacuation
8 protection See Times/ training has been carried out x A R3 1998 -
B P remarks year N . .
25 training with active community
0% participation.
]
&3 | school
§ | education - * * B
2
oJB - x X -
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4. Disaster Profile Sheet (Disaster Damage)

[Outline of state of casualties in the study region]

Based on the DUS interview survey, it was estimated that, “Approximately 6,000 people died on Hatiya Island alone.” The
casualties were concentrated in the East District and the South District. In the East District, tidal surges overtopped and
breached the dikes flowing into the land side, killing 4,000 to 5,000 people. On the ocean side of the dike in the South District,
1,000 to 1,500 people died, mainly residents who did not evacuate because they feared the scattering of their household
property. The usage rate of the cyclone shelters built by the BDRCS is reported to be 52.7%, but many evacuees were forced
to evacuate because powerful wind and rain and high waves that were produced by the cyclone destroyed their homes.

Cyclone studied: 1991 Cyclone (April 29, 1991)
District studied: Noakhali District, Hatiya Island
O: There are data for Hatiya Island in 1991.
A Includes data for years other than 1991 and places other than
Hatiya Island. Or it shows estimated values.
X : No corresponding data can be found.

Data Acquisition Methods

Values

1. Document survey (public data) | 2. Interview Survey in Japan | 3. Field survey in Bangladesh

ltem t Unit Remarks

ete. Data Data Data

available Source Year | available | Source Year | available | Source
? ? ?

Year

Injuries/fatalities

People who died while
evacuating within a range of 1km
around one of 16 shelters on
Hatiya Island (constructed by
BDRCS or Japanese Red Cross R4
1,714 | Person | Society) or when high waves x A R12 1991 -
engulfed them along with the

roofs of their houses (see
attached documents)

<For Hatiya Island and Nijhum
Dwip. Island>

Fatalities Nearly 3,000 died on Hatiya
3,000 | Person |lsland alone. x A R9 1991 -
<For Hatiya Island>

According to a DUS Interview, “It
has been publicly announced
6,000 | Person |that about 3,000 people died, but x - o
it seems that 6,000 people died
throughout Hatiya Island.”

DUS
Interviews

1991

See Number of fatalaties distribution DUS
remarks map (see attached maps) Interviews

1991

Injuries Person x x x

Effected

people Person x x x

Mortality rate in the unions in the
southeast coast was 5-6%.
<For Southeast coast district of
Hatiya Island>

Reverse calculation from
5.0-6.0 % submitted documents indicates x A R12 1991 -
that approximately 14,500 to
17,500 people lived in the study
region on the Southeast coast
(within 1km of 4 shelters) when
the cyclone struck.

Direct casualties

This was obtained by dividing the
number of fatalities (6,000) by DUS

the population of Hatiya Island Interviews
(291,003).

2.1 %

1991

Fatalaties On the land side of dikes in the
East District where casualties
40 % were concentrated, a region x - A
home to 10,000 people, 4,000
people died.

DUS
Interviews

1991

Over a wide area of the East
District, 4,000 to 5,000 people DUS

died. The population at the time Interviews
of the disaster was about 50,000.

1991

Nobody was permitted to live on
the ocean side of the dike in the
South District, but in fact, it was
8-10 % home to between 7,000 and x - A
8,000 people. Of these, between
1,000 and 1,500 people were
killed by the tidal surge.

DUS
Interviews

1991
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Data Acquisition Methods

1. Document survey (public data)

2. Interview Survey in Japan

3. Field survey in Bangladesh

livestock (cattle)

Iltem Valtues Unit Remarks
ete. Data Data Data
available Source Year | available Source Year | available | Source Year
? ? ?
In the North District, there are no
dikes because of erosion. From
Fatalaties o 150 to 200 people died when DUS
(cont'd) 1.5-20 & they were engulfed by the tidal * B A Interviews 1991
surge. The population at that
time was about 10,000.
Injury rate % x x x
argown- % X X x
Poor people who did not move
from their homes even after the
cyclone struck were engulfed in
See the high waves and drowned. The
remarks - percentage of fatalities was x A R4 1991 x
particularly high among women,
children, and elderly people who
lacked the strength to swim and
hold onto a tree or drifting objects.
":z On the ocean side of dikes in the
8 South District, some people died
> See because they remained in their < Residents 1991
o - ; ; - o . N
= remarks homes, worried their property interviews
< would be scattered by the
(2]
8 % cyclone.
R On the land side of dikes in the
-5 5 East District, fatalities were
2 @ concentrated because the tidal
= @ |Others surge struck the residential area
% 8 See R on the land side. People who, N R 5 Residents 1991
5 remarks misled by their experience of the interviews
2 1970 cyclone when severe
2 casualties did not occur, did not
- evacuate, were washed away with
their homes.
In the North District where the
See dikes and revetments were DUS
remarks - destroyed by erosion, people died x - o inferviews 1991
by being engulfed by the tidal
surge.
And others died when directly
struck by flying galvanized metal
sheet or other objects blown by
rseﬁarks - gusts of wind. And because their x - ° :?] t’e?views 1991
houses were toppled, people were
buried under them where they
weakened and died.
Fatalities Person x x x
Injuries Person x x x
8
S | Death rate % x x x
Q
o
@ |Injury rate % x x x
©
= s Drown-
) o
% ;‘f ing % X X x
» ©
SO
87 | Others % % N R
Breached dike km x x x
Damaged dike km x x x
Totally destroyed No. < X %
homes
g Partially destroyed No % « %
g homes
[
< | Total number of
T |homes No x x x
Q
® |Totally destroyed o
= |home rate % * * *
Partially destroyed o % < %
home rate °
Number of Live-
stock died (cattle) Head * * *
Total number of Head % < %
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Iltem

Values
etc.

Unit

Remarks

Data Acquisition Methods

1. Document survey (public data)

2. Interview Survey in Japan

3. Field survey in Bangladesh

Data

available Source Year
?

Data
available
?

Source

Year

Data
available
?

Source

Year

Injuries/fatalities

Livestock death
rate (cattle)

%

Area of crop
damage

ha

Total area of crops

ha

Crop damage rate

%

Shrimp culture area
damage

ha

Total shrimp culture
area

ha

Total shrimp culture
area damage rate

%

State of evacuation

Evacuees

Table

Person

Twenty-two shelters are
indicated under the “Number of
evacuees/deaths in cyclone
shelter command area (1km
radius)”. (See attached table)
< For Hatiya Island and Nijhum
Dwip. Island>

R12

1991,
1992,1
994

Evacuation rate

See
remarks

%

The usage rate of shelters during
cyclones is gradually rising. This
may be a result of a campaign to
raise consciousness of cyclones
at normal times.

R3

1998

52.7

%

The percentages who evacuated
before, during, and after the
cyclone are not clear. And itis
not clear if they evacuated to the
veranda or to the roof of the
cyclone shelters. It is difficult to
clarify the actual number of
evacuees to the shelter.

