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PRELIMINARY PROJECT PROFORMA FOR AIDED PROJECT

1

[inal ppp

PROJECT TITLE Feasibility Study for Upgradation and Expansion of Data
Communication / Transmission Network for Flood
Forecasting & Warning Services.

(i) Sponsoring Ministry ©  Ministry of Water Resources.
(1) Executing Agency ! Bangladesh Water Development Board.

Whether included in the
Rolling program . Notincluded in the rolling programme.

Backeround, Main objectives and Brief Description of the Project:

Background:

Flood Forecasting and Warning Centre was established in 1972. Since then advance
forecast on flood was given through some real time Water Level & Rainfall monitoring
stations on different main rivers and cross boundary rivers of the country. During the
years 1981, 1986 and 1996, more real-time monitoring stations were added to the
network with the technical & financial assistance by UNDP, WMO, DANIDA etc. to
strengthen the flood forecasting and warning services. Till now there are about 67 Nos.
maLﬁmarmteLLeyel-QML}-andwRainfaﬂ(RF) gauging station at the different parte of the
country in operation. Under the ongoing Consolidation & Strengthening of Flood
Forecasting-& Warning-ServicesPraject, total no of real time monitoring station will be
about 100 Nos.

Art*—PLeSﬁﬂ.t, after collection of the water level and rainfall data from real time monitoring

stations the data are being transmitted to Flood Forecasting & Warning Center (FE&WC)

at Dhaka, through wireless network by voice communication. After receiving water level
(WL) and Rainfall (RF) data from the monitoring stations, the FE&WC then manually
input thase data to the flood forecasting models and prepare flood forecasting & warning
messages. As all these procedures of data collection, communication and input of data to
the mode] etc are done manually, which needs lots of time .In case of extreme event,
there is no scope for spending such a long time on all these operations as there is a great
demand on the flood information from Govt., Disaster Managers as well as people from
the flood prone areas. The existing wireless network for data collection needs up-
gradation to meet the increasing need of the data collection & flood information.

In order to shorten the time of data collection a pilot telemetry network was installed in
the vear 1996 under the Japanese Debt Relief Grant. This telemetry network includes(D
stations of which 6 are around Dhaka and 8 are at different locations away from Dhaka.

Data from stations around Dhaka directly comes to the FFWC through VHF and data
from the remote stations comes through dedicated T&T Microwave link. Data of these
stations can easily be available to the FF&WC on real time basis. Under given
circumstances, it is very difficult to obtain and maintain dedicated microwave link of the
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2

BTTB.As a result, often communication failure occurs and data can not be used reliably
on regular basis.

Telecommunication technology is changing very fast and becoming cheaper. With the
increased need of real time data at the boundary stations, a dependable system of
telecommunication network needs to be developed to ensure useful utilization of data
collected through telemetry. A modern and state of art technology, satellite based
telemetering stations may be installed at a much cheaper cost having more reliability in
data transmission. A schematic diagram of & probable & required system is attached
herewith in “Annexure-B”. In this regard other alternatives can also be studied.

[n addition, there is an increasing demand for carly warning on flood on regional basis as
flood comes to different region at different times of the year. In that case improved data
transmission to and from the region is very important. At present, data communication is
oriented mostly towards major river system which needs re-orientation and re-design.
Possible alternatives and re-arrangement are shown in the Annex ~ “C & D",

Objective:

The objectives of the Project is to study the feasibility, design and propose 2 suitahle_data
collection system for Up-gradation/expansion of the existing hydrometric data collection
network for flood forecasting. The proposed system will also cater the increasing need &
requirement of FFWC.

Description of the Project:

The Project will be a feasibility study by a team of expatriate and local experts. The team
of experts will review the existing data (WL & RF) collecting/transmitting networks
(both wireless and telemetry) of the BWDB. In addition, the project will also study to_

introduce a sustai sujtabl collection and the transmission network, as per
requirement for advanced flood forecasting and warning services of the country,

Relevance of objectives of the Project with the national development prospective
and goals and objective of Fifth Five Year plan:

After completion of Feasibility Study and a project may be initiated and implemented for
proper data transmission /communication system, through which it will be possible to
acquire accurate real time Water Level and Rainfall data on regular basis for Flood
Forecasting & Warning Services of the country.

Impact on Five-vear plan:

The specific sectoral objective for the water resources development during the current
FFYP are:

Rapid increases data management to sustain technological transformation.

Provision of supplementary irrigation facilities along with complementary FCD facilities
in consonance with other resources to bring improvernent in crop yields and production.
Provision of timely and dependable supply of irrigation water in order to achieve crop
production targets.
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Regulation and control of floods and drainage, river erosion and other physical damages
and human sufferings.

Promotion of efficient irrigation water resources in respect to time and through emphasis
on inter-basin water balance and optimum cropping pattern and without causing harmful
environmental effects for

Generation of productive employment opportunities for rural people in order to ensure
equitable distribution of development.

The ultimate goal of the project is to collect & transmit actual and accurate real time data
(Wl & Rf) for more advanced flood forecasting and warning services of the country.
Therefore, the project is very much complying with the FFYP (SL no. (()&{v)). In
addition, in the very near future through accurate data acquisition & supplying to the
hydrological database, it will backup different water resources development projects, for
economic design and planning.

Relevance with the other development programme of the concerned sector:

The proposed project has the relevance with the on going Consolidation & Strengthening
of Flood Forecasting and Warning Services Project. The activities of the proposed project
will strengthen the possibilities of the achieving the goal of the current one. The activities
of the proposed project will not be duplication rather complementary,

Expected Socio-economic benefits of the Project:

On completion of the final project, uncountable flood damages and human suffering can
be minimized through the aid of advanced flood forecasting & warning services. So the
project has immense positive effects on the Socio-economic benefit of the country.

Relevance with the concerned sectoral allocation:

The aims and objectives of the project are in relevance with sectoral objectives and the
allocation of the project will be accommodated with the sectoral allocation of the FFYP.

Likely sources of Foreign Assistance:

Proposed to be financed by JICA.

Terms of References (TOR) of the Project:

To study the feasibility of up-gradation and Expansion of data (WL & RF) acquisition
network for Flood Forecasting and Warning Services, the major components of the study
will be as follows:

(a)  To study and propose measures to modernize, upgrade and expand the existing
data (Water Level-“WL” and Rainfall “RF”) collection and transmission system
for flood forecasting and warning services as per requirements of Flood
Forecasting and Warning Center (FF&WC) of BWDB.
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As per Annexure-B, to consider the data acquisition network as region-wise and
onward transmission of all region-wise collected data (WL & RF) to the FF&WC,
Dhaka for the forecasting of flood at both regional and national level.

To-«tudy alternative options (Annexure- C.D etc.) for acquisition of data through
different satellite based Telemetering network.

Detailed economic and financial analysis of cost for the finally selected project.

To analyze the yearly operation and maintenance cost of the different options for
data collection and transmission.

To estimate the project cost of different options.

To propose the appropriate institutional/organizational setup for effective
operation and maintenance ol the project.

To propose human resources development plan for effective training and
professional development of operation and maintenance (O &M) staff of BWDB.

To develop a software for direct input of the data coliected by the Telemetry
network to the flood forecasting model of FFWC,

{1. Summary of Cost Estimate for the Project

Sl. | Description No. Man Total Cost Remarks

No.

Month

Lakh Taka | Lakh-¥.

A, Cost of Donor Part (JICA)

1. | Expatriate Consultants 5 24 201.60 403.20

2. | Local Consultants 2 12 10.80 21.60

3. Study tour and short Overseas 4 5.5 20.625 41.250
Training

4. | Expenditure of office LS 6 26.52 53.04

management (office staff, office
equipment, TA, DA etc.)

5. Transport Vehicles

a) Procurement 3 nos, LS 45.00 90.00
b) O&M 4 nos. LS 6.00 12.00
Total : 310,545 621,090
Contingency 10% 31054 /62.109
Sub-Total of A : (341.599)  683\149

lnal ppp
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B. Cost of GOB Part

I | Personnel Cost of Processi‘ng and | 8 42 4,23 8.46
.. | Ilood Forecasting (P&FF) Circle |

2. CD VAT LS - 70.00 140.00
!Sub-Total of B : 74.23 148.46
i
I

Grand total {Total cost of the project) 415.829 831.659
(A+B)

Total project cost in million 41.583 83.166
* Conversion Factor US -$=Tk-59.00=118.00 Japanese (Yen)
Contribution of JICA and GOB

Sl Description Million Taka | Million Yen ¥ Remarks
No.

1. JICA Assistance 34.16 68.32

2, GOB Contribution 7.423 14.846

Total : 41.583 83.166

% JICA-82.15, GOB-17. 85
Note: Break-ups are shown in the appendix -1 - 7, excluding 10% contingency and

CD vat.
final ppp




Appendis-1
Estimated cost and nature of Foreign Assistance:
{(a) Expatriate professional staff (Foreign):
i Sl. Descrioti Man Monthly Rate Total
| No. escription Month | Lakh Taka | Lakh ¥ | Lakh Taka | Lakh ¥
I Team Leader — 1 x & month 6 9.00 18.00 54.00 108.00
2. Telemetry System Engineer 6 8.20 16.40 49.20 98.40
- 1 x 6 month
3. Telecommunication Engineer 6 8.20 16.40 49.20 98.40
- 1 x 6 month
4 Civil/Mechanical Engineer 3 8.20 16.40 24.60 49.20
- 1 x 3 month
5. Hydrology Expert-1x3 month 3 8.20 16.40 24.60 49.20
Total = 24 201.60 403.20
final ppp




Appendix-2
(b) Local Experts (JICA Financed) :
Sl | Man Monthly rate Total
No. Description Month in  Lakh [in  Lakh|in Lakh{in Lakh
Taka ¥ Teaka ¥
' 1.1 Senior Hydrology Expert-1nos. 6 1.00 6.00 6.00 12.00
2. Telemetry Expert-1nos. 6 0.80 1.60 4.80 9.60
Total (expert-2nos) = 12 10.80 21.60
Note: 1. Monthly rates included social charges, overhead and firms profit.
2. Particulars and job description of the experts in  Annexure-A
final ppp




Study tour and short training program (IForeign) :

Appendix3

Participant Cost
St Description Nos. MM | Lakh in Lakh Remarks
No. | Taka e
1. Study tour on continuous 1% 5.625 11.25 | Project officials of
professional Development the BWDB,
Program
2. Training on Operational 4 15.00 30.00
management of telemetry
network.
Total S5lA 20.625 41.250
final ppp




