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Terms of Reference
for

Expansion of Flood Forecasting
and Warning ~ervices

with reference to the
Action Plan for Flood Control in Bangladesh

1.0 BACKGROUND

1.1 Preamble on the Action Plan

The disastrous floods which affected Bangladesh in 1987 and 1988
raised considerable international interest in helping the country
fInn II 10n,-: t.("rrn ~ollltion 1.0 t.h(' l'loorlinlt pf·ohl(~m. 1\ number of
~.;LIHjies wcn~ lIf\(jl!rLukcn, and ill June I~H9 the GovernmenL of
Bangladesh requested the World Bank to co-ordinate a five-year
Action Plan for Flood Control in Bangladesh. The role of the bank
in co-ordinating international efforts to assist Bangladesh in
flood control ~as endorsed in the Communique of the G7 economic
summit meeting held in Paris in July 1989. The Action Plan was
endorsed by a meeting of donors held in London in December 1989.

The Act.ion Plan consists of project oriented studies in all the
country's main regions, supporting activities to improve project
design and execution and non-structural measures. For each of the
plan components, comprisin~ sur'vers, studies or pilot projects, one
or more JOllors origlnally exprcs5~d intcrcst in providing financc.
The various actions are to be implemented by these donors in close
co-operation with the Government of Bangladesh and under the co
ordination of the World Bank, as described in the Action Plan, The
Governmpnt of Bangladesh has established the Flood Plan Co
t1l'dilJlll.ioll ()r·i~l\fll:;IlI.i("Hl (FI'I'O) I.() ,:n-nrdilllll.'· (If'Liofl PltHl prnjc(;I.:1
in t3anglaJcsh. The development of flood wurning services under /o'Al)
10 1S seen as a key non-structural measure I..hich will make a
significant contribution to flood preparedness and hence to the
national economy.

1.2 Th~ Physical Problem

The whole of Bangladesh is subject to a vigorous monsoon climate
t.,'hich produces a rainy season lasting from May to September.
Annual average rainfalls range from 1200 mm to over 6000 mm, and
about 80% of this falls within the wet season. With the exception
of the south-east of the country, the rest of Bangladesh occupies
active delta and flood plain zones developed at the downstream end
of major' .;atchrnents which drain Vllst arel}S of the northern and
nort.h-eastern [ndian sub-cont.inent., along with the eastern Himalaya
nnd pal'ts of the Tibetan Plateau. The principal rivers concerned
are the Brahmaputra, the Ganges and the Meghna - over 90X of their
combined catchment areas lie outside Bangladesh.



Flooding to a lesser or greater extent is an annual phenomenon - in
the more extreme years well over one third of the country may be
affected by floods. There are three principal causes of flooding:

floods on the major rivers, generated over ti.~ir

contributing catchments inside and outside the country;

rainfed floods, caused by localised heavy rainfall over
several days, exacerbated \o,'hen the levels of major rivers
are high, thus impeding drainage:

floods generated in the hilly areas to the northwest and
northeast of the country, which experience extremely
heavy rainfalls. These are termed flash floods.

Coastal areas are affected
cyclonic storms, but these
project.

by tidal
have onl:-'

flooding,
limited

storm surges and
relevance to this

The impact of flooding is made more serious due to the rapidly
increasing population placing more and more people onto marginal
land exposed to flood risk. Severe floods have a major impact on
communication and commercial' nfrastructure, but even under average
condi tions, considerable dan,~.,-,e is caused to agricul ture and rural
housing.

1.3 Rationale

Flood forecasting and warning was identified as a key component of
the Flood Action PISI, hich could exert major benefits on numerous
aspects of national life, with considerable potential for improving
the national economy. As such it is recognised as a highly cost
effective, non-structtlral measure.

The management of water, and in p~rticular, control of floods are
essential to the future of Bangladesh. On the one hand FAP will
concentrate on the development of structural controls such as
embankments and drainage systems, but it has been clearly
recognised that non structural measures like forecasting and
preparedness are highly important and also complement physical
design. Early development of these can help both the population
and the productive sectors of the economy to cope with floods until
major structures are in place. Forecasting and preparedness will
continue to be essential for management and maintenance of
protective structures during and after construction.

1.4 Previous and present Project Activities

The Flood Forecasting and "-larning Centre (FF&.WC) of BWOB ~'as

established as a permanent entity in 1972 located at 8th floor
WAPDA Building,Dhaka.The jurisdiction of the centre is allover
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Bangladesh in respect of the water level and rainfall
representative stations for forecasting purposes. It received UNDP
assistance through Project BGD/76/006 between 1981 and 1986, and
also Project BGD/88/013 which commenced in July 1989 and continued
till November 1~92 with short break from August 1990 to December
1990. Both projects were executed on behalf of UNDP by the World
Meteorological Organisation (WMO). The latter project was started
as a precursor to FA? 10, but as it has extended far beyond its
original schedule, it has effectively functioned as a FAP
component.

DIII'in~ I.h(' IH'f'j'Jd "rom .lilly 19H!) Ln Nov/'mh"f' 1!)!)2 I.h.~ prl)j'~';l hu.:{
resulted in the following facilities.