R12

1991

Cyclone
shelter

6,750

Person

Cyclone shelter usage rate:
52.7%

(Official capacity is 12,800
evacuees)

R4

1991

6,750

Person

Number of evacuees within 1km
of existing shelters (22 shelters)
on Hatiya Island. Number of
evacuees in each shelter are
recorded (April 29, 1991)

R12

1991

Evacuation site

Other

See
remarks

On the ocean side of dikes in the
South District, some people
evacuated to sturdy houses on
the land side.

Residents
interviews

1991

See
remarks

In the East District, some people
were saved by evacuating to a
nearby concrete building.

Residents
interviews

1991

See
remarks

No only to shelters, but also to
schools, mosques, concrete
houses, and houses surrounding
by windbreak forests..

DUS
interviews

1991

Camp after
evacuation

See
remarks

Many people were forced to live
in camps for six months.

Bangladesh
o Rept. 1991

See
remarks

People whose livestock and
homes were washed away were
able to restore their former
livelihoods. Because they were
assisted by donor organizations
and the government for a few
years after the disaster, they
recovered their lives in 2 or 3
years.

DUS
interviews

1991

Recipients

Person

Reception
rate

Warning or evacuation
information reception method

80 - 90

%

Since the start of CPP in 1972
until 1991, sirens, microphones,
flags, etc. were provided. When
the 1991 cyclone struck, from
80% to 90% of the people knew
that the cyclone was coming and
that they had to evacuate.

DUS
interviews

1991

Evacuation action
rate

%
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Iltem

Values
etc.

Unit

Remarks

Data Acquisition Methods

1. Document survey (public data)

2. Interview Survey in Japan

3. Field survey in Bangladesh

Data

available Source Year
?

Data

available Source
?

Year

Data
available
?

Source

Year

State of evacuation

Warning system

Person

Television

Person

Evacuation information
reception method

Radio

Person

Word of
mouth

Method of receiving
evacuation information

Person

Reasons for not
evacuating

See
remarks

Among the people, some
remained in their homes with
their property instead of
evacuating. When the storm
surge finally arrived, it was too
late for them to evacuate to the
shelter and the condition of the
roads also obstructed
evacuation.

A R12

1991

See
remarks

Assets that were livestock and
household property were treated
as being of equal importance to
their own lives. If they evacuated,
they would suffer from loss
caused by both the evacuation
and the disaster. Therefore, even
if the wind strengthened and the
waves rose, they chose to
remain at home.

A R12

1991

See
remarks

Their attitude was to leave
themselves to their fate: “If it is
the will of Allah, | will be saved.”

A R12

1991

See
remarks

Past warnings had included
many false alarms, so even if
they were warned, they decided
that it was not a dangerous
cyclone.

A R12

1991

See
remarks

Women did not evacuate,
because of gender problems
they would encounter in the
shelters.

A R12

1991

See
remarks

The 1970 cyclone did not overtop
or breach the dikes so they
assumed they would be safe
even if they did not evacuate this
time.

Residents
interviews

1991

Reason for not
evacuating

See
remarks

The cyclone shelter was far and
they thought it would be full, so
they did not evacuate.

Residents
interviews

1991

See
remarks

Part of a family who remained to
watch to make sure their
household property was not
scattered, did not evacuate.
(They were not particularly
worried about theft and did not
treat their own lives lightly.)

Residents
interviews

1991

See
remarks

They did not evacuate because
there was no nearby cyclone
shelter.

Residents
interviews

1991

See
remarks

When they tried to evacuate, the
roads were muddy so it was
difficult to walk on them.

Residents
interviews

1991

See
remarks

When the warnings were heard,
the wind and rain were already
extremely strong so it was
difficult to start to evacuate.

Residents
interviews

1991
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Iltem

Values
etc.

Unit

Remarks

Data Acquisition Methods

1. Document survey (public data)

2. Interview Survey in Japan

3. Field survey in Bangladesh

Data

available Source Year
?

Data
available
?

Source

Year

Data
available
?

Source

Year

State of evacuation

Reason for not
evacuating
(cont’ d)

See
remarks

They did not begin to evacuate
immediately after hearing the
evacuation advisory by the CPP
volunteers.

Those who evacuated were
forced to do so, because their
homes were destroyed. Or they
evacuated during the cyclone.

R12

1991

Residents did not evacuate even
though they heard the warning.
Residents did not leave their
homes even though they heard
the warnings many times and the
wind and and rain had
strengthened many hours earlier.
After the water level rose, they
climbed on the roofs of their
straw and grass houses. And
when large waves were finally
arriving or when they had
arrived, they began to evacuate.
This is the actual normal action
pattern of the residents.

R4
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9. \Verifying the hypotheses
9.1 Results of verifying the hypotheses

In order to objectively verify the hypotheses, they should be backed up by numerical indices. It is
assumed that these data can be obtained by a field survey, but as a result of the field survey, mainly
statistical data and maps were obtained. And the survey was limited to interviews with local NGO

representatives and with residents concerning the disaster. But the field survey clarified facts that had not

been hypothesized. The following table shows the results of the verification of the hypotheses.

Table 6. Results of Verification of the Hypotheses (Summary)

Verifi-
No. Hypotheses cation Remarks
Result
Why were 1 Drowned when engulfed by the tidal O |Verified by field survey.
sacrificed? 2 |Killed when struck by flying objects. O | Verified by field survey.
Because many cyclone warnings had - .
3 |peen false alarms. O |Verified by field survey.
E\/Gacgl;j;t%ctih?Kefi?alzslgs,ttr:){g(l;%egroperty Field survey discovered a new fact (not
4 might be stolen, so they remained to ® ];?:Z;tgretg (;ﬁ’ but fear their assets will be
protect them. '
Why did ) - - - :
they not 5 Did not evacuate because there were O Quantitatively verified using numerical
evacuate? no cyclone shelters near their homes. values.
6 |The cyclone is the will of Allah — |Unverifiable.
Women cannot evacuate because of o -
! social and religious restrictions. Unverifiable.
If they evacuate, their family members | -
8 might be separated. Unverifiable.
Could not walk easily because the - .
Why could 9 roads were muddy. O |Verified by the field survey.
they nat B th Id be asked t
evacuate? ecause they would be asked to pay a L -
10 fee to use the shelter. Unverifiable.
Most fatalities were concentrated
11 |among poor people on the ocean side O Quantitatively verified using numerical
Were many of the dike on the south side (high risk values.
specific zone).
types of 90% of victi d D ts obtained from the J
people 12 h'I(c)jo victims were women an A Ro(gltucmen sSo tained from the Japanese
sacrificed? chifaren. ed Cross Soclety
From 30% to 40% of residents of a o .
13| dike protected island died. Unverifiable.
O: Facts = hypothesis

@: Facts and hypothesis differed. New facts were discovered.
/\: Can be confirmed only by using documents
—: Hypotheses for which data and testimony necessary for confirmation could not be obtained by this survey.
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9.2 Verifying the hypotheses

a.