Appendix-4
Detailed Cost estimate of Project Office Management
E Monthly | Total Tota) Cost
No. Description Rate. Month/ In lakh | In  lakh
M-month. | Taka Yen
- Tk/-
A (1) Staff:
L Office Manager— 1 No. 25,000.00 6 1.50 3.00
11 Accounts Assistant — 1 No. 15,000.00 6 0.90 1.80
1L Secretary - 1 No. 15,000.00 6 0.90 1.80
1V, Driver - 2 Nos. 16,000.00 12 1.92 3.84
V. MLSS - 2 Nos. 10,000.00 12 1.20 2.40
Sub Total of A(l) = 6.42 12.84
A (2) Office of the Project:
1. Renovation of BWDB Office for | 1§ - 5.00 10.00
Project usc (Office renovation. Air
cooler, Furniture clc,
Sub Total of A (2) 5.00 10.00
A (3) Office Equipment & stationery
1. PABX system, Telephone,
Fax, Photocopier m/c etc. LS 6 4.00 8.00
11 Procurement of Computers
Pentium-111, Hp brand with S nos. - 4.50 9.00
Printer and accessories.
(L Office Stationery
LS 6 0.60 1.20
Sub Total of A (3) 9.10 18.20
A (4) TA & DA for project work.
T TA & DA for project | LS 6 6.00 12.00
Personnel, for extensive field
trips to collect different data
and information related to the
project.
Sub-Total of A(4) 6.00 12.00
Total QF A (A (D+A (2)+A 3)HA (4)) = 26.52 53.04

linal ppp
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Appendix-5
B. Transport Vehicles:

1. | Procurement. | nos. LS 9.00 18.00

I. Sedan car-1300cc

1I. Field vehicle (4-,long wheel

base type) 2800c¢c. 2 nos. LS 36.00 72.00
2. | O&M of Vehicles 4 nos. 6 6.00] 1200
) Total of B 51.00 102.00

finad ppp
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Appendix-6
Cost of Counterpart GOB Personnel: { GOB Finance)
T No. of | Month | Total Monthly Remarks
Sl Description person MM Rate Total
No. Taka.
Lakh in Japan
. Cr e e e — e e o e SO S, Takﬂ Y
I | Superintending ! Part 31 2500000 0.75 1.50
Engineer, Time
Processing & Flood”
Forecasting Circle
(National Project
Director)
2. | Executive Engineer 1 Part 31 16,000.00 0.48 0.96
C&1 Division Time
3. | Sub-Divisional 1 Full 6 12,000.00 0.72 1.44
Engineer, C&I Sub- Time
Division-2.
4, | Sub-Asst. Engineer 2 Full 12 9,000.00 1.08 .2.16
C&J Sub-Divn-2 Time
5. | Driver *] Full 12 6,000.00 0.72 1.44 | * C&l
Time Sub. div-
2 Part 2, driver,
time full time
6. | MLSS 2 Full 12 4,000/- 0.48 0.96
Time
Total : 8 42 4.23 8.46
final ppp




Particulars of the Project Professionals:

Annexure-A

A, Expatriate

SL | Description of

No. | Expert Required Qualification Tasks
personnel.

i, | Team Leader |a) Should be a Graduation in Electrical & }a) Shall be in over all charge of
Electronics/Telecommunication engineering management of the project.
with at least 20 Years of experience in VHFEF, | b} To Guide the team of
Microwave and Satellite based (V-SAT, experts towards achieving
INMARSAT etc) data communication the project goal.
network. Higher degree in the related field | ¢) Making liaisop with the
will be an added Qualification for the Post. BWDBRB offices and

Counterpart staff /
b) Must have previous experience of working, professionals to formulate
as” a Team Leader in a similar data the right data (WL & RF)
Communication/Transmission network study Communication/Transmissi
project. on network for advanced
Flood Forecasting &
c) Should have sound knowledge on IT and Warning Services, as per
Internet. requirement of Processing &
Flood Forecasting Circle of

BWDB.
d) Te comply with the Terms
of Reference (TOR) of the

Project.

2. | Telemetry a) Should be a Graduate in related field with at | a) To assist the Team
System least 10 years of practical experience in the Leader/Group to study, the
Engineer/ Water Level (WL) & Rainfail (RF) telemetry existing Telemetry network
Expert data acquisition system. & system function of FFWC

b) Must have previous experience on planning
and designing of VHF, Microwave &
satellite based Telemetry System.

of BWDB and to plan the
suitable data communication
system, as per requirements
of Processing & Flood

Forecasting  Circle  of
BWDB.

b) Planning & Designing of the
proposed data
Communication /
Transmission network of
satellite based Telemetry
systeni.

c) Any  other  related

assignment -assigned by the
Team Leader.

final ppp




SIo | Expert Required Qualification Tasks
No. | Personnel
3. | Telecommuni | &) Shouid be a Graduate in Teleconmimunication | a)To  assist  the  Team
cation Engineering with at least 10 Years of | Leader/Group to study the
Engineer/ experience in the field of VHF, Microwave existing data
Expert and must be on the minimum satellite based comumunication system of
data Communication/Transmission network Telemetry network  and
FFWC & to plan and
design the appropriate
data cotmsmunication
network for FFWC project
for Flood Forecasting &
Warning Center.
b)To  plan  the  data
communication system
with respect to the new
Telemetry gauging points.
4. | Civil/Mechani | a) Must be a Graduate in Civil/ Mechanical | a) To assist the Team Leader
cal Engineer Engineering with at Jeast 10 Years of| with there related services
practical experience on planning, designing to the project.
and fabrication of Sensor, metallic gauge | b} To design and fabrication
structure, shade, Antenna etc. of auto-Telemetry gauge,
b) Must have previous experience on working gauge structure  Shades
in a similar Telemetry project. etc.
5. | Hydrology a) Must be a Graduate/masters in Civil /water | a)To assist the Team Leader/ |
Expert resources Engineering with at least 15 Years study group to locate the
of experience in  Hydrological data future telemetry gauge
collection, especially in WL & RF data stations as per requirement
collection for flood forecasting & warning of flood models of FFWC.
application. b) Study the present real time
b) Must have working experience with flood data collection system and
forecasting models (MIKE-11 etc.), real time hydrological network of
data collection system for Flood Forecasting the country.
& Warning purposes. c) Study and formulate the
¢) Must have experience in the similar projects gauging points necessary
in flood prone countries is preferable. for data collection and
application in to different
models of FF&WC, used
for Flood Forecasting and
Warning Purpose.
d) To select the expanded
(new) Telemetry gauging
stations for reel time data
(WL & RF) collection,
inal ppp




experience, out of which at least 5 Years in
operation and maintenance of Telemetry

network.
b) Experience of data collection for Flood

Forecasting & Warning application.

B. Local Experts (JICA Financed):

SL. | Expert

No. | Personnel Required Qualification Tasks
Description

1. | Senior a) Must be graduate Masters in Civil /water | 2)To assist the Expatriate
Hydrology resources Engineering and having at least 20 Team Leader in the
Expert Years of experience in hydrological network management of project,

of Bangladesh. keeping informed of all

b) Capable to locate telemetry gauge stations to relevant matters and act on
collect water level data considering Flood his behalf during absence
Forecasting & Warning perspective. from Bangladesh.

c) Should have working experience in similar | b)To comply with the TOR
project and knowledge in data, processing, of the Project.
management and acquisition, will be | c)Any other activities as
preferable. deemed  necessary in

d) He should have sufficient knowledge on pursuant of
MIKE-11 or in other hydrological modeling implementation of the
system in their updating and maintenance. project.

2. | Telemetry a) Must be Graduate in Electrical/Mechanical | a)To assist the expatriate
Expert Engineering with at least 10 Years Telemetry Expert to study

the existing Telemetry
network and for it's up
~ gradation and expansion.

b)To assist in designing
telemetry gauge sensor,
structure, Antenna etc

c)Any other activities as
deemed  necessary in
pursuant of
implementation of  the
project.

final ppp
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2. S/W

Scope of Work
for
Feasibility Study for Improvement of Flood Forecasting and Warning Services
in
The People's Republic of Bangiadesh
agreed upon between
Government of the People’s Republic of Bangladesh

and

The Japan International Cooperation Agency

Dhaka, July 11, 2002

'
v

i ' ) ."’/ (,/
. "‘:’ﬁ'\ /"5;\‘\\”' - J/ ! - —
3 Y (“ o~

Ms. Nasrin Akhter " Mr. Senichi Kimura
Deputy Secretary, Leader of the Preparatory Study Team,
Economic Relations Division, Japan International Cooperation Agency

Ministry of Finance
Government of the People’s Republic of

Bangladesh
=T > . T \
Mr. M.M. Abdul Mannan M. A. N. H. Akhtar Hossain
Deputy Secretary, Superintending Engineer / Director,
Ministry of Water Resources Processing and Flood Forecasting Circle,
Government of the People’s Republic of Bangladesh Water Development Board
Bangladesh



J. INTRODUCTION

In response to the official request of the Government of the People’s Republic of Bangladesh (hereinafter

referred to as “the Government of Bangladesh™), Government of Japan has decided to conduct the feasibility
study for improvement of flood forecasting and warning services in the People's Republic of Bangladesh

(hereinafter referred to as “the study”) with the relevant laws and regulations in force in Japan.

Accordingly the Japan International Cooperation Agency (hereinafter referred to as "JICA"), the official
agency responsible for the implementation of the technical cooperation programs of the Government of
Japan, will undertake the Study in close cooperation with the authorities concerned of the Government of

Bangladesh.

The present document sets forth the Scope of Work for the Study.

II. OBJECTIVES OF THE STUDY

The objectives of the Study are:

(1) to conduct a feasibility study for improvement of flood forecasting and warning services, focusing
on data communication and effective use of flood warning information, in the People's Republic of

Bangladesh

(2) to transfer technology to counterpart personnel in the course of the Study.

III. STUDY AREA

The Smudy will cover whole of the People’s Republic of Bangladesh as attached in Annex 1.

IV. SCOPE OF THE STUDY
Phase I: Basic Study
1. Collection, review and analysis of related data and information
(1) Natural conditions (topography, meteorology, hydrology, etc.)
(2) Socio-economy
(3) Rivers, floods and flood damages
(4) Land use and Water use

(5) Activity of Flood Forecasting and Waming Center

(6) Existing data communication network system
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(7) Existing flood forecasting and warning system

(8) Existing river / flood contrel structures (dams, dikes, menitoring system, etc.)

(9) Existing data communication facilities

(10) Existing weather forecasting system

(11) Current situation of using flood warning information for damage mitigation

(12) Activities of NGOs and other donors.