A wireless network has been upgraded from 50 Nos. to 60
Nos. and monitoring stations have been increased, water
level from 35 Nos. to 47 Nos. and rainfall from 34 Nos.
to 46 Nos.(Fig 1,2 & J).

Forecast with 48 hours lead time with th help of new
model (MIKE-II FF) llas been established and disseminated
to concerned authorities IlS described in project
mana~ement chapter. The forecast lead time for 72 hours
ha~ also been formulated and is in trial use.

Improvement of HYdrometric network.

A micro-computer system for receiving and analysing
weather information from NOAA Polar orbiting satellites.

A rnicro computer based Local Area Network (LAN l
operation of flood forecasting models, the centre's
base and the production of forecast outputs.

for
data

Installation of new data base system UNIX operating
system.

Teleprinter, facsimile and land line links for receipt of
data including water level and rainfall information from
India primarily through BMD storm warning centre.

Reconnaisance survey for nationwide Telemetry System.

Support for nationwide data acquisition and dissemination
system.

Overseas training and local training.

Summary of the achievement of outputs is enclosed as ApPendix-A.



At the same time as BGD/88/013 was progressing, implementation of
the Pilot Telemetry System p' ,ject was expected. This is funded as
part of a debt relief grSJJl. from the government of Japan and
implemented directly by aWDB through international tender. The
system has been designed to link 9 river level and rainfall
stations to a monitoring centre at FF&WC. Three stations are to be
located at the entry points into Bangladesh of Heghna, Brahmaputra
and Ganges rivers. The remaining points are located immediately
upstream of Dhaka. Ttll design has been compJeted, but no contractor
has been appointed.The contract ~ill be awarded soon.

The present facilities provide a sound basis from which the future
development of national flood forecasting requirements should be
made. In its present state the entre is able to produce daibo
forecasts at 16 points on the main river system as illustrated in
Flg.4 using the MIKE 11-FF model. Forecasts are made for advanced
periods of 24, 48 and 72 hours and are issued daily as part of the
River Situation Report. There is also daily production of e
Bulletin which records rainfall and river level over the preceding
3 days at each station in the observation network.

2. Project Management

2.1 Institutional Framework

The FF&~C at present is a division of the Directorate of Surface
"'ater Hydrology 2, ~'hich is under the control of the Chief
Engineer, Hydrology of BWDB. Field operations are supported by the
Construction and Instrumentation Division. The responsibilit)' for
the day to day operations of FF&.WC wi thin BWDB is expected to
continue in this format and thus BWDB remains the most appropriate
implementing agency. As the project is a component of the Flood
Action Plan, the Flood Plan Co-ordination Organisation (FPCO) ~ill

have a role to review and guide progress.

The flood forecasting operations have been dependent on a working
arrangement with BMO for receipt of various items of meteorological
information, e.g radar pictures, synoptic charts,etc., and this
will continue. During the monsoon period FF&WC also receives daily
satellite imagery from the western Pacific geostationary satellite
(GMS-Japan), which is monitored by SPARRSO (Space Research and
Remote Sensing Organisation) in Dhaka. Once the river situation
and forecast has been prepared, it is disseminated to the following
(complying Standing Orders for Flood)

(1) News Agencies
(2) Radio & TV
(3) Public Information Department
(4) Ministry of Relief & Rehabilitation
(5) Concerned Government Officials
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(6) Concerned Water Development Board's Officials
(i) Field Wireless Stations (to inform Water Development

Board's Officials, when the river crosses danger level at
that point)

Detailed dissemination list is enclosed as
and warning is also transmitted to the
forecast points as shown in Fig. 5.

Annex-I.
wireless

The forecast
stations at

The functional body is expecled to be the recently established
Disaster Co-ordination and Monitoring Unit (DCMU), which itself
will be developed through FPCO by FA? 11. FF&WC will extend their
existing responsibility for distribution of information, and will
take on a special role to assist DCMU in interpretation of
information. FA? 11 and DCHU will identify and develop pathways
for distribution of forecast and warning information which will be
an input from FA? 10. The identification of the needs for forecast
information from the field will be a joint responsibility of the
project and DCHU for which close co-operation will be required with
the large number of government agencies with responsibility for
disaster management under the Emergency Standing Orders for Flood
and NGO's with relief programmes.

The project is basically organised as a series of interconnected
modules based on specific activities. Donor or a number of separate
donors may be involved.

2.2 Project Contributions Under the Flood Action Plan

;.low that the flood forecasting and warning system (FA? 10) is
established in an initial form, it should develop its 'interactive
role with other FA? components. This role is impor.tant in the
overall advance FA? will make to sustainable national development.
The expansion of flood forecasting facilities requires a
combination of technical and operational developments, to be
paralleled with improving and broadening the scope of information
and dissemination to meet the requirements of users and the public
in genec-al.

The nucleus of FF&WC will now be developed to provide greater
detail of information at a local level, with increased forecast
lead time and better public dissemination. The needs for the future
are

(al Improve and expand the capabilities of the FF&WC so that
it will function as a proper ~operations centre";

(bl Extend the coverage of flood monitoring and forecasting
to a larger propol-tion of the country with deplh/arcu
inundationi
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(c) Improve the dissemination of forecast outputs and develop
public a~areness at the grass-root level.