Image of the hypothesis

Hypothesis 1. Drowned when engulfed by the tidal surge, Hypothesis 2. Killed when struck by
flying objects.
During the interview survey on Tuesday, February 6 (Hatiya Island office of the DUS), an
interviewee stated, “The high waves triggered by the rainfall and the tidal surge breached the dikes
over a wide area, submerging the land for depths of at least 1m. And in addition to the rain, a

strong wind blew galvanized metal sheets and tree branches about.”

Hypothesis 3. Because many cyclone warnings had been false alarms
Many residents did not evacuate, even when they noticed the cyclone warnings. They did not
because as a result of their experiences with cyclones since 1970, they believed that it would cause

almost no casualties this time, and the underestimated the worth of the warnings.

Hypothesis 4. Because they feared that if they evacuated, their livestock and property might be
stolen so they remained to protect them.
Many residents did not evacuate; because they wanted to protect their livestock and property. But,
not because they feared theft; many of the residents remained in order to prevent their property

from being scattered.

Hypothesis 5. Did not evacuate because there were no cyclone shelters near their homes.
This hypothesis was verified using numerical indices. The figures below show an image of the way

it was verified.

Because the cyclone
shelters are far away,

people could not
evacuate. Even if they

Thanks to a rise in the
number and capacity of

1970 would be full and they

* 1.5km -
Distance evacuatio
possikle:

cyclone shelters, more
residents evacuated.

As a result, there were fewer
fatalities.

evacuated, the shelter

would not be able to get
inside it.

7 Distance eva

We could evacuate, possible: 1.5km

because a cyclone
shelter was nearby.

7/ possible: 1.5km

Cyclone
{ shelter

Why were
people injured
or killed?

A separate
hypothesis will
be established
and verified.

Figure 10. Image of the Verification of Hypothesis 5.

74



To verify the hypothesis, three questions were answered: (D Were there enough shelters for the
district? (2 Was the residents evacuation rate near the shelter high? (3 Did the death rate vary according

to whether or not there was a nearby shelter?

(D Were there enough shelters for the district?

Y Shelters needed in the district = Population of Hatiya Island/accommodation per single shelter
291,003 (in1991) /1,000 (estimate)
=291 shelters

¢ Number of shelters at that time = 28 shelters

} — | Shortage of shelters |

By the time of the 1991 cyclone, 28 cyclone structures had been constructed, but the number of
shelters necessary had not been clarified. The number of shelters needed was estimated to be 291:
a value obtained by dividing the population of Hatiya Island at that time that was 291,003 by the
capacity of a single shelter (estimated to be 1,000 people). As a result only 9.6% of the number of
cyclone shelters needed were available. And the capacity of the existing shelters is 24,800
(estimated value based on the field survey), but the sufficiency rate in terms of number of people is
8.5%, and in either case, before the 1991 cyclone, cyclone shelters could only accommodate less

than 10% of the island’s population.

® Was the resident evacuation rate high near shelters?

Y Evacuation rate = number of evacuees/population within a radius of 1km around a shelter
= 6,750/12,800
=58.7%

The evacuation rate was high, but many evacuees evacuated after the disaster.

=

2XThis is not the prior evacuation rate.

The results of a Red Crescent survey of the 1991 cyclone disaster reveals that 16 cyclone shelters
had been constructed by the Red Crescent Society, and clarifies the number of people who can be
accommodated and the number of evacuees within a radius of 1km of a shelter. As a result of the
survey, within a radius of 1km from shelters, the number of people who could be accommodated
was 12,800 and the number of evacuees was 6,750, therefore the evacuation rate was 52.7%, but
according to a survey by Mr. Ohashi (representative of the special NGO Shapla Neer) many people
evacuated after the cyclone had passed, and because there was nowhere they could go after the
disaster, they were forced to evacuate. For this reason, regarding the state of evacuations to shelters,

it is assumed that the prior evacuation rate is extremely low, but actual numbers are not clear.
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® Did the death rate vary according to whether or not there was a nearby shelter?

Y¢ Death rate in a district near the shelter
= Population within a radius of 1km from the shelter/number of fatalities within a radius
of 1km from a shelter
=1,714 /15,000
=11%
Y¢ Death rate throughout Hatiya Island = 2%

> | Death rate is high around a shelter

According to the results of a survey by the Red Crescent Society concerning the 1991 cyclone
disaster, 16 cyclone shelters had been constructed by the Red Crescent Society, and fatalities
(1,714) occurred within a 1km radius of the shelters are clarified. The population within a
radius of 1km from shelters is unknown, but considering that the population density at the
time of the disaster was 300 people/km?, it is estimated to be approximately 15,000 people.
For this reason, the death rate within a radius of 1km of cyclone shelters is roughly calculated
as approximately 11%. And comparing this with the death rate of 2.06% (6,000 /291,0003)
throughout Hatiya Island, reveals it is an extremely high percentage, and that the death rate
within a 1m circle around shelters is high. Possible reasons for this are that people who lived
close to a cyclone shelter did not or could not evacuate to the shelter and died as a result, or
they did but while they were evacuating, they were struck and killed by galvanized metal
sheets or other objects blown by the wind, but it was impossible to obtain objective data
concerning the reasons for their deaths.

e. Hypothesis 9. Could not walk easily because the roads were muddy.

During the field survey, people interviewed testified that the wind was already strong and the
waves high when they heard the warnings, and even the embanked major road surfaces were

submerged. It is assumed that this made walking difficult, so some residents could not evacuate.

f. Hypothesis 11. Most fatalities were concentrated among poor people on the ocean side of the
dike on the south side.

This hypothesis was verified using numerical indices. The following diagram is an image of how

this verification was done.
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Image of the hypothesis

Ocean side of the
dike (high risk

andless or poor people
move to the ocean side of
the dike or to a new island
without a dike (high risk

zones)

i, Land side
of the dike

Fatalities and injuries caused by the cyclone are concentrated in high risk
areas. I

Figure 11. Image of Hypothesis 11.

The hypothesis was verified by answering two questions: (D Is the poverty rate high in high risk

zones? (@ Is the death rate high in high risk zones?

(D Is the poverty rate high in high risk zones?

Y It is assumed that the poverty rate in high risk zones = 80% to 90%.

It was impossible to obtain any detailed information other than the fact that the poverty rate on
Hatiya Island is higher than 50% through the survey in Japan and the field survey in Bangladesh.
But, according to testimony by representatives of local NGO and by local residents that, “Poor
people who have lost their land because of erosion on the north coast migrate to high risk zones.”
the poverty rate in high risk zones (ocean side of dikes) is at least 80% to 90%, and the field

survey conformed this belief.

@ s the death rate high in high risk zones?

vo Itis estimated that the death rate in high risk zones = 12%.