(13) Laws, regulations, policy and institutions related to the flood forecasting and waming
(14) Laws, regulations, policy and institutions related to the telecommunications

(15) Financial status of operation and maintenance for existing flood forecasting and warning system
(16) Existing plans and studies on flood control

(17) Regional development plans and policies

(18) Others

2. Site reconnaissance

3. Analysis
3.1 Flood forecasting and warning services

(1) Rainfall gauging facilities
(2) Stream gauging facilities (for water level and discharge)
(3) Data recording system
{4) Data transmission and receiving system
(5) Data input system
(6) Flood forecasting analysis model
(7) Criteria of flood warning
(8) Communication system of flood warning

(9) Evacuation system after flood warning

3.2 Flood damage(inundated area and damage cost)

4. Identification of Existing Problems

5. Study of Alternative Options

6./ Selection of the Suitable Option(s)

<




Phase II: Feasibility study on selected option(s)

1. Supplemental data collection and field survey

2. Preliminary design of facility(s) (feasibility study level)

3. Implementation plan / schedule

4. Cost estimation

5. Evaluation

(1) Sacial impact evaluation

(2) Economic and financial evaluation

(3) Technical evaluation

V. SCHEDULE OF THE STUDY

The tentative schedule of the Study is shown in Annex 2.

VI. REPORTS

JICA shall prepare and submit the following reports in English to the Government of Bangladesh.
1. Inception Report:
Twenty (20) copies will be submitted at the commencement of the first period of study in Bangladesh.

This report will contain the schedule and methodology of the Study.

2. Progress Report

Twenty (20) copies will be submitted at the end of the first period of study in Bangladesh.

3. Interim Report:

Twenty (20) copies will be submitted at the beginning of the second period of study in Bangladesh.

4. Draft Final Report:

Twenty (20) copies will be submitted at the end of the second period of study in Bangladesh. (\
' s
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The Government of Bangladesh shall submit its comments within one (1) month after the receipt of the

Draft Final Report.

n

Final Report:
Twenty (20) copies will be submitted within one (1) month after the receipt of the comments on the

Draft Final Report.

VII. UNDERTAKINGS OF THE GOVERNMENT OF BANGLADESH

1. To facilitate the smooth conduct of the Study, the Government of Bangladesh shall take necessary

measures:

(1) To permit the members of the Team to enter, leave and sojourn in Bangladesh for the duration of
their assignments therein and exempt them from foreign registration requirements and consular

fees;

{(2) To exempt the members of the Japanese study team (hereinafter referred to as “the Team") from
taxes, duties, and any other charges on equipment, machinery and other materials brought into

Bangladesh for the implementation of the Study;

(3) To exempt the members of the Team from income tax and charges of any kind imposed on or in
connection with any emoluments or allowances paid to the members of the Team for their services

in connection with the implementation of the Study; and

(4) To provide necessary facilities to the Team for remittance as well as utilization of the funds

introduced into Bangladesh from Japan in connection with the implementation of the Study.

2. The Government of Bangladesh shall bear claims, if any arises, against the members of the Team resulting
from, occurring in the course of, or otherwise connected with, the discharge of their duties in the
implementation of the Study, except when such claims arise from gross negligence or willful misconduct on

the part of the Team.

3. Bangladesh Water Development Board (hereinafter referred to as "BWDB"), shall act as counterpait
agency fo the Team and also as coordinating body in relation with other governmental and non-

governmental organizations concerned for the smooth implementation of the Study.

T
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4. Ministry of Water Resources will constitute a Steering Commiittee for the project with representatives

from concerned Ministry / Government Department / Agency / Organization and JICA.

5. BWDB shall, at its own expense, provide the Team with the following, in cooperation with other

organizations concerned:

(1) Security-related information on as well as measures to ensure the safety of the Team;
(2} Information on as well as support in obtaining medical service;

(3) Available data and information related to the Study;

(4) Counterpart personnel;

(5) Suitable office space with necessary office equipment (telephone etc.) and furniture;
(6) Credentials or identification cards; and

(7) Appropriate numbers of vehicles with drivers.

VIiI. CONSULTATION

JICA and BWDB shall consult with each other in respect of any matter that may arise from or in connection

with the Study.
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Annex II

Tentative Schedule

Month 11213141516 718191011121 13}114]|15}116]|171 18
Work
Report |IC/R P/R IT/R DF/R {FR
Seminar / Sem Sem
Workshop W/S W/S
IC/R: Inception Report, P/R: Progress Report, IT/R: Interim Report,
DF/R: Draft Final Report, F/R: Final Report
Sem: Seminar, W/S: Workshop
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3. M/M

Minutes of Meetings

oRn

Scope of Work

for

Feasibility Study for Improvement of Flood Forecasting and Warning Ser

in

The People's Republic of Bangladesh

agreed upon between

Government of the People’s Republic of Bangladesh

and

The Japan International Cooperation Agency

i /J /
T
NEAS N =

Dhaka, July 11, 2002

LY

Ms. Nasrin Akhter
Deputy Secretary,
Economic Relations Division,
Ministry of Finance
Government of the People’s Republic of

I Mr. Sémchl K1mu1'a
Leader of the Preparatory Study Team,
Japan International Cooperation Agency

Bangladesh
Mr. M.M. Abdul Mannan Mr. A. N. H. AkhtahHossain
Deputy Secretary, Superintending Engineer / Director,

Ministry of Water Resources
Government of the People’s Republic of
Bangladesh

Processing and Flood Forecasting Circle,
Bangladesh Water Development Board



In response to the official request of the Government of the People's Republic of Bangladesh
(hereinafter referred to as “the Government of Bangladesh™), Government of Japan has decided
to conduct a Feastbility Study for Improvement of Flood Forecasting and Warning Services in
the People's Republic of Bangladesh (hereinafter referred to as “the Study”) with the relevant

laws and regulations in force in Japan.

The Preparatory Team (hereinafter referred to as “the Team™) headed by Mr. Senichi Kimura,
was dispatched by JICA to the People's Republic of Bangladesh from July 5 to July 11, 2002,
where field survey was carried out and a series of meetings were held in connection to Draft
Scope of Work with Economic Relations Division, Ministry of Finance (hereinafter ERD),
Ministry of Water Resources (hereinafter MoWR), Bangladesh Water Development Board,
(hereinafter BWDB), and other authorities concerned (hereinafter referred to as “the Bangladesh
Side™).

The list of attendants is shown in the Annex-1.

This document sets forth the main issues discussed and / or agreed upon in the course of the

preparation of S/W, and shall supplement S/W.

Title of the Study
Both sides agreed that the title of the Study is amended “Feasibility Study for Improvement of

Flood Forecasting and Warning Services in the People’s Republic of Bangladesh”.

Steering commuittee
Both sides agreed on the necessity of establishing steering committee for this Study, and MoWR
would organize and chair the steering committee to coordinate the Bangladesh institutions for
smooth implementation of the study.
The member of the steering committee will be as follows:
@ Ministry of Water Resources (Secretary of MoWR as Chairman)
& Bangladesh Water Development Board (Director General & Adl. DG, Plng), MoWR
- Hydrology (Chief Engineer) Bangladesh Water Development Board, MoWR
- Project Director (SE, Processing and Flood Forecasting Circle, Hydrology), MoWR
® Water Resources Planning Organization, MoWR
@ Economic Relations Division, Ministry of Finance

® Planning Commission, Ministry of Planning

my
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®Bangladesh Meteorological Department, Ministry of Defense

@ Space Research & Remote Sensing Organization, Ministry of Defense

@ Bangladesh Telegraph and Telephone Board, Ministry of Post and Telecommunication

® Bangladesh Telecommunication Regulatory Commission

®Local Government Engineering Department, Ministry of Local Government, Rural
Development and Cooperative

® Institute of Water and Flood Management, Bangladesh University of Engineering and
Technology

@ Japan International Cooperation Agency

® JICA Study Team (Team leader)

® Danish International Development Assistance Agency

Target year
The target year for the project evaluation is from five (5) to ten (10) vears that will be fixed in
the Study.

Schedule of the Study
The study would be commenced from November 2002 for from thirteen (13) to eighteen (18)

months.

Nymber of the Study members

The Bangladesh side requested to provide information on number of consultants for the Study
with each field and duration for the purpose of processing TAPP.

The team agreed to inform to the Bangladesh side the approximate figures after returning to

Japan.

Implementation of Seminar / Workshop on Development of Bangladesh Flood Forecasting and
Warning Services '

BWDB requested that a seminar / workshop for the technology transfer would be held when
Interim Report and Draft Final Report are submitted. The Team recognized the necessity and

promised convey this request to JICA Headquarters.

Counterpart training in Japan

Bangladesh side requested that Bangladesh counterpart personnel take advantage of training in

[ K- 2 _ - C y
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Japan related to the Study to promote an effective technology transfer. Japanese side promised

to convey this request to JICA Headquarters in Tokyo.

Undertakings by Bangladesh side

1} Office space and equipment
BWDB shall provide office spaces with at least two telephone lines in Dhaka for the Japanese
Study Team.
Bangladesh side requested JICA to provide air conditioner and office equipment such as
computers and photocopy machine for the Study. The team promised to convey this request
to JICA Headquarters in Tokyo.

2) Vehicles
Bangladesh side requested JICA to provide necessary vehicles for the Study. The team
promised to convey that request to JICA Headquarters in Tokyo.

o
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Annex-1 List of Attendance

(Bangladesh side)

<Ministry of Water Resources™
Mr. Faisal Ahmed Choudhury
Mr. Ehsan Shamim
Mr. Kamal Uddin Ahamad
Mr. Sultan Ahmed

<Bangladesh Water Development Board>
Mr. Mukhlesuzzaman
Mr. Md. Abdul Khaleque
Mr. A, K. M. Shamsul Islam
Mr. Md. Anwar Hossain Bhuiyan
Mr. AN H Akhtar Hossain
Mr. Md. Jahangir
Mr. Md. Salim Bhuyan
Mr. M. A K. Azad
Dr. Guna Paudyal

<Economic Relations Division™>
Ms. Nasrin Akhter
Ms. Musrat Meh Jabin

<Bangladesh Meteorology Department>
Mr. Md. Ashraf Ali Hawladar
Mr. Samarendra Karmakar

Secretary

Joint Secretary
Joint Chief
Assist Secretary

Director General

Addl. Director General

Chief Engineer

Chief Planning

Superinterding Engineer PFFC
Executive Engineer

Executive Engineer
Sub-divisional Engineer C&I Div.
T.L, CSFFWSP

Deputy Secretary
Assistant Chief

Deputy Director
Deputy Director

<Space Research & Remote Sensing Organization>

Mr. Dr. Anwar Ali

<Ministry of Disaster Management and Relief>

Mr. Shamsuddin Ahmed

<Disaster Management Bureau>
Mr. J. N. Biswas

(Japanese Side)
<Embassy of Japan>
Mr. Takaharu Kakinuma

<Preparatery Study Team>
Mr. Senichi Kimura (Leader)