The principal interactions wi th individual FA? components are
explained below and illustrated in Fig. 6.

FA? 11. Disaster Preparedness. There is a clear demarcation
between the role of DCMU in the dissemination of information and
the implementation of flood preparedness and response actions, and
that of FF&WC which ""ill provide the forecast information. At
certain stage of disseminated forecast FAP-ll/DMB (Disaster
Management Bureau) ""ill arrange the necessary high level co
ordination committee meetings I call meetings of focal points.
However, FF&WC will have the responsibility to develop its range of
forecast outputs and existing dissemination lines to meet
requirements. in particular for mass understanding. FAP-II will
provide their Forecast/Warning input requirements to FAP-IO.

FAP 19. Application of Geographical Information Systems. This
will provide vital information to link between the river system
models and topographical information necessary to develop depth
area inundation models. Model development and the appropriate
adaptation of HIKE11-FF will take place through the FAP 10 project.
The provision of information from the GIS will be prepared by FA?
19 ......ho ....·ill also advise and assist ,.'1 th the necessary software
facilities. The initial stages of the development of depth area
models under FAP 10 ....·ill take place on a pilot level where link
~ith the programme of FAP 20 could be beneficial.

rAP 24. River Survey Programme. This is expected to provide
improved information on river hydrology and morphology. which will
be complementary to the development of river forecast models.

FAP 25. Flood Hydrology Study and Flood Management. The flood
management component started in October 1992. Initially as
planning exercise, it is envisaged that the models could be used
for specific real time functions. The flood management model will
be adapted by FAP-25 from the MIKEll general model and GIS
information from FAP 19. Once developed will be handed over to FAP
10 for real time operation. Recalibration with updating data will
be made by FAP-10.

Future Dissemiantion

The dissemination of flood forecasting & warning will be done on
the basis of liThe Emergency Standing Orders for Flood". FAP-10
shall maintain close liaison ....·ith FAP-ll/DMB/DCHU.
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3.0 SCOPE OF wORK

3.1 Objective

The overall objective is t.o provide improved information to aid
nat.ional preparedness [or floods as II major contribution Lo Lhe
non-st.ructural measures aimed at mitigating flood impacts. The
mitigation of flood impacts will be achieved by progressive
development of flood forecast and warning capabilities to increase
accuracy and timel iness and extending their coverage to more
lOGalised areas. This reqllires .<l, number of teGhnical developments'
incorporating new eqllipment such as Telemetry etc. The technical
developments ·.... i II have to be matched by a greater ranges of
forecRso-~ outputs to serve the needs of the Government and the
public. Thi:i project will keep good liaise with FAP-25. Flood
management and modelling and FAP-II - Disaster preparedness as had
been rlisc:t!ss{·d in Art. 2.2.

!'h~~ QULpllLs "II'"risac;cd in t.he pr~~enl. TOlt Expl.ll1sion of Flor)d
Fort'{"aSLJIlJ~ ilnd \....III·nill~ S"I'vjr:f':~ hitv" 11"':11 /lr',·!'uI-.;rl IJn 1.1t(· I\I'(JV('

li~ht withollt any duplication with other FAP Components. The radar
component has been dropped in this TOR as per minutes of the 13th
meeting of the Flood Action Plan Technical Committee held on
December 2;. 1992 in the Conference Room of the Ministry of
rrri~l'\r.ion, 'Natpr n,""vp!opmenr. Flnrl Flnod r,ontrol {'"lTWDFGl,
Oant..llHdc~h Se{;r.~tHI·iaL, IHlltld~.

3.2 Outputs

The setting up of a fully comprehensive flood operations
centre within BWDB.

Increased numbers of
secondary rivers.

forecast points on main and

Improvem~nt of lead time and accuracy for real-time
forecasts on main and secondary rivers.

(mprovement of facilities for hydrological and
meteorological monitoring, including development of
telemetry and existing radar facilities.

The establishment of
countries in the Ganges

improved data
- Brahmaputra -

exchange with
Meghna basins.

Development of real-time forecasts at the regional level
and provision of local depth-area flood forecasts.

Deve lopmen t 0 f a
mostly in the east

forecast system
of the country.

1
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Provision of more detailed forecast information and e
range of forecasts targeting different users.

In conjunction ,dth and In support of FAP 11, increase
public awareness of the 8\'ailllbilit;'o' and understanding of
flood I.arning information and the benefits t.o be derived
from their use.

Improved inst.it.utional st.ruct.tlre wit.hin FF&WC to provide
afld maintain the necessar,' svr\'ices.

!

3.3 Description of Activities

Provision of specialist. services by international and
local consultants in support of the project. programme.

Procurement und installation of additional wireless sets
for observation network.

Design, procurement and installat.ion of additional
automatic telemetry faci 1 ific>s.

Rpinstallation and upgrading of a micro-wave (UHFI link
between Bl'1D and FF&~'C to pro\-ide mul ti-channel datn
tr'ansfer facilities for radar imagery, catchment rainfall
estimates and meteorological data.