Estimations made based on statistical information obtained by the field survey and of the interview
survey of local NGO show that the number of death in high risk zones and the population of high

risk zones were 2,642 and 21,325 respectively, and that the death rate in high risk zones (ocean
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sides of dikes) was estimated at approximately 12.4%. When this value was compared with the
death rate of 2.06% (=6,000/291,003) for all of Hatiya Island, it reminded us that this is a large
percentage, and the number of fatalities and injuries caused by the cyclone are concentrated in high
risk zones. But in the East District, the tidal surge breached the dike and flowed into the land side,
resulting in a death rate of 40% (estimated), showing that the fatalities were not concentrated

solely among poor people on the ocean side.

g. Hypothesis 12. 90% of victims were women and children

According to the document, Disaster and People’s Participation: Issues of Cyclone Shelter
Construction in Bangladesh, poor people who could not evacuate their homes even after the
cyclone struck were engulfed in the high waves and drowned. And many who died were women,
children, and elderly people who lacked the strength to hold on to a standing tree or to a floating
object,

The hypotheses and results of the surveys in each district (East, South, North, and other districts) based

on the field survey are shown in Figures 12 and 13 on the following pages.
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9.3 Disaster mitigation measures (a proposal)

The actual state of the disaster caused by the 1991 cyclone was clarified to a certain degree by the field

survey as shown in “9.2 Verifying the hypotheses”. Table 7 presents the state of the disaster shown in

Figure 12 and Figure 13.

Table 7. State of the Disaster Caused by the 1991 Cyclone

State of the Disaster Caused by the 1991 Cyclone

East District

Tidal surge overtopping or breaching dikes, washing away entire homes and
killing their inhabitants.

Ocean side of dike:

Outside the dike where there are no dikes, they were engulfed and drowned

Why were |South District by the tidal surge.
people North (Coast Erosion washed away dikes and revetments, so they were engulfed and
sacrificed? |without dikes) drowned by the tidal surge.
Gusts of wind blew galvanized metal sheets and other objects, directly
Other Districts striking and killing people. Houses collapsed, trapping people under the
debris, where they weakened and died.
The 1970 cyclone neither overtopped nor breached dikes, so they assumed
o they were safe without evacuating.
East District .
Why did Cyclone shelters were far, and people thought they would be full, so they did
they not not evacuate.
escape? . . Some people remained to make sure their property was not scattered, so they
Ocean side of dike: |§id not evacuate.
South District -
Because there were no nearby cyclone shelters, they did not evacuate.
Thinking they were safe, after they heard the warning, the wind and rain
East District were already terrible so it was difficult to escape.
YtY:yrfc())tUId They tried to evacuate, but the roads were muddy so they could not walk.
echpe? . . |When they heard the warning, the wind and rain were extremely strong, so it
Ocean side of dike: |\yas difficult to start to evacuate.
South District -
They tried to evacuate, but the road was muddy so they could not walk.
Ocean side of dike: |A wide range of people from the wealthy class to poor class suffered from
East District the disaster.
Were many |Ocean side of dike: . . L
specific South District Only poor people lived here so the disaster was severe in this district.
t);%eslé)f Homes of middle class and poor class people were vulnerable to the powerful
Eachi)fice 4 wind so their roofs were easily blown off. Therefore it is assumed that

Other Districts

fatalities and injuries were concentrated among people in this district (middle
class and poor class) who died by being struck by galvanized metal sheets
and branches blown about by the wind.

Proposed measures to mitigate the disaster are broadly categorized as (DStrengthening evacuation

warning systems, @expanding disaster protection education, 3 supporting strengthening of structures of

homes, @ Encouraging building of evacuation facilities, & Ensuring and improving evacuation routes,

and ® constructing and reinforcing dikes and revetments. Table 8 summarizes disaster mitigation

measures proposed according to the state of disaster in each district of Hatiya Island.
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8

D Strengthening evacuation warning systems
@ Expanding disaster protection education

Table 8. Disaster Mitigation Measures (Proposal)

@ Supporting strengthening of structures of homes
@ Encouraging building of evacuation facilities

(® Ensuring and strengthening evacuation routes
® Constructing and reinforcing dikes and revetments.

Measures to mitigate damage

@Strengthening | @Expanding |@Supporting  |@Encouraging |®Ensuring and |®Constructing
State of Damge by 1991 Cyclone evacuation disaster strengthening |  building of strengthening | ~ and reinforcing
warning protection of structures evacuation evacuation dikes and
systems education of homes facilities routes revetments

East Districts

Tidal surge overtopping or breaching dikes, washing away entire
homes killing their inhabitants.

o

o

Ocean side of dike:

Outside the dike where there are no dikes, they were engulfed

o

Why were |South District and drowned by the tidal surge.
people North (Coast Erosion washed away dikes and revetments, so they were o
sacrificed? |without dikes) engulfed and drowned by the tidal surge.
Gusts of wind blew galvanized metal sheets and other objects,
Other districts directly striking and killing people. Houses collapsed, trapping o o
people under the debris, where they weakened and died.
The 1970 cyclone neither overtopped nor breached dikes, so ° o
East District they assumed they were safe without evacuating.
Whv did Cyclone shelters were far, and they thought they would be full, so o
y al they did not evacuate.
they not - -
evacuate? Some people remained to make sure their property was not o o
Ocean side of dike: | scattered, so they did not evacuate.
South District Because there were no nearby cyclone shelters, they did not o
evacuate.
They thought they were safe, and after they heard the warning,
the wind and rain were already terrible so it was difficult to o o
East District evacuate.
Why could The tried to evacuate, but the roads were muddy so they could o
they not not walk.
evacuate? When they heard the warning, the wind and rain were extremely o
Ocean side of dike: | strong, so it was difficult to start to evacuate.
South District They tried to evacuate, but the road was muddy so they could not o
walk.
Ocean side of dike: | A wide range of people from the wealthy class to poor class o o o
East District suffered from the disaster.
Ocean side of dike: | Only poor people lived here so the disaster was severe in this
\Sl\r/):rceiﬁrgany South District district. © © ©
types of Homes of middle class and poor class people were vulnerable to
people the powerful wind so their roofs were easily blown off. Therefore it
sacrificed? |Other districts is assumed that fatalities and injuries were concentrated among

people in this district (middle class and poor class) who died by
being struck by galvanized metal sheets and branches blown
about by the wind.




Below the state of casualties caused by the 1991 cyclone as clarified by the analysis performed to obtain
answers to four questions: “Why were they sacrificed?”, “Why did they not evacuate?”, “Why could they
not evacuate?”, and “Were many specific types of people sacrificed?” plus measures proposed to mitigate

the severity of these disasters are organized.

[Why were they sacrificed?]

A major cause of fatalities was people being engulfed in the tidal surge because their dike was breached
or because they lived on the ocean side of the dike, so measures to strengthen existing dikes so they can
withstand the force of the tidal surge generated by a cyclone were considered. Measures implemented by
providing structures to provide protection from tidal surges around the periphery of the
island—constructing tidal surge gates at river mouths or planting coastal forests for example—are needed.
Moreover, dikes and revetments must be strengthened to prevent erosion from destroying revetments in the
North District. In addition people die by being struck by galvanized metal sheets that are blown about by
gusts of wind or being trapped under their toppled houses, or by being engulfed and carried away along
with their homes by tidal surges that have breached the dikes. It is, therefore, necessary to strengthen weak
houses that are now easily destroyed by tidal surges or cyclones, and to provide means of reinforcing the

structures of houses (supplying instruction manuals etc.).