Chairman

Deputy Chief

Deputy Director

Second Secretary

Mr. Yoshio Suwa (Countermeasure for Flood)

Mr. Hideaki Matsumoto (Study Planning)
Mr. Hiroshi Okada (Flood Forecast and Warning System)
Mr. Tsunemori Yamaguchi (Telecommunication Facilities)

<JICA Bangladesh Representative Office>
Mr. Takuya Otsuka
Mr. Zulfider Al

Deputy Resident Representative
Deputy Director
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Mr. Zulfider Ali, Deputy Director

Ministry of Water Resources (MOWR)
Mr. Faisal Ahmed Choudhury, Secretary
Mr. Sultan Ahmed, Assistant Secretary
Mr. Ehasan Shamim, Joint Secretary
Mr. Kamal Uddin Ahamad, Joint Chief
Mr.. M. M. Abdul Mannan, Deputy Director
Mr. Kr. H. Morad Hossain, Sr. Assistant Chief

Bangladesh Water Development Board (BWDB), MOWR
Mr. Mukhlesuzzaman, Director General
Mr. Md. Abdul Khaleque, Addl. Director General

Mr. Md. Anwar Hossain Bhuiyan, Chief Planning

Processing & Flood Forecasting Circle (PFFC), Hydrology of BWDB, MOWR
Mr. A. K. M. Shamsul Islam, Chief Engineer of Hydrology
Mr. A. N. H. Akhtar Hossain, Superintending Engineer, Director of PFFC
Mr. Md. Jahangir, Executive Engineer, C&I Division
Mr. Md. Salim Bhuyan, Executive Engineer, FFWC Division
Mr. M. A. K. Azad, Sub-Divisional Engineer, C&I Division
Mr. Guna N. Paudyal, Team Leader, CSFFWSP-DANIDA Project

Mr. Flemming Jakobson, Water and Environment Specialist, CSFFWSP (DHI Consultants)
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River Morphology & Research (RMR), BWDB, MOWR

Mr. M. Imamul Haque, Superintending Engineer/Director

Water Resources Planning QOrganization (WARPO), MOWR
Mr. H. S. Mozaddad Faruque, Director

Ministry of Disaster Management and Relief (MODMR)
Mr. Shamsudlin Ahmed, Deputy Chief

Space Research & Remote Sensing Organization

Dr. Anwar Ali, Chairman

Bangladesh Meteorological Department (BMD)
Mr. Md. Akram Hossain, Director
Mr. Md. Ashraf Ali Howladar, Deputy Director
Mr. Samarendra Karmakar, Deputy Director

Mr. Sujit K. Debsarma, System Engineer

Disaster Management Bureau (DMB)
Mr. J. N. Biswas, Deputy Director

Mr. Colam Mowla, Director (Planning)

Economic Relation Division (ERD), Ministry of Finance
Ms. Nasrin Akhter, Deputy Secretary

Ms. Musrat Meh Jabin, Assistant Chief

Planning Commission (PC)

Mr. Md. Shamsul Karim Bhuiyo, Sr. Assistant Chief

Ministry of Posts and Telecommunications (MPT)

Mr. M. A. Mobarak, Joint Secretary

Bangladesh Telecommunications Regulatory Commission (BTRC)

Mr. Syed Marghub Murshed, Chairman
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Bangladesh Telegraph and Telephone Board (BTTR)
Mr. Md. Nurul Islam, General Manager, Transmission Region
Mr. Md. Mokhesuv Rahnea, Director, Transmission Region
Mr. S. O. M. Kalim Ullal, Director, Transmission Region
Mr. Md. Sayeed Hossain, Divisional Engineer, Edw Division
Mr. Asadul Islam, Director, Wireless

Mr. Md. Jahauern, Executive Engineer

Bangladesh University of Engineering and Technology (BUET)
Dr. Sujit Kr. Bala, Institute of Water and Flood Management

Mr. M. Mmozazmmed Hoque, Professor, Institute of Water and Flood Management

Grameen Phone

Mr. Syed Yamin Bakht, Additional General Manager, Information Department
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Questionnaires and Answers (for Information and Data Collection)

" Feasibility Study for Improvement of Flood Forcasting and Warning Service in Bangladesh

:Specific information/data requested for JICA Preparatory Study Team

Availsbility
No. Required Data/Informaticn (Yes/No/ Source(s)/Title for Data Collection Remarks
Not sure)
A. Organization and Administration
Al |Organization chart and the relsted information/data, such as fiunction, number of staff, key perzonnel
concerned, budget, etc., of the following agencies related to the Study:
* Ministry of Water Resources(MWR) Yes Secretary of MOWR

Yes SE.PFFC, BWDB Obtained by JICA Preparatory Study Team
Yes ditto Obtained by JICA Preparatory Study Team
N 5 - Yes Director BMD Obtained by JICA Preparatory Study Team
% Bangladesh Telegraph & Telephone Board (BTTB) Yes GM (Transmission) BTTB
% Bangladesh Rural Telecom Authority (BRTA) Yes BRTA
* Economic Relations Department (ERD) Yes ERD
* Ministry of Disaster Management and Relief (MODMR) Yes DG of MODMR
# Bangladesh University of Engineering and Technology (BUET) Yes BUET
* Planning Commission (PC) Yes PC
# Other agencies/department related to the Study (tobe listed additionally, if eny) Yes BTRC, SPARRSQ, C&I of BWDB, BDM, etc.
A2 | Adwinistration Divisions of Busgladesh -~ Yes  |SE/ PFFC of BWDB Available in book shops
(Division, Zila, Thana, etc.)
B. Maps and Aerial-Photographs
Bl [Maps in and around the study areas
Categories of maps:
* Administration map » Yes SE/ PFFC of BWDB Obtained by JICA Preparatory Study Team
* Transportation mmﬁ&m‘may} nap Yes SE/ PFFC of BWDB Obtained by JICA Preparatory Study Team
* Tﬁg%ﬁp_‘@ AP L Yes Director of GSB and SE/ PFFC of BWDB Topo. Map:
* Geology/ Geomophology map Yes GSB(Geological survey of Bangladesh) and SE/PFFC of BWDB |1/40,000: 1950’s
* Hydro-geological map Yes SE/ PFFC of BWDB 1/15,840: 1960’s
# Soil map Yes Soil Research Institute (STI) 1/10,000: 1997 (Only south)
* Land use map Yes Soil Research Institute (STI)
* Vegetation map Yes DAE(Department of Agriculture Extention) of MOA
# Development plan {map) Not sure
* Forest map Yes Secretary of MOFE(Ministry of Forest and Environment}
* National Parks and Reserves map Not sure |DOE
# Rivers/Water body mags Yes SE/ PFFC of BWDB, SWMC
#* Mgmrﬁpm& Hydrlogiesl map Yes Director of BMD, SE/ PFFC of BWDB, SWMC

* Others (to be listed additionally, if any)

"9
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Required information for data collection of maps:
* Index map

* Area covered

* Scale

* Agency in charge of preparation

B2

Aerial-Photographs covering the study area
Required information for Aerial Photographs:
* Index map

* Area covered

* Scale

* Year

* Agency in charge of management

* Permission of use by the study team

Yes

SPARRSO

B3

Satellite Images (Landsat, Spot, Iconos, etc.) covering the Study Area
(owned by related agencies in charge, at present)

SPARRSO

C. Policy and Socio~Economy

Cl

Development Plans and Policy related to the Study

* National development plan

ERD

5th Plan: 1997-2002 (June), 6th Plan; 2002-2007

* Implementation/Development plan by related agencies/organizations

ERD, BWDE, etc.

Summary of 6th plan was obtained.

# Other development plans/policies related to the Study/Project (to be listed additionally, if any)

BWDB

c2

Information and Date for Socio ~Economic/Financial Conditions of Bangladesh
Required data/information:

* Population/Population density,/Household

* Labor force and unemployment

* GDP/Income/Expenditure/Occupation

* Industries (Agriculture, Industry, Commercial, etc.)
* Living standards/Education/Community activities
* Hygine/Sanitation

* Other items {such as migration between rural and urban areas, rate of literacy, aducation status/
facilities, NGO activities, indigenous communities (if any) and etc.)

ERD
WAPRO

Reference books in book shops.

D. Meteorology and Hydrology

D1

 Metworologieil- Obsorvatory (espesislly Ralnfsll Gaugesy .~ -
Required Information/Data

* Location (Map, Name, No.)

# Type of equipment/observatory

* Recording period (Availability of records)

Director of BMD
Hydrology of BWDB
SWMC

Some data are obtained by JICA
Preparatory Study Team.

Data from SWMC(Private consultanting firm) need
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* Recording items, such as Rainfall (Daily, Hourly), Temperature, humidity, Wind velocity and
Evaporation

* Agency in charge
* Record transmission & communication system
* Present conditions

to be purchased.(Relatively expensive)

D2

Meteorological/Rainfall Records {including upstream records in India)

Required Information/Data

* Yearly, Monthly, Daily and Hourly (Max. Mean, Mini.) data of rainfall

* Yearly, Monthly and Dajly (Max. Mean, Mini.) data of other meteorological records (temperature,
humidity, evaporation, etc)

* Hyetographs of major storm

* Isohyetal map (by seasons)

* Reliability /issues of records

Director of BMD
Hydrology of BWDB
SWMC

D3

Required Information/Data
# Location (Map, Name, No.)
* Catchment area (at the gauge)

* Type of recorder

* Period of Water level records

* Frequency of water level recording

% Period of Flow discharge records

* Availability of Rating curves

* Agency in charge

* Record transmission & communication system
* Present conditions

Yes

SE of Surface Water Hydrology (SWH) and SE/ PFFC of BWDB
SWMC

Some data are obtained by JICA
Preparatory Study Team.

D4

Discharge and Water Level Records  (including upstream records in India)
Required Information/Data

# Yearly, Monthly, Daily and Hourly (Max. Mean, Mini.) data

* Hydrographs of major floods

* Reliability/issues of records

SE of Surface Water Hydrology (SWH) and SE/ PFFC of BWDB
SWMC
JRC(Joint River Commission of Bangladesh)

E. River and Flood

El

National or State’s Laws (including act, norms, custom, regulation, etc.) related to River (Water Body)
Management and/or Flood Control.