Contirl\red development of nlodclling applications, In
particular for regional and localised warnings.

Linison with FA? 25
mnnugement models and
FF&KC.

in the development of flood
thei r operation in real time by

Development of more comprehensive and effective warning
and forecast outputs linked to an improved dissemination
syst.em to be set up by Relief Ministry,

Procurement of vehicles and office equipment. to support
operations.

Provision of maintenance service and spares for computer,
telemetry systems and existing radar.

Phased software and hard""are developments
computer LAN.

8
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4.0 TERMS OF REFERENCE

4.1 Introduction

As FF&WC has developed a sound bas is", it is important to bu i td on
I.hi:~ lind tlol. I.(J d.'v()Jv,~ r"';:q,ulI~ljhj I j l.i';:l 1,<1 o l./I" r' 1;"nl."'''I, 'I'll'"
"X j:-I I. j f1lJ; I':l'; I J iI, j "'1 ';flfl I,,· "XI"lfldl',j I,ll II I j III I 1..·d '·x1.f'IIL w j LiI',lI I II

mUJol' IISSlsl..llllCl.I jlf·o.t;n.uIIOlc. SOIllI· dcl;r'cc uf dIVI;/':-ill'lGlLLIOIl of
forecast outputs could be developed, the subjective application of
river level forecasts to local area impacts, and improving
awareness within the BWDB structure at regional and local level.
However, staffing levels and availability of funding would soon
become very restrictive, To meet the expected needs under both FAP
and in the national context through the overall objective and the
outputs listed above, a major co-ordinated programme is required.
The programme will consist of a number of sub-components/modules
which have been organised as follows.

Sub-Component/Module 1.

Sub-Cornpon<:>nt./'lodult' 2.

Sub-Component/~odule 3.

Sub-Component/Module 4.

Co-ordination and monitoring to maintain
the progress made in setting up the FF&WC
in BWDB to ensure that the other
activities and their outputs are
integrated satisfactorily into the FFW
system including the accessing of
external hydrometric information and
containing the established links with
other FAP components.

Expansion of Flood ForecasLin~ System
Lhroll/:h tlpdnl.ed lind imprnv.',j IlH)r!.·11 ill~

1l1;l.jvi I,j<'~-I inr;lllrlirn: Up' d.·v.,I()IIlIl.,rtl <,I'

flooded areu/depth forr.cast In
conjunction with FAP-19 and FAP-25.

Development and improvement of forecast
outputs, public and user awareness and
dissemination with special emphasis on
development of appropriate warning
systems at grass root levels.

Installation and development of Teleme~ry

system to upgrade data collection and
improve forecast accuracy and lead time.

The separation of the whole project into sub-components/modules is
also seen as facilitating multi-donor support, possibly through
sllb-<:onLr'lcts. Th •.;lI"C are c!e;.ll' dist.i.ncl.jon~ be1.Wf>011 t".r~chni(;lJ.l and

S:0~i'tll:, f'}rientr~d reqllir~ments ~~hich shoilld :lllo..... close



identification ~dth individual donor programmes. The project
progI'amme to lint the implementation of the various modules will be
carried out as a Technical Assistance arrangement by consultants or
an international inlplementing agency.

4.2 Coordination and monitoring to maintain the progress made in
setting FF&WC and Increased access to hydro-meteorological
forecast information from external sources. (Sub-Component/
Module 1)

Coordination and monitoring to maintain the progress.

Liaise with FA? components and different organisation.

Upgrading or the replaceme'lt of the data link between BHD
and FF&\I'C to a high level of reliabili ty to provide FF&WC
with visual nnd processed data from the radar system and
data through GTS system from India.

Development of
facilities for
warning centre

necessary software and terminal hardware
improved data handl ing from the storm

(SWC) computer system to FF&WC database.

Liaison with
informa ti on
forecasts.

BHO
for

over provision of improved forecast
both long and short term rainfall

DeveJ\ ment of the use of the \<\'eather satellite receiver
systeol to provide more detailed information on local and
regional weather behaviour.

Maintain liaison with SPARRSO and FAP 19 to advise on
remote sensing potentials and utilisation in flood
forecasting operations.

The inter relation between the sub-components/modules and the
general support of technical developments,studies and training will
be co-ordinated through a full time Team Leader/Chief Technical
Adviser working in direct co-operation ~ith a national counterpart
in DWDB.Other staff having a number of short term inp~Ls specialist
consultants will provide overall co-ordinati~~ as shown in Fig.?
and illustrated in Art. 7.

The BMO has recently acquir~d a microwave data link with the World
Weather Watc~ 0TS regional centre in New Delhi. This allows rapid
transfer ~f meteorological and flood data to the BMO database. The
former micro,",'ave linl;; between BMO and FF&WC is to be re-established
to allo~ transfer of information which is currently done by
teleprinter under manual operation. The data handling facilities
in the BMD database will require software development to allow
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tIl t IIll;l t i ,. d.l r, l '.;c' r'''PIl lll!{ 'lnd Sl' r "(; L i 011. .11111 f' 11l~:1lI1 :l~ i 011 t.O tilt'
t, F'-'\~l' .1.\ r.;lhll~;", ~lod"lIl:; llllv" .'l J f'Cllrly h""11 I"'(}V I "I'd IIl1d(""

Bf;l)/~X/OI:I. and I hex/) will npcd Lo h,! pr'olB'r'ly IIlLpI'faced with hoLh
system::;.