[Why did they not evacuate?]

One of the major reasons why residents did not evacuate in the East District is that misled by the fact
that the dike was not breached during the 1970 cyclone, they assumed that they were safe in 1991. As
measures related to the warning system, it is necessary to devise a way of providing warnings—for
example, even on the land side, including warnings that there is a strong possibility that the dike will be
overtopped or breached, and at the same time improving disaster protection education by stressing that it is
important to evacuate when warned to do so, even though siren warnings include false alarms. It has also
been clearly shown that on the ocean side in the South District, there were people who did not evacuate
because they feared scattering and loss of their property, but it is also necessary to strengthen houses (use
of concrete or piloti design for example) so their parts will not be blown about. Another reason people gave
for not evacuating was that there were no nearby cyclone shelters in 1991, but since the 1991 disaster, new
cyclone shelters have been constructed. And at the same time as the needed cyclone shelters are
constructed, other measures must be taken, including encouraging the use of pubic facilities other than

shelters and constructing small shelters.

[Why could they not escape?]

Residents evacuated too late in the East District because even when they heard the advance warning,
misled by the fact that the dike was not breached during the 1970 cyclone, they assumed that they were safe
this time, and when they became aware of the danger, the wind and rain were already so strong that it was

difficult to evacuate, and when they tried to, the roads were muddy, making it very difficult for them to
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walk. Changes must be made so that residents can evacuate allowing plenty of time to reach safety, by
improving predictions provided by the warning system. And similar measures must be taken in the South
District. And even where shelters have been constructed, the evacuation routes to their locations are still
insufficient. Clay roads are bottlenecks, because even a little rain will transform their surfaces to mud that
is difficult for people to walk on. So the road network must be expanded and improved so people can walk
to the evacuation locations without being obstructed. Roads must be improved by paving their surfaces,

raising their heights, or planting trees beside them.

[“Were many specific types of people sacrificed?”]

The fact that the victims were mostly poor people can be seen in the survey on the ocean side in South
District, but in the East District, the tidal surge breached the dikes then flowed into the land side, claiming
victims from a wider range of social classes. To protect people on the ocean side of dikes in the South
District from disasters, seawalls and coastal forests are being provided, but measures must be taken to
ensure they have adequate strength to withstand a tidal surge triggered by a cyclone. Measures involving
the construction of structures must be taken not only in the East District and the South District, but in all
parts of the island to protect residents from tidal surges on all sides of Hatiya Island. These construction
measures must be accompanied by a way of providing warnings—for example, even on the land side,
including warnings that there is a strong possibility that the dike will be overtopped or breached, and at the
same time improving disaster protection education by stressing that it is important to evacuate when
warned to do so, even though siren warnings include false alarms. And houses of the middle class and poor
class are susceptible to wind and rain and their roofs are easily blown off. So it is assumed that fatalities
were concentrated among people in the district (middle class or poor class) who are struck by branches or
galvanized metal plates blown by the wind, so they must provide support to strengthen the structures of

these houses.

The above measures are presented on Table 9 classified by categories: (DStrengthening evacuation
warning systems, @expanding disaster protection education, (3 supporting strengthening of structures of
homes, @ Encouraging building of evacuation facilities, & Ensuring and strengthening evacuation
routes, and ©® constructing and reinforcing dikes and revetments. In the future, both measures involving
construction of structures and measures involving warning systems and education must be implemented

from this perspective.
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Table 9: Specific proposals for disaster mitigation measures

@ Strengthening
evacuation warning
systems

Improve the existing siren warning system of the Cyclone Preparedness Programme
(CPP) so that residents can take evacuation action with plenty of time to reach safety.

Devise ways of giving warnings: including warnings that there is a strong possibility that
the dike will be overtopped or breached, even on the land side.

Boost the penetration rate of radio and TV to supplement CPP volunteers, in order to
provide comprehensible cyclone warning information

@ Expanding disaster
protection education

Expand disaster education to include advice that it important to evacuate when
warned to do so, even though siren warnings include false alarms.

Inform all residents that if, for example, an entire family is engulfed by a tidal
surge, every family member would die.

@ Supporting
strengthening of
structures of homes

+ Construct houses so that their roofs (galvanized metal sheets) are not easily blown off by

wind and rain

+ Construct houses that minimize damage even if a tidal surge strikes (for example,

concrete construction, pilot design).

Provide support for efforts to strengthen the construction of houses (providing instruction
manuals, etc.)

@ Encouraging
building of
evacuation facilities

Encourage the construction of cyclone shelters that still do not provide sufficient
capacity.

Promote the construction of small cyclone shelters.

Use public facilities other than cyclone shelters in emergencies.

® Ensuring and
strengthening
evacuation routes

Expand and improve the road network to ensure smooth evacuation to evacuation sites.

Pave, raise the height of, and strengthen (roadside trees, etc.) the roads.

® Constructing and
reinforcing dikes
and revetments

+ Strengthen existing sea walls in order that they can withstand tidal surges caused by

cyclones.

+ Strengthen dikes and revetments to prevent erosion from washing away North District

revetments.
Build tidal surge gates

Plant and maintain coastal forests.
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GIS Maps

(Based on the Results of field Investigation in Hatiya Island)
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Mouza Map(1991)
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Tide Embankment in Hatiya (1991)
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Distribution of Population (1991)

Maijchara
2454

Muldud Diara

5571

Char Bharat Sen
10612

Ve Ve
Y Sukchar

\
. 13014

\
\

Char Amanullah®

Nalchira
28161

Char Ishwar(Part2)
37126

Char Ishwar(Part1)

/ \\/""’/
-7

("~ CharLakshmidia

—) goos

Char Tamarudin
25239

J

[ Sunnerchar
Gullakhail I 6227

~ T " Suriyamakhi ~ T 77T Rehania
| _ 5261 |
_— e
Jorkhali
Sagaria
Sonadia
36554
Burichar
| !
Jahajmara ;02;; 9B |rb|lr !
Char Hare I Legend
I- -
L _ _ " Mouza Boundary
Nutan Sukchar
Purba Char Birbiri : Union Boundary
Tidal Barrier Forest
Mohammadpur - (Mangrove Planting)

N

. Char Macpharson
Muktaria

W E

S
1:180,000
0 25 5 10 km

Reference Documents GIS Map 5




Population Distribution (1991)
(for Protected Inland and High Risk Zone)

Maijchara

Muldud Diara

5571
Char Bharat Sen

Sukchar
\
\ 13014
\

Char, Amanullah “ Nalchira

28161

Char Ishwar(Part2)
37126

Char Ishwar(Part1)