Required information:

* Name / Title

# Year established/amended

* Agency in charge

* Main purpose

* Brief content

% Other information/comments, if any

Yes

SE of Surface Water Hydrology (SWH) and SE/ PFFC of BWDB|
WAPRO

NWMP

National Water Policy




- Lol

E2

Standard, Design Criteria and Guidelines for River/Flood Control Planning
Required information:

# Name / Title

* Year established/amended

* Agency in charge

* Main purpose

* Brief content

E3

Chief of Planning of BWDB
Chief of Design of BWDB

Required 1m‘0rmat10n

* River system

* River basin area and length of main stream and major tributaries
* Runoff (annual, monthly, flood peak) at major points

* Conditions (Change) at the river mouth

SE/SWH of BWDB, SE/PFFC of BWDB
SWMC

E4

River Course, Profile and Sections
Availability of survey data

* River course (Changes)

* [ongitudinal sections (River profile)
* Cross sections

* River bed variation records, if any
Required information

# Locations (of survey sections)

* Year of survey

* Agency in charge

Yes

SWMC
RMRC(River Morphorology Research Center) of BWDB
SE of PFFC of BWDB

Cross sections of most major rivers are available.

ES

Major Fioed / Inundation Records in the past
Reguired Information

# Flood conditions (Year, Month and Day, Locations, Flood scale, Flood duration, Flood water level,
Inundation area/depth/duration, ete.)

# Flood damages conditions (Inundation area/depth/duration/houses, Kinds/Conditions of damages,
especially dameges to roads and river structures)

* Human damage (dead, injured, sick, etc.)

* Direct Damage amount (Houses, Agriculture, Livestock, Fishery, Public facilities, etc.)
* Indirect Damage amount (Transportation, Suspension of economic activity, disease, etc.)
* Flood damage mitigation measures taken during and after the floods

* Others {Rainfall records, Photographs, etc.)

SE/PFFC of BWDB
DMB

Monitoring section of BWDB

1987, 1988, 1998 Floods.
Some data are obtained by JICA

Preparatory Study Team.

E6

Major Flood Control/Mitigation (or River Improvement) Plans/Brojects {Past, m «gn&ng, and
Future), For sxample: Flood Action Plan {by World Bank/Bangisdesty Governiment): .

Required Information

* Name / Title

* Year prepared

* Agency in charge (prepared by ?)

* Main purpose

# Brief content

# Present actual progress/status of the implementation based on the plan

SE/ PFFC of BWDB

Planning 1 of BWDB
WARPO
FFWC
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E7

| Non-structursl Measures for Flood Mitigation (Flood Warning System, Flood figiting sctivity, ete.).

Required Information
# Flood forcasting method/system (explanation with the flowchart )

# Flood warning method/system (explanation with the flowchart )

* Flood warning criteria

# Responsible agency (agencies) in charge of forcasting/warning

* Situation/Effect of flood fighting/evacuation

# Current issues on non-structural measures {Flood forcasting & warning } for flood mmgaﬂon

SE/PFFC of BWDB
BDM

Danger Level is established at major rivers/points.

[Flood Analyses and Forcegting

Required Information

# History and background

% Currently used flood analyses/model

* Reliability/issues of currently used maodel
* Scope and TOR of DANIDA Study/Project
* Flood forcasting activities by BMD

# Other related information/data, if any

Exe. Engr. Of FFWC/BWDB
SE of PFFC/BWDB
DANIDA Consultant Team

MIKE-11

B9

Existing (including under construction) snd Pmpased maﬁar ﬁtmctw fbr the fiood mtxaﬂmmsnﬁm
warks, inchuding those loested in Iudis

Required information

* Kind of structure/works such as dam, ground sill, weir, bank protection, dredging, etc.
* Location (with map}

* Purpose

* Basic dimension and capacity

* Basic water levels

* O & M Agency

* Year of construction/rehabilitation

# Basic operation method/rule

# Others (such as drawings, present conditions of function, etc.), if any

Not sure

Members/Director of Joint River Commission (JRC)

BWDB

E10

Predicted Changes of River Morphology and Flood Flow of the major rivers in Bangladesh

Not sure

River Morphology Section of BWDB

Reference books for rivers/floods in Bangladesh are
available in book shop.

F. Environment

F1

National or State’s Laws (including act, norms, custom, regulation, etc.) related to the environmental
protection/conservation

Required Information

# Name / Title

# Year established/amended

* Agency in charge

* Main purpose

* Brief content

# Other information/comments

Directorate of Environment (DOE)
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F2 |Guidelines for EIA Yes Directorate of Environment (DOE)
Required Information
* Name / Title
* Year established/amended
* Agency in charge
* Main purpose
* Brief content
Yes  |WARPO, Directorate of Environment (DOE) Possibly necessary to prepare doouments for
environmental approval before project implementation.
Yes XEn/SDE of C&I Division of BWDB
Existing speed of 50 bps is not sufficient.
Intervals of 1 hour, 30 minutes and 15 minutes are
sufficient.
. . . . Speed should be based on the latest specification of
K not sufficient, What is an appropriate speed and interval? telemetry system.
G2 |Leased circuit of BTTB (Bangladesh Telegraph & Telephone Board) Yes XEn/SDE of C&I Division of BWDB
Guality of existing leased clrowit )
s it sulficlent qﬁ;ﬂﬁ’g? of uxisting leased chreu? Quality of existing circuit is not sufficient.
If not sufficient,
* Did BWDB claim to improve the quality? BWDB has claimed many times.
* What is the BTTB's action to improve? BTTB’s response is very slow.
- . R .
* What is the main cause of fault? lntera,Le p(?lm. between BWDB’s equipment and
BTTB's equipment.
G3 | Total charge,of Igased ciroult , neage of BTTB’s fuoility and usage of antenna tower per snnpm . Yes | XEn/SDE of C&I Division of BWDB
Refund of charge from BTTB when circuit is disconnected No refund
Guarantee policy of the circuit quality by BTTB No guarantee policy
e _— There is no contract between Governmental
Contract for existing leased circuit organizations (BWDB - BTTB).
G4 |Maintensnce organization for telometer network in BWDE Yes XEn/SDE of C&I Division of BWDB
b+ Existing organization stevchure of mpintetionee for telemeter. net’mrk i BWDB C&I Division
* Existing number of telecommunication engineers in BWDB Only one (1) engineer
# Necessity of training for BWDB's engineers ragarding the data transmission facilities and network Appropriate training is necessary.
# Possibility of employment for ecough number of the transmission engineers It is possible if feasibility study team.wlll recommend
and report for enough number of engineers.
G5 |Interfaronce problem of VHE mafio commumiention systom in Dhalks gren Yes GM(Transmission) of BTTB

* Possibility of coordination or adjustment for radio frequency of VHF within BWDB

* Possibility of frequency change for VHF radio communication system

It is possible to change the frequency if improvement
of the equipment (necessity of cost).
It is possible to change the frequency if improvement
of the equipment (necessity of cost).
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H. Telecommunication policy of Bangladesh

H1 [Regulasion of telecommunidations: Yes TRC
* Telecommunications Law
* Governmental department responsible for telecommunications Ministry of Posts and Telecommunications
#* Telecommunications regulatory board BTRC
* icense system of telecommunications services Law on Telecommunication in Bangladesh
* License system of radio station Law on Telecommunication in Bangladesh
H2Z [Ligense for BWDB 2 Yes BWDB
* License of telecommunications for BWDB Possible, Law on Telecommunication in Bangladesh
* License of radio stations for BWDB Possible, Law on Telecommunication in Bangladesh
1. Status of annlog and dlgltnl leased circuit of BTTB
11 [Service aren of service ciiy of fessed ciremlt. . Yes  |GM of BTTB
Tarift of leased viruit and special discount for the tarif, ¥ sny:
Analog leased circuit and charge according to distance Tariff for DDN, X.25 and X.28 Services
* Shorter than 10 kin BTTB ’s Web page
* 10 to 50 km (http://www.bttb.net/home/retes/ddn_rates/htin)
* 50 to 100 km
* Longer than 100 km
Capacity (speed) of digital leased circuit and charge according to distance Tariff for DDN, X.25 and X.28 Services
* 60 bps, 100 bps, 1200 bps, 2400 bps, 4800 bps, 9600 bps, 64 kbps, 128 kbps, 192 kbps, 256 kbps BTTB ’s Web page
# Shorter than 10 km (http://www.bttb.net/home/retes/ ddn_rates/htm)
* 10 to 50 km
* 50 to 100 km
* Longer than 100 km
12 |Network map for leased eircult in Bengladesh GM of BTTB
Transmission system, ralay station and circuit capacity g:ﬁ;ﬁ I\f/‘liﬁ:“{{\?:fwzﬁs UHF links and Map of BTTB
J. Others
11 [Local Consultants/Firms available dering the Study Yes  |SE of PFFC of BWDB

Fields of Services

# Inventory survey (for meteo—hydrological stations, flood control structures, flood forcasting & warning
system, etc.)

* Social impact survey

# Environmental impact assessment

* Others, if any

Required information of Firmns

* Name
* Location, address, telephone number, mail number
% Specialty/Fields of services (Number of experts in each field of specialty)

BETS, AQUA, DPM, SWMC,
DDC, EASTWEST, etc.

Some data are obtained by JICA
Preparatory Study Team.
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% General features and experience (including the annual sales and list of major services)
* Contact person
* Qther information, if any

J2

Cost, Mah-powst and Lnit

Category

* Inventory survey (for meteo—hydrological stations, flood control structures, flood forcasting & warning
system, etc.)

* Social impact survey

* Environmental impact assessment

# QOthers, if any

Note: Please assume representative/example cases for the cost estimate.

General specifications of required survey/services will be explained after site inspection and discussion
with persons concerned.

I3

Other Donar”s Perticipation fur the finod conteol/mitigation |

SE of PFFC of BWDB
Planning 1 of BWDB

Some data are obtained by JICA
Preparatory Study Team.

Reguired information
* Name of Agent / Country

* Name of Project

* Type and Scope of Project

# Kind of Assistance (Technical / Financial)

* Project Cost/Amount of Financial Assistance
¥ Schedule, etc.

SE of PFFC of BWDB

DANIDA
UNDP

J4

ProposedTentative List. of Counterparis-for the Study Toan Gor F/S), ifany

SE of PFFC of BWDB

To be prepared based on Manning Schedule of JICA
Study Team.

J5

Present Plan for Establishment of Steering Committes and/or Technipal Committoe during the Study,

i agty

Secretary MOWR

J6

Price list for references of activities of the Study Team . .

* Office furnishing and supplies

# Office supporting staff

* Vehicle rental

* Vehicle fuels and O & M

* Office/Conference room rental (Yearly, monthly, daily, hourly)
# Others

SE of PFFC of BWDB

Some data are obtained by JICA
Preparatory Study Team.