4.3 Modelling studies and applications to develop the range of
forecast.s produced. (Sub-Component/Module 2)

Cont.inued development and rerinement of the general model
MIKEII-FF to improve lead time and accuracy of forecasts.

[n conjunct.ion with
dc-velop r'e~ional LInd
models in relation to

SWr-IC and FAP Reg i ona 1 Stud i es.
sr.condar·y river flood rorecl.lsl.in~

the identified t·cquirements.

As a preliminary to detailed model studies. use existing
topographic and flood extent data to establish relations
bet~een local area flooding and danger level.

Develop local area models givin~ depth - area floodin~

forecasts by interfacing MIKEll models with terrain
models and GIS duta. This '..·ill involve the facilities
and outputs from FA? 19, 8S appvopriut.c.

Prepare adaptations to real time flood forecasting of the
flood management models pr-epared by FAP 25, comn1cncin~

with pilot studies of selected flood prone areas.

Ex tend he use
flashy rivers
Bangladesh.

of real
with

time rainfall/run-off models to
catchments cxtendin~ outside

The p~ogramme fo~ model development will continue in close co
o~dination with the Surface tiater ~odelling Centre and other
components of FA? Improvements and updates or the general model
and the production of regional real time models will be carried out
by the project and SWHC as information becomes available. Under
the PI'oject BGD/88/0l3 , updating and recalibration of the models
tukes place prio~ to the monsoon season to incorporate the latest
updates 1n the gene val model by SWMC.

In developin~ models for depth-areA-inundation and for flood
management, close co-ordination with FA? 19 and FA? 25 will be
necessary to incorporate hydrodynamic modelling with GIS facilities
and ter~ain models. In the early stages of the project, the area
i:lllnr.'ltion and the management models will be developed at a pilot
level. In view of the detail of data expected to be available
throll'Sh the work on FA? 3A (lnd FA? 20. the pilot. level work could
concentrate on the Jamalpur and Tangail areas. The aim must be to
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quickly apply the findings at
prone areas. Another target
estimates in direct relation
reference points.

the pilot. level to
....'ill be to apply

to the present

specific flood
areal floodin~

"danger level"

The goal is to utilise the models ~d thin the FF&WC operations
centre in real time to produce the necessary forecast information
as part of a broader flood management and preparedness programme.

4.4 Development of
dissemination.

forecast outputs, public and
(Sub-Component/Module 3)

user awareneSfi and

Increase the detail of forecasts and warnings with regard
to locnlity, depth - area and timing.

Introduction of a phased level of ~arnings to assist
preparedness.

In liaison ~ith the
of forecasts for
television.

appropriate bodies, prepare a range
specific users, e.g. newspapers,

Liaise ~ith FAP 11 t.o prepare systems for improved
disscminat.ion and response for forecasts and '.Iarnings,
particularly at the "grass roots" level.

Consolidate the dissemination of forecast and warning
information at a national and regional level within BWDB
and government organisations.

Carry out. evaluation of impact of forecast and warn ins
information with existing distribution users and sample
groups across the spectrum of the community.

Develop public awareness to flood warning information
throllgh publicity and educational programmes.

Develop a~flreness in
sector t.o the use
prepal·edness.

government, NGO's
of ~arnings as

nnd the pr i \"8 te
part. of flooe

The ""ork proposed has links wi\.h t.he programme for disastCt
preparedness to be undertaken by FA? 11. The Relief Ministry WIll
be supported br FAP 11 in the development of preparedness
programmes for cyclones and floods. Actions during emergen(;~'

situations will be llndertakf throllgh the Relief Ministry, but the
need for improved flood [oreedst information and dissemination ~ill

be identified by FAP 10. At present FF&WC is responsible for th('
dissemination of daily bulletins and forecasts to the agencies
listed in Annex 1. At tinles of emergency it has specific duties
under thp E:mergcllcr Standing Order.!'., and in particular stays if;
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direct wireless contact with BMD personnel in the regions: There
is a clear demarcation between the future roles of FA? 10 and FA?
11. FAP 10 will provide the forecast information in a number of
forms according to the requirement of the targeted user. This will
be distributed much as at present to government and other agencies
at the national and regional level. The responsibility for
widespread dissemination of flood warnings at critical times,
particularly to the lowest level users, will be through systems to
be identified under FAP 11.

4.5 Development of the telemetry system
and improve forecast accuracy
Component/Module 4)

to upgrade data collection
and lead time. (Sub-

Ensure full integration of the Pilot Telemetry System
with existing flood forecasting activities and evaluation
of the performance of the system.