T
~7

(" CharlLakshmidia

— 7494 \ 1500

Char Tamarudin

25239

J ’I
Sunnerchar

1
4727 (15

Gullakhail |

= —S‘uriyamukﬁf T I Rehania
. 5261 I
/T T T ———
Jorkhali | 5899
4363 1

B i Sagaria

Sonadia
33554

Burichar

Legend

: Unions Boundary

:_ _ _ _"Mouzas Boundary

Char Hare

Protected Inland
Nutan Sukchar

Purba Char Birbiri l("égci gis; dZec;ne

Tidal Barrier Forest
Moh d i
ohammadpur (Mangrove Planting)

N

Char Macpharson

Muktaria W e
N
1:180,000
. X Lo X X . X 0 2.5 5 10 km
¥ The population distribution in High Risk Zone was assumed based on the interview survey to DUS. | \ \ \ | \ \ \ |
(The population of Nutan Sukchar and Muktaria were taken from the Population Census.)
Reference Documents GIS Map 6




Char Hare

Nutan Sukchar

Literacy Rate (1991)

Muldud Diara

Char Bharat Sen

Char Amanullah

Char Ishwar(Part2) Char, Ishwar(Part1)

CharLakshmidia

Char Tamarudin

Jorkhali

Sagaria

Bara Dhail

Char Birbiri

Purba Char Birbiri

Legend (%)

| e7-124
| 124-115
| 175-214
B 21— 2638

Mohammadpur - 26.8 - 34.7
) Char Macpharson h
Muktaria %%
W E
N
1:180,000
0 2.5 10 km
L 1 1 1 1 1 1 1 J
Reference Documents GIS Map 7




Percentage of thatch-roofed houses(1991)
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Percentage of tin—roofed houses(1991)
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Percentage of houses of concrete (1991)
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Location of Cyclone Shelters(1991)
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Area Coverage Rate (1991)

=(Area within a radius of 1km from a shelter/Mouza Total Area) x 100%
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Area Coverage Rate (1991)

=(Area within a radius of 1km from a shelter in Protected Inland/Protected inland Total Area) x 100%
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Area Coverage Rate (1991)

=(Area within a radius of 1km from a shelter in High Risk Zone/High Risk Zone Total Area) x 100%
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Distribution of deaths

(Estimated based on the interview survey to DUS)
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Distribution of Deaths

(Estimated based on the interview survey to DUS)
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Distribution of deaths

(Estimated based on the interview survey to DUS)
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Death Rate

(Estimate based on the interview survey to DUS)
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Death Rate

(Estimated based on the interview survey to DUS)
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Death toll in areas within a radius of Tkm from shelters
(Estimation based on the following report

“Disaster and People’s Participation : Issues of Cyclone Shelter Construction
in Bangladesh” ,Japanese Red Cross Society,1995)
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Population ,Death toll and death rate
in areas within a radius of Tkm from shelters
(Estimated based on the interview survey to DUS)
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Location of Cyclone Shelters(2007)
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Area Coverage Rate (2007)

=(Area within a radius of 1km from a shelter/Mouza Total Area) x 100%
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Area Coverage Rate (2007)

=(Area within a radius of 1km from a shelter in Protected Inland/Protected inland Total Area) x 100%
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Area Coverage Rate (2007)

=(Area within a radius of 1km from a shelter in High Risk Zone/High Risk Zone Total Area) x 100%
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Source :

O Dr. AM. Choudhury, Cyclones in
Bangladesh, Dhaka, 1991.

Disaster Profile Sheets

“In a disaster-prone country like this, disaster
preparedness should be a 365-days-job"

“"Natural disasters, floods, cyclones, earthquakes
are not the only disasters. Poverty is also a dis-
aster.”

Mohammad Yunus, Grameen Bank
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Estimation of damages caused by storm surge

during the 1991 year Cyclone(max. tide level =6m)

Cyclone Shelter

El=1-3m(depth:3to5m)
El=4-5m(depth 1to2m)
El=6m(water Depth=0)
El=7-10m

El1=11-20m

Source:
* Choudhury D,et al , 1997, EVALUATION-Community Based Disaster Preparedness
Programme in Hatiya,Nijundwig & Monpura Islands in Bangladesh
* Choudhury.D, et al, 1995 ,BDRCS/JRCS Comprehensive review on JRCS Supported
Disaster Preparedness Activities in Bangladesh

(Digital Elevation Model) http://www2.jpl.nasa.gov/srtm/version2/SRTM3/Eurasia

Disaster Profile Sheets Reference Documents 28



Vulnerability fo Tropical Cyclones

221

BANGLADESH
INDIA
Dhaka™

MYAMNMAR

CHINA

fo e R

Aewil 23 2204) GMT
Eye Makes Landfall

FIGURE 1 Path of Tropical Cyclone 2B across coastal Bangladesh

measurements taken from ships at anchor
outside the port of Chittagong (Seven-
huysen, 1991). This depression of pressuxe,
in conjunction with the full moon of 28 and
29 April, was sufficient to raise the pre-
surge fides to the highest level of the normal
range. Consequently, as reported by the
national newspapers of Bangladesh, the
surge that struck after midnight on 29 April
and during the early morning of 30 April
.exceeded a height of six metres in the
offshore islands. Marks on buildings and
frees, measured by Haque indicated that the

e wts AR 2R

depth of water at the Chittagong airport
exceeded two metres.

The surge and its associated waves

" submerged more than 160 km of the

Bangladesh coastline, including areas of
Cox’s Bazar, Bashkhali, Chakoria, and the
densely inhabited islands of Sonadia,
Matarbari, Ujantia, Moheshkhali, Kutubdia,
Koriardia, and Sandwip. The hurricane-
force winds battered the region for about
eight hours during iis passage inland. After
moving into northern Myanmar (formerly
Burma) the storm became extratropical and

Disaster Profile Sheets
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ANNEX-4
Areas Affected by Cyclone 1991
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Basic or Absolute Poverty by District
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Elevation Map(GTOPO30)

Source:
(http:/ /www l.gsigojp/geowww globalmap—gsi/ gtopol0/ gtopod0.htmli
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Source: :SRTM2
(ftp:// eOsrp0lu.ecs.nasa.gov/ sritm/version2/3RTM3/Eurasia/
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Satellite Image(Google Map)

10 Mi
10 km T EBif% ©2006 Terratdetrics - §!

Google Map
(http://maps.google.cojp/maps}
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Satellite Image(1977)

. Global Land Cover Facility
Institute for Advanced Computer Studies
University of Maryland, College Park, USA
(http:// defapp.umiacs.umd.edu:8080/ esdi/ ftp?id=29177)
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Satellite Image(1977)

Global Land Covefiacility
http:/lglef.umiacs.umd.edu

Satellite Image(1989)
Hatiya,Nijhum Dwip,Manpura

H B : Global Land Cover Facility

Institute for Advanced Computer Studies

University of Maryland, College Park, USA

(http:// defapp.umiacs.umd.edu:8080/ esdi ftp?id=33501)

[Witge// ghelapp umace umd eds SIS0 e 58 IigTid=33501)
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Satellite Image(1989)

Taaslail~-Talew |

Satellite Image(1989)
Hatiya,Nijhum Dwip,Manpura
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.