7
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December 1998

5 B O 4 K Vo ST
1 | Living with Floods, An Exercise In Alternatives B = | The University Press Limited
2 Bangladesh Floods, Views from Home and Abroad & The University Press Limited

j
3 ii}il)l(}[?r‘/zf‘\tA‘(\AAir?leli)l:(’)CZ))RT DOCUMENT (PSD) Ve | UNDP
4 LCG Sub—-Group Meeting — Record of Discussion Ve EFE 1 JICA Bangladesh Office
5 | SIXTH FIVE YEAR PLAN, Water Resources Sector, April 2002 TERCEFE | MOWR
6 | Final Report Transition BWDB, November 2001 e & | BWDB, MOWR
7 | TELEMETERING SYSTEM IN BANGLADESH FOR FLOOD FORECASTING YERE R | BWDB, MOWR
8 | ANNUAL FLOOD REPORT 1998 YEB&E# | FFWC, BWDB, MOWR
9 | Annual Flood Report 2001 {ERcE ¥t | FFWC, BWDB, MOWR
10 | Map of HYDROLOGICAL NETWORK (SW) BANGLADESH YEBC&E¥ | BWDB & UNDP
11 | DAILY FLOOD BULLETIN, 14 July 2002 YERCE R | FFWC, BWDB, MOWR
12 | Map of Water Level Stations PERCERE | FFWC, BWDB, MOWR
13 | National Water management Plan Volume No 1 Summary (Final Draft), December 2001 EBLCE R | WARPO, MOWR
14 | National Water management Plan Volume No 2 Main Report (Final Draft), December 2001 PERCE R | WARPO, MOWR
15 | Standing Orders On Disaster (August 1999) eRi & ¥ | DMB, MDMR
16 | Cyclone And Its Warning System In Bangladesh, 29 March 2001 Ve &R | SWC, BMD
17 | Introduction for Bangladesh Metearological Department {ERE R | BMD
18 Ijill\;’li)li;)ééOGICAL CHARACTERISTICS OF 1998 FLOOD IN MAJOR REIVERS, FERCER | BUET
19 | PERFORMANCE EVALUATION OF FCD/FCDI PROJECTS DURING 1998 FLOOD, veRizE | BUET
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20

FLOOD CONTROL IN A FLOODPLAIN COUNTRY EXPERIENCEES OF BANGLADESH,

October 1996 fesc st | BUET
21 | LAW ON TELECOMMUNICATION IN BANGLADESH &= Mainstream Printing & Publications
22 | Annual Report 2000-2001 ERC&EF | BTTB
23 | Map of MICROWAVE AND UHF LINKS TECEFE | BTTB
24 | Map of OPTICAL FIBER NETWORK PERCERL | BTTB
25 | Tariff for DDN, X.25 and X.28 Services TERER | BTTB
26 | Annual Report 2000 YERCE#] | Grameen Phone
27 | Map of Grameen Phone Coverage YERCE#E | Grameen Phone
28 | Bangladesh (Administrative & Communication) Scale = 1 : 1,000,000 B HE | The mappa
29 | Map of RIVERS OF BANGLADESH, Second edition August 1997 TR HE] | GRAPHOSMAN
30 | Map of Sylhet Division ALY | GRAPHOSMAN
31 | Map of BANGLADESH 2002 M | Geo Consult
32 | Map of Bangladesh Transport Network Scale = 1 : 1,000,000 i | GEODESEC
33 | Map of Bangladesh Showing Communications, First edition HARME] | GEOGRAPHY
34 | Guide Map of Moulvibazar District T | GEOCON Limited
35 | Guide Map of Sylhet District TEB#E | GEOCON Limited
36 | Guide Map of Habiganjr District FEHE | GEOCON Limited
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H H By & #H HE (HH. s
1. BB

DEBHTANR—R R A 350 -~ 450

2) FHM 18 10,000 - 50,000

3BT 1H 3,000 - 15,000

4) A4 15 5,000 - 10,000

B AY Y FIA b 1& 1,500 — 3,000

6) Kb N 1,500 - 3,500 | 48" 56"

o —F— 1H 35,000 - 75,000 | ¥ % F N/ F T aF b 1.5t

8 77— 7 —WHfHFTE 1R 3,000 - 5,000

9) mHEH 1& 4,000 - 6,000 | & & B &

9") B 1& 15,000 - 50,000 | ¥ EF

077273 1 & 25,000 - 60,000

) a¥—# (V—-2) 1&-H 10,000 {A4 . IEK, #HED

12) ¥ —#% (BA) 1 100,000 - 450,000 [A 4 . HEK. #/D

1D arv—$& (£2270) 1# 1.50 - 2.00 [ #EH 1 X 1 A4

4) 2—f& (#7-) 14 20-25 | M A X A4

15 8var 14 55,000 - 125,000 { Pentium 4 . 1.8GHz

16) 74 A7 L A 14 150,000 - 1,500,000 | True XGA (1024 X 768) L.C, Proxima, ASK
17 79 v % — 1& 25,000 - 100,000 ' =¥ —Y = v b, 14/50ppmA 4 H 1 X
1) V7 b2 =T 1K 25,000 - 30,000 | Microsoft Office

1) 7y E—F 127 1% 50 - 100 | CD-R 30-40/%¢

20) EEEMAEE 1 [ 20,000 - 30,000
2D) EEHE 1kW 3-6
22) H AR e Im? 300 - 400 | 2 78— —
23) A 4 H# 13 250 = 300 | T4 : 500#C
24) HILEESH 15 4,000 - 7,000 { 500VA, 600VA, 1050VA

2. A
25) # A €A b (RUHVEE IA-H 300 - 350
26) ¥ 1 €2 b () 1A-H 300 - 350
27) @R (FEFE>NHNEE) 1A-H 300 - 400
28) K37 hw v IA-H 300 - 350
SHIRE B8 L = 7 (USFE L BB R E
29) FArE 1A-H 1,500 - 3,000 | 10-1377 ¥ # , —#&( 8 -15FE &)L 8 -107
YA, VazT(3-8EREIIS-8F A

30) #HE 1A-H 500 - 600
3 AFE LA-H 150 - 200
32) ¥ A= (BIFD) IA-H 250 - 350
33) K43~ (FBiAdY) LA-H 200-300 | HY - BIHBE&ELGH
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3. Bl

N2 AN — FV) VAR TI0EERM,H

34) f EB (£ ) 1&-H 1,500 - 2,000, 57U
35) 5 L% (4WD) 141 3,000 - 3,500 F:ﬁjg";/i;;;“’;w%‘;*ﬂo%
36) AR (L) 175 |1,500,000 — 2,000,000 | Model of a car : 2002
SDEAE (4WD) 1% 13,500,000 — 4,000,000 | Model of a car : 2002
38) B - e 1 10,000 | REEIC X » TEDD B,
39) HV Y v 18 28 ~ 30
40) Bt 14 15 - 20
41) 74 — ¥ v EE 11 17 - 20
A TV kAW 14 70 - 170

4. EBEM
43) fiEEH 14 400 - 600
44) H[4 13 200 - 400
45) EZER (RE—~¥ v 7) 1 kg 100 - 120
46) T2 e A (HE—¥ v 7) 1 kg 1,000 - 1,200

5. Fofl
ANT—rvav 7/ w3r—4%| 10 10,000 ~ 15,000 { 200, 2—t —7L—2ZF—¥ 2
1) Zzé&; VTSRITETE 2,000 - 25,000 | 100-<— &/

BEWEL — (20027 AI5HEE) @ 1 =120

1% 7=60VFN
1y 5=2H
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General Profile of consultant

. SWMC
Name of Firm

Surface Water Modelling Centre

House # 476, Road # 32, New DOHS, Mohakhali,

Head Office Dhaka-1206, Bangladesh
(88 02) 8822105-6
Telephone/Fax | 8824590, 8827902 E-mail: swmc@swmcbd.org
Fax: (88 02) 8827901
Facsimil Location of |
acstmite Branch office m

Representative person of Firm

(With Position, Telephone, and Mohile).

Mr. Emaduddin Ahmad, Director
Phone: (88 02) 8824591, mobile: 017531141

Email: eua@swmcbhd.org

Contact Person
(With Position, Telephone, Mabile.)

Abdur Rahman Bhuiyan, Head, Survey & Data Division
(88 02) 8822105-6, 8824590, 8827902

Email: arb@swmcbd.org

Year Established

As a Technical Assistant Project in 1986 and as an
independent Trust in 1997

States of Firm

(Legal Private)

Independent Trust under Trust Act of the Government

Capital
{Local Currency or US$) Taka (BDT)

Current Assets: Taka 89 million, Fixed Assets Taka 78
million, Current liabilities: Tk 56.5 million

Turn Over
Recent Three Years

1999 2000 2001

Taka. 82.5 million | Taka. 126 million | Taka. 103 million

Numbers of Staff members
(Regular, Total, Engineer/Specialist)

Regular: 95, Total Staff: 128 (Professional: 84 & Support:
44), Out of 84 Engineers 31 are at Specialist level

Field of Specialist

Mathematical Modelling (Hydrodynamic)
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General Profile of consultant

Name of Firm Design Planning & Management Consultants Ltd.
Head Office House # 4/1, Road # 4, Dhanmondi R/A, Dhaka-1205, Bangladesh
Telephone 8610567, 8610116-7 B-mail ;”;;(ff@ir;‘;ﬁ;‘l‘;‘m
Facsimile | 880-2-8613043 Loseron o -

Representative Person of Firm (with
position, Tel., Mail No.)

Md. Abdus Sobhan, Managing Director
Tel.: 8610116-7, e—mail: info@dpmcbd.com

Contact Person (with position, Tel.,
Mail No.)

Mohammad Alam Miah, Senior Engineer/Hydrologist
Tel.: 8610116-7, e-mail: info@dpmchd.com

Year Established

1987

Legal Status of Firm

Private Limited Company

Capital (local currency or US$)

Taka 100,000.00 (Paid up capital)

Turnover
Recent Three (3) Years

1999 2000 2001
(Taka) (Taka) (Taka)
16,691,014.00 12,377,486.00 11,774,474.00

Number of Staff Members (Regular,
Total, Engineer/ Specialist)

See Attachment - A

Field of Speciality

See Attachment - B
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ATTACHMENT - A

Professional Staff

The number of staff by discipline working in DPMC is presented below:

Disciplines Number of Staff

Roads and Highways Engineering

Civil, Structural and Bridge Design

Water Resources Engineering

Hydrology/Hydraulics

[s=R R R erB o oR QL)

Environmentalist

oo
L

Supervision and Project Management

CAD Design Engineer

Quantity and Cost Estimating

Information Technologist (IT)

Computer Personnel

Human Resource Development/Training

Material and Geo~technical Engineering

Telecommunication Specialist

Socio—Economist

IR NI OO

-3

Total

Regular staff - 66 and Associates - 5 =71

ATTACHMENT - B

Field of Speciality

We offer our services in the following fields:

Pre—-Feasibility and Feasibility Study

Economic and technical feasibility studies

Topo graphical survey and geo-technical investigation
Hydrological survey, training and database

Land use and physical planning

Rural infrastructure development and agriculture
Urban development and housing

Drainage, flood control and river training

Water supply, drainage and waste management
Road and bridge engineering

Environmental planning and management
Supervision and monitoring of construction works
IT and Computer application

Human resource development and skill training
Project management

Impact Studies

Telecommunication
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General Profile of consultant

Name of Firm

Development Design Consultants Litd.