Design, procurement and installation
telemetry system to more stations about
localised forecast requirements.

of extended
40 to support

Phased replacement of
stations with automatic

wi ['eless
telemetry

links at
stations;

key river

Expansion of the existing wi['eless observation network to
meet the needs of regional forecast models.

Integration of all telemetrY inputs to the routines of
the Operation Centre, with automatic links to database
and models.

It must be noted that this part of the project plan is highly
dependent on the performance of the Pilot Telemetry Scheme. The
cost estimates to support the activities under the above terms of
reference are based primarily on the provision of about 40 field
Telemetry stations as illustrated in Fig. 8 as well as in
Appendix-B.

Telemetry is required to support local area and flash flood
forecasting where frequent monitoring and short-term updating are
essential. It also has g['eater flexibility for accessing
information than wireless stations which are not always
continuously manned. The expansion of telemetry has to allow for
additional telecommunications facilities and modification to the
central control system, though it is assumed that the major capital
costs for these will have occurred under the installation of the
pilot system.
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4,6 Training

lrainill; ~ill oe carried out in an Oll-Lh~-job manner as ~ell as by
courses. stud:-' t.ours and attachments o\"erseas. It is importallt
t.hat. II .... ide spectrum of staff rE'cci \"(' C):posure to opertt.t.ions tlllO

techniques in other flood forecast.1ng undertakings. As this is II

long term project, the programme should be flexible and developed
progressively. A provisional breal: down of training location and
notional costs is given in Annex 3. It is anticipated that Ute
main training topic requirements will be for;-

operation of the
exist ins flood
facilities;

telemetry system and
forecasting and

its linkage to the
data processing

maintenance of telemetry installations and equipment;

system management for UNIX based computer local Hrea
network;

advanced hydrodynamic modelling techniques for model
developments;

hydrodynamic and hydrological modelling for new staff
joining:

hydrological forecasting for ne~ staff joining;

meteorological and remote sensing applications in flood
forecasting and maintenance of micro-wave link between
BMD and FFWC and analysis of synoptic charts of BMD;

operation
system and

and
its

maintenance of
links to FF&.WC;

the hydrological radar

interpretation and analysis of hydrological radar and
satellite outputs for flood forecasting purposes;

impact assessment and disaster preparedness;

forecast preparation and presentation;

public liaison and development of training and public
eduction.

!i.O REPORTING

lrlception Report.. To b submit.ted ~ months after tile
commencement of the project. This WIll re\'iew the TOr.,
revise these if appropriatp nnd provide a detailed wor~

plan to meet the project outputs.
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Quarterly Reports (Progress l. After the inception report,
the con~l.lltants will submit quarterly reports showing the
pro~ress of activities and the project budget delivery.

Annual Interim Report. At the end of years 1 and 2 of
the project, the consultants will submit 50 copies of an
interim report, covering all aspects of the study
completed to date. It will also contain discussion on the
coming year's programme and review options for long term
development.

Draft Final Report. The consultant will submit 50 copies
of the draft final report for review by GoB 3 months
before the end of the project. All comments should be
presented for discussion within 1 month.

Final Report. rollowing finalisation of comments and
their discussion and amendment, the Draft Report will be
revised and improved as necessary. The Final Report will
be sllbmitted in 50 copies at the end of the project.

Workin:{ PHrcr~,. These will be submit.t.ed ~.\t l->lJitablr:
intervl,l!S on specific topics within the project to
pro\"ide a forum for discussion and information exchanie,
!Mrticularly amongst the components of FAP.

6.0 PHOJE(;T DUI~A'I'ION AND S(;IIEDULE

The project is planned to continue to the end of 1995 in line with
the time frame initially proposed for the first phase of FA?
Assuming a start date closely following the end of Project
BGD/R8jOI3, this gives a project duration of about 3 years. This
assumption has been used in drawing up the bar charts for the
proposed work plan und staffing inputs. (Fig. 9 and 10).

The periodic upgrading of the general flood forecast model is an
activity that can be carried out by FF&WC staff in conjunction with
S\.."MC, and is expected to take place throughout the project. Other
specific studies will have to commence early in the project. The
work for local depth/area forecasting can start with the existing
general information on flood depth at given return periods as
produced by HPO and L\ thorough review of the local "danger level"
criteria. The aim to liol< river forecasts models with land
elevation models for area forecasting must be progressively
developed with the activities of FAP 19, commencing at the pilot
level and t.hen proceeding to speci f ic flood prone locali ties.
Flood management is another area where real time forecast
application are envisaged. Some liaison with FA? 25 will be
required from early in the project as their progtamme develops.
Once flood management models are defineiJ, then FAP 10 will
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concentrate on developing these to real time operation for evclltual
incorporation into ttle Flood Forechst Centt'e operations.

If the recommendations under BGD/B&/OI3 for incr~ase of FFL~C stafl
levels and the- relocation to th", HydJ'ology Centre s1 te are
iml,lemcn:ed before the start of F"H lli. then the:' rest-oration of lh("
ciato l~nL •..-ith B~lD must- be an early pnorit}·. This \"'ill be linked
•.-1 th the upgrade of the DMD micront.'; computer and the development
of tJle interfaces ~ith the FF&WC compu~er networl:. Once this lS

established, there can be progressive gro""th in the accessing of
forecast information from SHO.