Hi 8 : Global Land Cover Facility

4 Institute for Advanced Computer Studies

1 University of Maryland, College Park, USA

= - (http:// glefapp.umiacs.umd.edu:8080/ esdi/ftp?id=33501 )

o ic¥ 1
.- ]

- .
- Gloal Lae Covr Facilty
Institute for Advanced Compuler Sludies
Universay of Maryland, Cobsge Park. USA
Tt/ helapp umeacs umd e B0BD, esdi LT 30501)
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Satellite Image(1999)

Global Land Cover Facility
http:!!glcf‘.umiacs.un‘l’d@du%

e(1999)
Hatiya,Nijhum Dwip,Manpura

Satellite Imag

Hi 8 : Global Land Cover Facility

Institute for Advanced Computer Studies

University of Maryland, Gollege Park, USA

(http:// glefapp.umiacs.umd.edu:8080/ esdi/ftp?id=39455 )

of =
[Witge// ghelapn umiscs umd cds SIS0, o 58l fipTid=19458)
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Satellite Image(1999)

Global Land Cover Faciiity
http:/iglcf.umiacs.unfdieddig

gl

Satellite Image(1999)
Hatiya,Nijhum Dwip,Manpura
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=
84 : Global Land Cover Facility
Institute for Advanced Computer Studies
- University of Marvland, College Park, USA
f--‘ (http:// glefapp.umiacs.umd.edu:8080/esdi/fip7id=39455)

Disaster Profile Sheets Reference Documents 42



[ 21°

24°

|
a1°

EMBANKMENT

Internafional Boundary
---- District Boundasry
—— Road

=== Ernbankment

PR
B e o
Fa 3

24_9
Y
%
5
1
—  Rzorem
West Bangal t (INDA
{INDIA; % { !
i .
i 2

rp—
amamn

P
s
™

-~
.,

-
-

.
___-A-—"mn-N.‘..q{’.:“
-
-

Moupura
B A Y

\ e
MYANMAR
21°}
50 0 50 100 km )
[ 1 1 1 ] |l
E
i i i i o

-

8

8

Disaster Profile Sheets

Reference Documents 43



osl ozt o1 00z 1Bueimoyg
ate |- — — I dpwnin| soA uonennno Apped| sex ssA | ol 61 |- — — (@) dIMANNHPIN
ose  ooer [eev  |oozt I dpwnin| soA uonennno Apped| sox ssx | ol z61 o = (1)AIMANNHPIN
ose  |ezt  |os 955 eipfepieyg| sep | -eueld eeu vgsdoso [euosesg| ssp | SeA | seA | seA | ol 08 — — — VHDIVA HYHO
oel  lozz |sor oy uoisesgepy|  sop uoneanino Apped| ssp | sex | seA | seA | ol 08 — o — oA NOSYV4 OV
ooz looe 6% 00z Jeyoyng anbsojy ssA | ol 05 — — — HVHO HYNHS
ose  |ooe  |e8 oze eiewzeyer|  sop uoneanno Apped| sax ssA | ol 09 — — — VHVIN ZVHYP
0sz |- — — eloque [ sax uopeiueid eail[ ssp | seA | seA | seA | ol oL — o) - soA VOGO
ost  |ooz ez oay  |4ezeq easeimoyg puno.s Aeid| sex saA | ol 0€e — — — ¥VYZve VLSVEMOHD
o5l |- — — esueyo Jeyp puno.s Aeid| sex saA | ol or — — — VONIHO dVHO
Goe  locl  |ese  |ooL Ilepoloyg|  sax uoneAnno Apped N ssA | ol 09 o — — N Iva YLOHO
Goe |- — — Jeyo sauung|  sap uonejueidgpunoss Aeid| seA | SeA | SeA | SeA | ol 05 — — O | sea NVYVHO ¥3INNNS
ooy |a8 b1 6s eyesoy|  soA sdo.o [euopeas g Apped| seA saA | ol 09 — 1) — soA VITVHOM
orr ooz e oz1 eleog| sax sdo.o |euopeasg Apped| soA ssx | ol ab — — — vrvos
a8 08 8l 00z Jezeq esueg|  sax sdouo [euoseag| sax soA | o1 0z 0 — — N ¥vzve VIONVE
0zl |os € 9g uosoyowey|  saA sdoJo [euopeas g Apped| soA saA | ol ae — — — NVHVHO Wvd
ozz |- — — j00eyg Jeyg|  seA sdo.o [euopeasg Apped| seA saA | ol or — o — saA | N3S LvdvHE ¥VHO
Gze |- — — ppriewe [ sex uoneyued eoa | sen | sex seA | ol or — — — 10ANYOWOL
osl  |og iy |ost emoH Jezey|  sop sdouo [euoseag| sax | sep seA | ol 08 — — — VIMOH 3vZvy
ooe |- oze  |ezs elueyey Jouop Aq sdodo [euoseas| sax ssA | ol 08 — — — VINVHIY
o5l |i§ 9 001 eayoleoN|  saA sdouo [euoseag| sax ssA | ol Gl — — — VHIHOTYN
G8 05l |ie 009 eseyollep IsoM punoss Aeid| sex seA | ol 08 — - O | sea VHVYHOZIVIN
TUSTIUUTOTSP
15 10 Se000ud Ul seA | ol G6 — — — NIQaNZIv4 YvHO
B uoneAnino Apped| sex seA | ol vL — — — 3NVa SSOUO
punos Aeld| soA saA | ol 88 O | sea YVHO HVYNOS
SR —
w15 10 Se000ud Ul A | ol 08 — — — LVH 43LSYIN
N sdoto [euoseag| soA saA | ol L6 — — — NOHOW Adv3d
oA sdo.o [euopeas g Apped| SoA | SoA saA | ol oL — o — N V8 ¥vaia
ENN sdo.o [euopeas g Apped| SeA | SoA saA | ol 08 — — — PNODZVYIS
3 3 3 . ‘
anovaa|anovaa| "¥39 lanovaz 2 . o on |, won | O e | pe Bid
VN B3LTIHS | oy pue| usdo 4o asn) N [aoied| 24°4°3 |eorewea o] ssasn [smvepay | VOO | 190058 | oo o ouen
66l | 2661 1661 supymq | 2EH0ld !
(Z14) (11d) A181008 SS0IQ Pay oseuedep WOJ) PaUIEIGO JUBWINOOQ
[ | | [ [ [ | | [ [ | | [ [
19100G SSOJ 9) 9saueaqe; 19100G Juadsad 9, sape|sue 910NJ1SU0d)9andeAs JO Jaquinu pue sJal}|ays auoO|OAD JO 1sI
(A3s1003 O P33y dep’ A331005 O pay Ysape|sueg Aq p ) L q p |19y |94 J 1

Reference Documents 44

Disaster Profile Sheets



ANNEX- 2

UolBARING 105 pases] =
(oD ey} Ag pasijus 104 J0N) 10040s paiaisiBerun - =
(usunsIUS JUBUILIBADE)) (00D patalsiBa =
. jooyog Aleuilid A0 =