Head Office 47, Mohakhali C/A, Dhaka-1212
Telenh 8822980, 8825303, 8815232, E-mail ddc@bdonline.com,
CIPHIONe | 6815034, 9883374, 9884244 ddccom@bangla.net
L. Location of 20/B, New Eskaton Road,
Facsimile 880-2-870337, 8312907 Branch Office Dhaka-1000

Representative Person of Firm
(with Position, Telephone, Mail No.)

Md. Tozammel Hossain
Sr. Engineer, 9336177, 20/B, New Eskaton Road, Dhaka-1000

Contact Person
(with Position, Telephone, Mail No.)

A.K.M. Shamsul Hoque
Team Leader, 9335435, 20/B, New Eskaton Road, Dhaka-1000

Year Established

Originally established as a Partnership Firm in 1972 (Reg.
No.18765-B) and converted into Private Limited Company in
July, 1978 (Reg. No.C-6314/45, 1978-79)

Status of Firm
{(Legal Position)

Private

Capital
(Local Currency or US$)
(Fixed Assets)

Tk.60,398,729.57 as on 30" June, 2000

Turn over
Recent Three (3) Years

1998-1999 1999-2000 2000-2001

Tk. 203,840,570.00 | Tk. 230,540,200.00 | Tk. 221,407,480.00

Number of Staff Members
(Regular, Total, Engineer/Specialist)

Regular Staff = 1104
Engineers/Specialists = 492

Fields of Specialty

High Rise Building/Housing Complex
Commercial, Industrial, Public and Private Facilities
Health Services Development
Electrical and Mechanical Services
Urban Development

Roads, Highways and Bridges
Municipal Services

Forestry

Water Resources Development
Ports, Harbours and Airports
Tourism Development

Management and Training
Socio—Economic Studies

Real Estate Development

Database Management

Agricultural and Rural Development
GIS and Mapping

—139—




General Profile of consultant

Name of Firm

Bangladesh Engineering and Technological Services Ltd. (BETS)

Head Office

House No. 10, Road No. 135, Gulshan—1, Dhaka-1211, Bangladesh

Telephone

880 2 9889923
880 2 9889924

opn@betsbd.com;

E-mail pnd@betsbd.com

Facsimile

House No. 55, Road No. 4A,
Dhanmondi R/A, Dhaka-1209
Bangladesh

Tel. 880 2 9661208, 961173
Fax: 880 2 8610038

E-mal: cs@betsbd.com

Corporate

880 2 9889967 Head Office

Representative Person of Firm
(with position, Tel, Mail No.)

Mr. Afzal Hussain Choudhury, Chairman
House 29, Road 9A, Dhanmondi R/A, Dhaka-1209
Tel. 880 2 8115849

Dr. S. K. Chowdhury, Managing Director
House 55, Road 4A, Dhanmondi R/A, Dhaka-1209;
Tel. 880 2 9661208, 9661173

Dr. A. Shabur, Director, Planning & Development (P&D)
House No. 10, Road No. 135, Gulshan—1, Dhaka—1211, Bangladesh
House 10, Road 135, Gulshan-1, Dhaka-1212, Tel. 880 2 38899234

Mr. S.M.H. Bokhari, Director, Operation
House 10, Road 135, Gulshan-1,
9889923-4

Mr. Ali Imam Choudhury, Director, Finance
House 55, Road 4A, Dhanmondi R/A, Dhaka-1209
Tel. 880 2 9661208, 9661173

Mchammad Alauddin, Director, Administration
House 44, Road 3A, Dhanmondi R/A, Dhaka-1209
Tel. 880 2 8611359

Dhaka-1212, Tel. 880 2

Contact Person
(with position, Tel, Mail No.)

Dr. A. Shabur, Director, Planning & Development (P&D)
House No. 10, Road No. 135, Gulshan-1, Dhaka-1211, Bangladesh
Tel. 880 2 9889923~4, Fax: 880 2 9889967 E-~mail: pnd@betsbd.com

Year Established

1979

Legal status of Firm Private

Private Limited Company

Capital (US$) 17,500.00

Turn over Recent Three (3) 1999 2000 2001

Years (Million US$) 1.12 1.29 1.60
i ‘ Regular (Total) 309

Number of Staff Members Engineers / Specialists 141

Field of Speciality

Water Supply, Sewage & Sanitation
Water Resource Management and Agriculture
Rural Infrastructure

Structural & Civil Engineering
Architecture

Transportation

Urban and Rural Planning

Energy & Power

Training and Education
Agro-Industries

River and Port

Construction & Management Services
Information Technology (I1T)
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General Profile of consultant

Name of Firm

AQUA Consultant & Associates Limited

40, Naya Paltan (3™ & 4" Floor), VIP Road

Head Office Dhaka-1000, Bangladesh
880-2-9333083, o P
Telephone 880-2-9357868 E-mail: aqua@bangla.net
Facsimile | 880-2-8313436 Location of | Representatives are in 30 districts throughout
Branch office | Bangladesh

Representative Person of Firm
(with Position, Tel.)

Kh. Mesbah Uddin Ahmed
Managing Director

Tel : 880-2-9353460, 880-2-9333083

Contact Person
(with Position, Tel. )

A. K. M. Halimur Rahman
Director

Tel : 880-2-9333083, 880-2-9357868

Year Established

25" October, 1983

Status of Firm
Legal (Private)

Private Limited Company
Registration No. C-11752/853 of 1983-84

Capital
(Local Curency or US$)

Tk. 1,00,00,000.00 (USD 1,74,000.00)

Turn over
Recent Three (3) Years

1998-1999 1999-2000 2000-2001

Tk. 5,12,88,522.00 | Tk. 6,14,30,911.00 | Tk. 7,12,13,297.34

Number of Staff Members
(Regular, Total, Engr/ Specialist)

The staff of the company totals 240; 130 professionals as
engineers, planners, economist, sociologist, community
development specialist, system analyst, environmentalist,
agronomist, fisheries, biologist, financial analyst etc. and 110
technical supporting staff.

Fields of Speciality

AQUA renders comprehensive professional services in the
following fields :

Water Resources Investigation & Development, Irrigation,
Flood Control and Drainage, Water Treatment, Storage
Distribution, Operation & Management, Sewerage and Waste
Water Treatment, Solid Waste Management, Storm Water &
Sanitary Drainage, Urban & Regional Planning, Rural
Development, Urban Infrastructure Developments,
Environmental Studies, Socio—Economic Study & Financial
Management, Institutional Studies & Human Resources
Development.
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General Profile of consultant

Name of firm Startrek Associates

Head office 41/6 Zigatola, Dhaka, Bangladesh

Telephone 880-017-272-811 | E-mail

startrek@bangla.net

Facsimile

Location of
branch office

Representative person of firm (with
position, telephone, e-mail)

Contact person
(with position, telephone, e~mail)

Mohammad Munir Hossain, Manager, Software Division

Year of establishment

1989

Status of firm (Legal Private)

Capital (Local currency or US$)

Turn over recent three (3) vears

1999

2000

2001

Number of staff members
(Regular, Total, Engineer / Specialist)

Fields of specialties

Information and communication
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General Profile of consultant

Name of firm

Interlink Int’1 Corp.

Head office 109/1 West Dhanmondi, Dhaka-1209, Bangladesh
Telephone 880~-2-912-0079 E-mail salahua@dhaka.net
Facsimile | 880-2-033 8899 Location of il

branch office

Representative person of firm (with
position, telephone, e-mail)

Mr. Kamrul Ahsan, Engineer, Tel.: 880 2 933 7788
E-mail: “Kamrul Ahsan”<itl@bol-online.com>

Contact person
(with position, telephone, e-mail)

Salahuddin Ahmed, Proprietor

Year of establishment

1993

Status of firm (Legal Private)

Proprietorship

Capital (Local currency or US$)

US$12 Million

Turn over recent three (3) years

1999

2000 2001

US$ 1 Million

US$ 3.5 Million US$ 5 million

Number of staff members
(Regular, Total, Engineer / Specialist)

Total Employer . 30 Persons

(Engineer: 05 Persons only)

Fields of specialties

Consultancy

—143—-




General Profile of consultant

Name of firm

EASTWEST Corp. (BD) Limited.

Head office 726/A, Satmasjid Road, Dhanmondi R/A, Dhaka-1209, Bangladesh
880-2-912-8833 . .
Telephone 88-2-8198077 E-mail eastwest@bol-online.com
Locati f
Facsimile | 880-2-912-8800 | “0°on ¢ Nil.
branch office

Representative person of firm (with

position, telephone, e—mail)

Alamgir Hossain, Chairman, alamgir@bol-online.com

Tel.: 880-2-9337788, 011858200, 017562244

Contact person
(with position, telephone, e~mail)

Shah Md. Nazmul Karim, Chief Coordinator ,
eastwest@bol-online.com

Year of establishment

1980

Status of firm (Legal Private)

Private Limited Company

Capital (Local currency or US$)

Taka. 25 million (US$ 0.5 million)

Turnover recent three (3) years

1999

2000

2001

US$ 12 Million.
(Approx.)

US$ 12 Million.

(Approx.)

US$ 15 Million.

(Approx.)