The c>..pansion fiud upgrading of forpcnst infor'mllllon pro\'ldC'c! \0."11.1

he II continuous process ttl -/lout tllt- project. 1 t can o::la:-'
1mmediately, e\'en \o.·1thout <.:.\.lcr'nuJ {..-rojcct support ",-ith tne
implementatlon of some recommcndaLions made under BGD/BB/CJ13.
These largely concern reformatting of published ~nformaLion and the
introduction of a more phased process of alert and warning. Onc~

in place, this will a]lo~ the commencement of a long term programnlL
for the development of public awareness as to the use and
understanding of forecast information. Training is en\'isaged for
ewes, gO\'ernment and other recipients, as well as general publicity
and can be undertaken in each year of the project. During the
latter stages of the project whpn mo:-e local forecast informatioll
1S anticipated the training and a~areness programme ~ill b~

extensive.

The telemeLn" expansion is the onl~ module for ...·hlCh nn early sta:- ....
is not anticipat.ed I us it o. ...'ai ts th(~ construction of the pilot
telemetry sySl.em, t.he programme for ""bicb is under exccutioll at tht"'
mOlncnt, The tiystem is expected Lo b,> 1n place by the end of 1993.
FAP 10 will then re\"ie ...' the performance and plan for futul'!'
development. in a .vear or t ...·o, to be follo"-'ed by procurement wilt"
the aim 01 tI8\"inf; the extended H~'stem constructed, fully
operational and jnte~rated wit the activities of the centre .r.
ye-Ar 'hl'ec.

7.0 S']'lIFFlNG J. jJ O'l"IJEH. STUDY INPUTS

The project activities are arranged under five main modules. wniet"
"'ill largely run concurrently, rather than being sequentiRlly
dependent. Thc inter-relation bet~een the modules and the geller'sl
support of technical developments, studies and training ~ill be cu
ordinated througll a full time Team Leader/Chief Technical Ad\"lS('
...·orking in direct co-operation "dt.h 6. national counterpart in B\or,·IH.
Other sLaff having a number of sllorl-term inputs and specjall~t

consultants ~ill provide overall co-ordinetion os in Figure 5.
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The project will require the services of a number of suitably
qualified expatriate specialists, through an internationally
r~co~nised consultancy firm or an appropriate implementing: agency.
In addition to inputs connected with the specific activities
identified as modules, the following general staft' inputs are
required.

- Team Leader/CTA
- Computer Systems Specialist
- Hydrologist
- Short-term Consultants

32 ro/m
11 m/m

8 m/m
21 m/m

Annex 4 contains job descriptions and TOR for the key posts, but
the duties of the general project staff and the staff inputs for
the various modules are described briefly below.

The Teall) Leader will be responsible throughout for management and
co-ordination of all activities under the international project
inputs. He will liaise with and directly advise the counterpart
n~ency to support and expand the activities of the FF&WC, the point
of eon tact being the National Project Director. The Team Leader
.... ill also be the focal point for co-ordination with other
government agencies involved in the project and the activities of
the Flood Action Plan.

Ttli' Gompu tc r ::iya l.cm:t 5p(:<; i III i MI. ha:1 1.0 CIl~HII''''' I.hll t. I. h." rite: i 1 i t. i '::1
IH·ovi<.lcd by t.hc PLluL Telemet.ry SysLem ul10ws dlt·CC;t. I.H':C;C:;:; of <.luLu
too the LAN for model and dntaba!::lc operations under UNIX. The
specialist will also advise and co-ordinate developments to the LAN
to support expansion of models and database, including integration
of other data sources and facilities, e.g. GIS, inter computer
communications with SHO.

A Hydrologist is required to provide specialist technical co
ordination between the various project activities and to guide the
work undertaken by supporting studies. He/she will also carry out
review of results and operations and concentrate on research and
planning concerns, particularly the application of model results to
operational requirements. As the extent of this work is difficult
to ascertain until the project is under way, the time of the
specialist has been limited, but further support for this activity
is allowed under ad-hoc cons\lltancies.

Short-term Consultants. There will be the need for a number of
short term specialist inputs to support the programme, and these
should be particularly linked to training. The fields to be
covered are:

- remote sensing,
- flood management and damage/risk assessment,
- hydrology and hydrometeorology,
- media/public awareness,
- institutions and organisational planning,
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- sociological/public participuLion matters.

Staffing inputs in Lhe various proj~~L modules
degr'ee of flexibilit:," as these are anticlpatea
sub-conLracLs. IlldlcaLive sLaff jnputs and
given bel 0"",

would have n certbir.
to be implementec as
the 1 r du rn t i on .H''''

Sub-Component/Module 1 Co-ordina tion, monitoring I suppo rLinf(
studies nnd accessing of external hydrometric information. The
specialist staff inputs required for this module will cover t~l

design and physical installation of the BHD and FF&WC data 1 ink :IG

the modification of software required for data handling an~

Lransfez'. The communications link \"i11 require sen-ices fror:;
Telecommunicalions Specialist lOLnlling 6 man months over '_tl("

project, which allows for the initial design and installation ond
maintenance supervision in each yenr after construction. Software
modifications to tile BHD data handling facilities will be handled
by a short term ad-hoc consultancy. As a short term sOllltlon for
the operation of the existing radar for hydrological purposes. the
proposal of Chinese teem regerdint the spares like magnetron fo:
about five years and development of soft~are to receive the hyara
data ....-ill be considered afLer taking permission of EEC. The
existing radar facilities are explained in Annex-2.