*B e <

¥ _uoneayno Apped s3)\, ON ON SaA ‘0ep gl | '08p g6l {2) JIMQWNHPIN

W uoneAnIno Apped SBA OoN ON SOA 08p oL | 0ep 261 @ S9A {L) JIMAWNHCIN

v ued sar] g sdoid [Buoseag Sap SOA EETY ST "08p 0L 08P 05 VHIMYH HYHO

W USHBARIND Apped S8, CETY S3A SaA 0ap QL 08P 05 M soA NOSHYS OVIN

anbsopy oN ON ON SOA DOp oL | 08p s dVHO HIOHS

¥ uonBAng Apped s3I\ oN ON SSA Dep Rl | "vep Q9 YUV ZYHvTr

v uoyeue|d sas) SO\ 884 SBA SaA 0op Ol 58P 0L B SsA YIHOaWO1

punoss Aejg sap” Op ON sak 08p 0L | "98p Qe HVZVE VISYHMOHD

punoib Aejg SaA ON oN SaA "08p 0L .| "28p O YONZHO JVHD

W uojieanno Appeg ON S3A ON SBA I8P OL 9P 09 ® S8A TVYQ Y1IOHD

¥ UOHEIUBI @ PUncId Aeig SeA SN EETY EETN 08p oL oap 05 & S8 HVYHD HMINNNS

v $doio jeuosess g Apped EETY ON ON SOA 8P gL 08P 09 B sep VidvHOM

¥ sdoio jeuosess g Apped sep aN oN S8 o8P QL 39D Gf vivodg

¥ sdoio [euosess SO ON ON SBA 08p 0L | "98p O¢ @ SO HVZvd V1ONVE

¥ sdoio [eudsess ¥ Appeg CETY oN ON STA 08P 01 D8P G NYHYHD NV

¥ sdoid jeuosess 2 Apped EET oN ON TN oap gl 08P 0% B S9A N3IS LYHVHE UYHD

¥ uoieiie|d ssi] ST S04 ON TN 0ap 01 U8R OF IAGNHOWOL.

¥ sdoio [euosesy EETY sak ON SBA 0ap QL . | 08P 0% YIMOH UvZvd

Joucp Ag sdoio |guosesg sa1 ON ON 3\ "09p 01 08P 08 VINVHIH

¥V SO0ID [BUOSESG STA ON ON SSA 28D 0} ap gl YHIHOTYN

puncib Aejy sak ON ON ON ‘08p 01 2P 08 & S8A VYHYHOZIVW

ustudopeasp ayis Jo sseooid UQ) oN ON OoN SaA '0ap 0L | "08p g8 NIAONZIVd HYHD

¥ _uoneayns Apped | seA ON oN SBA 0P OL | 98P ¥/ JAVA SSOHD

punoib Ae|g S8\ ON ON 834 0ap L 93P 88 & S8A HYHD HYNOS

juaidolaasp SIS )6 ssso0ud UG ON oN ON CEIN EE T ‘08p 08 I¥H HIAISVYI

¥ sdoio jeuosesg sap oN ON saj '08p QL | "oep 26 NOHOW AHV3d

'y sdoio [euosess  Apped EETY S8A ON S '0ap QL | 0ep 0s | SeA IHvg Hvaida

¥ _sdoio |eloseas g Appeg sa)p SaA ON S3A '08p gL | "99p 08 rNODZVHIS
Joysys Aq pueg] ‘fiid jooyos

puef uado Jo ssn | AsesinN | ainynonsis Burousy | uonesieusag patdnoog eoL Aterunig 1aj1oys auy o swey

ALTID0S §SOHO d3Y ISANYAYP 40 1HOddNS HLIM

ALTIOOS LNIOSIHO aIH HSAAVTONYS A9 AILONHLISNOD

VNVHL YHNdNOIW 8 VALLYH NI SHALTIHS INOTOAD 20 LS

45

Reference Documents 45

Disaster Profile Sheets



Cyclone Shelters

P

Disaster Profile Sheets

Reference Documents 46




"a|gesnun
J191j9ys | Sunjew
‘Popodo sem eAljeH

4O Y3ou BY¥'966 | Ul

9661 G661 v661 €661 €661 1661 |E-udy G861
[N S S E R B o] O
| eanduopy‘dmq wnyfiN‘eAlleH —e— i .
dimg wnyfiN‘eAlneH —e— .................... N
o ) Sl
4 o 0¢
X/ KL
e w w w ae .
o o - 0¢
8¢ 6 6¢ 6 6¢ 6
GE

A19100G JU80s9.)

pay ysope|Sueg pue A19190g SS04) pay 9sauede, AQ p93ONIISUOD SU9}BYS SUO|DAD

SJ493}|9yS 0 JaquinN

Reference Documents 47

Disaster Profile Sheets



(30n)eiqedy lpnesm

A19100g JU90s9.1)

$S040 pay Ysope|Suegm

(3r0D)Mueg plomOl

(ODN)SVYL™VOO

(ODN)Q33Hm

(3r0D)yoIrm

(05N)snam

Av4XoO

VMIHSOdd

L661

G661

0¢

oy

1 00}

wny

i

N ‘eAneH ul si93jayg sauo|oA)

S49}/9yg 40 Joquinpy

Reference Documents 48

Disaster Profile Sheets



(310D)eIgely Ipnes [

Ae100g

1U90s34) SS0UD pay Ysape|Sueg @

(3r09)xueg plopMO

(ODN)SV1NMVO O

(0ON)d3IHm

(3ro0)voIrm

(0ON)snam

Wvdxo O

VAIHSOdd

(ODN) UOISSI 99.4 Ysipoms @

Jo119y Jorsesiq ssMS

HSIaams O

1430 S3LMNIOV4E

L661 G661

014

08

1 00}

ocl

ovl

ednduely ‘wnylfiN ‘eAireH ul si9}aysg auo|oA)p SISUSUS 4O oqHIN

Reference Documents 49

Disaster Profile Sheets



BOX 2 NUMBER OF EVACUEE/DEATH
IN CYCLONE SHELTER COMMAND AREA (1 KM RADIUS)

1200 150

57 150

-ambolia - 250

Bangla bazar 80 85

~ Razar Howla 50 150

~ Sunner char i - 365

: 300

170 365

123 350

220 130

1,300 350

. : 375
SOUTH-WEST

Sukchar 300 200

: 300 350

200 150

: 150

N 150 85

Koralia . 85 400

Tamaruddin : 325

 Boali 200 170

~ Ramchoron 50 120

~ Char Bharot. - 220

* 1991 EVACUEE : number of people who evacuated in cyclone shelter on 29

April 1991
DEATH : number of people killed in the catchment area of cyclone

shelter on 29 April 1991

* 1992 EVACUEE : number of people who evacuated in cyclone shelter
responding to the peak warning on 21 November 1992

* 1994 Evacuee : number of people who evacuated in cyclone shelter
responding to the peak warning on 2 May 1994.
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