Number of staff members
(Regular, Total, Engineer / Specialist)

12 employees for IT field including engineers

50 employees of total

Fields of specialties

Active
transmission,

telecommunication,

development consultancy

aviation,

in various field including power generation and

infrastructure

—144-




10. EXSFIFHER

YEECH @ P14 8 H 9 H
HYEET  HEHRRESHELSEERAES 28

1. BREXEA

W77V a @R TFERY AT ARMRIERE (B 7L A—% Y A7 ABHHAE)

2. BOVEIFEDTLZEOLTEM - BX4MH

(1) RO RS

1) Nr7 757y o (#1474, 000km?, AT 1482,6905 A, 1 A¥%7-1) GDP379.8 KL, 1999
EREET) X 3ODOREBWN (PR NF<N, 79T /T v L0, A 7F)
DFNVZIZERINTBY, ANAOEFEANNIEELRBERCH L, BEE Y A— VHIZIEKA
A ER L. @K - MERA - BEYHEE I BREITEHTREL TS, REBEKIRAET
5L, BEIEEBRELOANRENLT L, HEDOF TIX, 19884 & 199845 12584 L 7= kit Ak &,
E+o# 35028 RKL. ZROKEEEIRELL-oTWE, /2, KEELOEHLT
BEVA—VEAKRIZMZ, 7993275y FERIERTWS LENEB 2K, ¥4 70
ITHED EE, RUPREERARRICE 2RO BEL T b,

2) 1987,/19884F & 19984E 125828 L - Kb AKIC O W TId, MERRASIEE S, HEFALEBEE X
NTW5H, HEEEHE, 1987F TR0 Fv, 1988FIMI2B RV ERBORTWA, F7-,
BENEEIELRLLOLEDbNEN, 1998EHADSE, HEHEMIZ, DMBIZ X Y #1,400
Byh RVEFLV) EREBEONRTWE, ZDITE ALY, BEY (K23%)., 1> 7 T (&
35%). TEME (35%) THOLNTWS, B, 1987719884tk Tix. FEZEH#2,300 A
720720023 LTy 1998 A TR, 900N E AR - Twa,

< Kk BEE>

4F 1954 1955 1987 1988
TH & (km?) 36,300 50,500 57,300 89,970
3R (%) 25 34 39 61
WERE (ES) 10 12
& (N) 2300 2300

4 1998 1999 2000 2001
T A& (km?) 100, 250 32, 000 35, 700 4, 000
TR (%) 68 22 24 2.8
WERE (ES) 30 ‘
EE (AN 900

3 N T IV AEIIBIT LUK, WENERPOBRLATH L -HT, LHFHOFLFIE
FREINDLZ L4 8T, BEEESHEAI S, ADBEMIIETELWEBOMEL| x4
ZLTWwa, ZHCH LT, 19874 K TF19884FE kK DIEH, WBEEIZ X ) EEREEIE# L7
HAKTHETE [Flood Action Plan  (FAP) | A8 E 34, 199056 & F - — B2 & 5 K
AR 27 PPEEBBENT WS, TOFAPEZFDHE, N 7372 BB BWT
ERKEHFTE E LTS, IR FI 7 MISERL T, BAEBMARFEIERIZH D,
4) BHFEE N 777 aBORKEFFEIIHFEH LB ZT-T0E, $4 27022855
B~ E LT, RMESRRICEEOKRIMGTEAN—TE88 L -F—2 254 (3%) %

—145—



HELIED, A0 o VY —DBBRERToTBY, T4 71y - EEIZONT
2, EHEOBRE LR DGR ED T TVWE, —FH., JANOMRE L TERAKFEHRDOFEFICHE N
THHEToTBY), RBL—F—TVATLLFDO1LDTHLH, TOMITITI096F I EH K
FEESICTANANECERET -2 ) 7TV ALACTEIHLTREETATFLA-F L AT 4
(143) #EBAL, 20H L HHEMR L KERE~NRE LGB ZHRIT TS, T2, N7
I a LRRFICHEI - KO ERICHRLIZBLZHREL TV 5L, X502, kgD
RO FE R CEFEN EZ BN E L-BRFAE [HOKSESR AR M LEmi A ER L.
KEFBRABOSTH TCREEMERLOIREL T 5,
5) — K. Ny 797 aBHEE KN T ARERE - BELTHEDTVE, ZOLMT, it
KFEHRSHTE, Fro— 7 ZRICIDANAKMBHNEEHEEL, TIPS EESNET
—ZEFATLT, WATHBENL, BREEARTHL LB, FNERIEBRLZREFTL TV,
L Lhdss, BARAFHENCERERATVABREEOFT— 213, 3L ALPEREEREIC
LoTEEEN, F=F¥bFANTH L0, F— 7 OEFBEERCRREICHE XSS, T/,
BAEDOT L A—F VAT AARRBENSLWER Y PUENZEY DS D, BHERICHEED
HHEOTHIIHAENTWEREVE D ALONRS, 2F VHIRTIE., EEHABEOHKTER~D
ERICERTSTHE, BAEERBOLDIZE., RETHEEORVWTFHFALETH), 20
OB ET LAY VAT AOREM - WEFSUELINTW5S,
6) LI - WEEHT A, 2000EX-Y 757 2 FlBFEERSEIC L, 7L A—F AT
LEMEIH IR AR LR FRICEF L, Shicx LY FEEEE, 200247 H5 A~ 7 H24H
2, FRTHEN ZIRE LT N 777 2 BEBOFE L 5 L7 R, XGRICET2S/ Wo s
BHEB, A, ERMA (Scope of Work & S/W) ) DBEAAEMHREEHEL L CiREFH
(Minutes of Meetings : M. M) ) b fEEi sz, /2, a5 VHEBICEL - T, BEE
#-BHRoOINE TR b,

(2) ERBSEE, MWIRESEE. DB SO L AT GOSN
Ny 75 FyaBHBOERKEHETEIZ, WBEE|Z X ) EEEEEAEE L -3kt K ETHE
[Flood Action Plan (FAP)] #S#E &, 1990EL, LK FF—HRICE 2 &FBH AN K T O = 7
FNEEBENTWE, COFAPIRFDH e, N FS5F L aBEFICBTERAKEREEE L
TR S, BREFT7 MR L T, HAEBITRREFRE ORKERIZH S, KEFIE, 20
ERAGHFHICETVWTEFEINAZLDOTHY, AEICL > THEENEHVETE T %,

(3) MhEME - OBERE L OEAN

Frw— s @AEBEREERE (DANIDA) Tk, Ny 75 F Y 2 @SB AT Fa 735
LEFSTTFHEPERL TS, O TI AT, BE. BEICHEET SBH S 50K
F—yELISL, BAOREREZTHTELDOTH AN, TOANTF—FIIAFTRELTW
B, F— ¥ Ok, BEEOREDZD, BEFHFoTwnihv, SRIOREOHER. &
EHEOF L A—F VATFLAPHEBEINLILIZID, DANDARERBL WL oy s bk
DOHEENPH SND -0, BEOLNWI-FALXL LR S,

(4) BAFEOYFE~OERWE HK L OBELSME

BOENI N YT T 7T aBNOBRBEEICE > T, AEOERAEESKIC, BEMRRE. #E
BEWB, B2 EREIZH I AT, B4 20 OBEIIW LT, PR DRI
STWVL, AFRETEHFOMBOWETHLEV A v ABEZEIIH LTESETHLOTHY, B
TN T TFL a2 ElTEREL>TWEY 7 MRTH L2 FERTHOR EELTT 5, Tt
N T T Ty alZiTAINETCORBESH - NI 72RAET, 5HBOWKMNEICET HH
HETHD,

—146—




3. HEOHM

W77y aBUIBITL, BKEEZRETL7-ODORMBH LK TFERY AT L OUEEH

CRBEZT7TOY 27 MZDOWT 74 =P8 T 4 - AT T4 %479,
AREOEREAML T, N 7T 7Y 2 INDEMBERTAMER LT o

4. HFEOAE

(1) x %
1) FARNZR NV T 75y 2 FHEe
) HTBEoONSE  KEFRE., KEFHBERET (BWDB)
) EIEEE AR TFERIATFL, TLELTFLA—F Y AT LRBETEORE
) HEMBE K TFERIATLOEZN, TLA-Y VAT ABEOFE

Lo

4

(2) 7o F Ty b
D RHHEKE : TV A—F VAT LEMRE MK FERY AT LEEICARLIEE TS 27 M
W ET4—JE)F4 - AFF 4
2) B REL L T — YT (K TEER) RUT L A—F VAT ADOEBE

(3) 17 b L UTORAZLZFAERVHEMBEOERK
1) a»4iy b (58 AN

i N 5 B N4
s - K 1 &% - BB 1
Bl ERBEY AT A 1 [ - HIE 1
PR TFERY AT 4 1
CRLAFS &G 1
KL - KE 1
2) Fofh

BWBgEo-onT—rvay 7,/ £3IF -0

(4) HBEXR
MAEICETER | 1.5EH

(5) REDR T V2 —N
FRel4FE11A ~FiklsFE12H (132 8)

(6) FEHEAH
1) BOMTEEREEYS  KEREE, KEERET
2) MM FEEREHEOEEE | KEFERETRE

5. BEROHEE

(1) RFEFHHOFEHBEE
) S SNZFEP N 777y aBBFO EMEEIZE ) Ansh, BKTFPEHRD AT LI
BEbLBERNFERINS,
2) WESNAFEIETE, BAMII TV 27 PAREELENL,

(2) WEHIZL B EREE
1) #HAKEEIERSIND,

— 147~




6. AHMENY R

(1) BIMHTEANOEE
1) BURMER
BUEZ I L ARRECEOEB L L 2 REFFEOBLEE O TS
2) ITREER
EHEEOAGEEERE (BEEBESTHORMET &) PEBEHHRIND,
3) BHWER
R EREIZL 2 ESTE
BEMIOARRIZL 2 EEHE
4) HEMENR
X R#IR I BT D IELDO MR EL

(2) ME7/OY =27 POER
ik Lo

7. S OMEE

(1) HEEFMICH HHEE
1) WER O
REFE (FH) FEOBREERILINTWE D,
2) EMICL B EHRHEOEE
RBKBERICBEDHE LS, COREOAN - YK - BEOEEDTH 2 D0

(2) ERDRUDZEFMT S ITERTIAI T
5~10F1% (BEFE) KT, #ARBREORBESVEHEAT 5.

~148—




	第４章 電気通信施設の現状と課題
	４－１ 電気通信関連の政策・法制度・関連機関
	４－２ 水位・雨量データの伝送システム
	４－３ 観測所の電気通信施設
	４－３－１ テレメータ局の電気通信施設
	４－３－２ Wireless局の電気通信施設

	４－４ 計測所と監視局間の電気通信施設
	４－５ 監視局の電気通信施設
	４－６ 警報関連の電気通信施設
	４－７ テレメータシステムに関連する周辺情報
	４－７－１ BTTBで得た情報
	４－７－２ Grameen Phone社（携帯電話サービス会社）で得た情報
	４－７－３ BUETで得た情報
	４－７－４ BMDで得た情報

	４－８ テレメータシステム拡張（案）

	第５章 本格調査の内容
	５－１ 調査の基本方針
	５－２ 調査の目的
	５－３ 調査の項目・内容
	５－４ 調査工程と要員計画
	５－５ 調査実施体制
	５－５－１ 調査作業監理委員会
	５－５－２ 相手国実施機関とステアリングコミッティの設置
	５－５－３ ワークショップ／セミナーの開催

	５－６ 調査実施のための関連情報
	５－７ 調査実施上の留意点

	付属資料
	１．要請書（Ｔ／Ｒ）
	２．Ｓ／Ｗ
	３．Ｍ／Ｍ
	４．主要面談者リスト
	５．打合せ議事録
	６．Questionnaires and Answers
	７．収集資料リスト
	８．物価調査票
	９．ローカルコンサルタントリスト
	10．事業事前評価表