Sub-Component/Module 2 - Development of Flood Forecasting Models.
The use of the HIKEll model for flood forecasting is directly
I inked \...-ith the model de\"elopmeni.. programme of tne Flood Act.ior.
Plan, \o,'hich is in turn linked to \ he' programmme of the Surflle'(
K~ter Modelling Centre ~itll DH] as corlsul~ants. SWHC will ?rO\'lCe
Lhe regular upgrudes of the general and regjonal models. The
specialised development of flood forecasting models ~ill be car!'ie~

out within the project with the 8ssistance of Hydraulic Modelling
Specialists, To carry out new model development and Lo continue
ttle improvement and expansion of eXlsting models, the sub-contract
will include regula~ staff inputs over the whol~ project total1in~

22 man months.

Suh-Compollent./Modulc 3 Improvement of Outputs und Publ i"
Awarellcs~. The development of lilt.: range of forecast O\llPll~

p:-odHct'd by FF&"T lo'i11 r'equirl L!IC SCI"\"lCeS 0: It For(·('/t·"
,\ppljcations SpeciaJ.ist. Thes£: ll.~>ut~ ..·.'111 Lake place ttl \"l! i
Lime thl'oughout t.he project and t.C'lul i~, men mon ... hs. IL is higlu,
important. to ident.i fy the needs ('If various brouPS to releCt.
forecasts to preparedness. As 1.nis ~ill require detailed
evaluation at local levels, it is proposed that this module shoulc
iflcllidc irlput~ by a Soclo-economist expatriate cotlsultanL ~tlO tluF

e~;pericnC'e of th<? impuct of flood ""orning pl'o~rnlllme~ in Olll'"

COllntrJCS, The inpuL ""ill be' 8 lIlllfj rHolltn~. The UCll\ iLI"S Of t h "
module ",'ill be SUPI'OI'lE'd m'._:'~ c!isclplinl1l'~- '('1n; cf .l

const;l tants Lo iucnt.i ::'- . t-'<jl. ~. "'1I.en:'!:> {liid enCOl: nq;e put,) 1 '-



part:icipation over a broad spectrum of society and to eva.luate
f~ed-back.

Sub-Component/Module -4 - Telemetry Development. One Telemetry
Specialist will be required to ensure that the Pilot Telemetry
System is fully integrated with the other functions of FF&WC. At
the tlme of installation he will have a short input to ascertain
t.he SY:itcrn cllpabilities. Once the system is established and
operating under monsoon conditions, he will review performance and
assist in the planning and implementat.ion of further telemetry
developments. (11 man months),

Cost:

S1. Sub-Component/ ModuleNo. Total cost
I in million

Han Cost in
month million

1. Co-ordino.tion, 78 US. 1. [27 US. 2.061
moni toring &
supporting studies

2. Expansion of model 22 US. 0.396 US. 0.396
application

3. Development of 23 US. 0.322 US. 0.391
fo recas ts & public
awareness

4. Telemetry system 11 US. 0.154 US. 3.254

8.0 RESPONSIBILITIES OF THE GOVERNMENT

8.1 Freedom from Taxation and Duties

The Government/Executing Agency shall bear the cost of any taxes,
duties, fees, levies and other impositions under the laws and
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regulations in effect
expatriate personnel in

in Bangladesh
respect of:

on the consult.ant

any payment.s made . "l t.be consult.ants or t.heir staff,
other t.han BangladL 1 nationals. in connection \.-it.h the
carrying out of the services;

any materials, equipment. and supplies brought into
Bangladesh for the purpose of carrying out the services
and ~hich after having been brought to the country ~ill

be subsequci Y withdra~n therefrom;

any equipment imported for the purpose of carrying out
the services and paid out from the funds provid~~ by the
Government and ~hich is treated as t.he prop~rty of the
Government.

Provided that:

al The consultant and his exp~:riate personnel shall follo~

the usual custr:;..s procedure of
importing prJperty into Bangladesh;

the
nnd

Government. 1n

b \ I f the consul t.ant or any of the expatriate personnel does
not withdraw, but disposes of any property in Bangladesh
upon which customs dutie~ und taxes have been exempted.
the consultallt shall bear such customs duties and tuxes
ill co-rormit~· ~ith the regulations of the Government.

8.2 Other Privileges and Exemptions

The Government shall:

provide the expatriate personnel with work permits und
such other documents as shall be necessary to enable them
t.o perform the services, including privileges specified
in the Government of the Peoples' Republic of Bangladesh
notification no. IRO 88-L-85/906/CUS, dated 13 February
1985 and IRO 89-/85/907/CUS, dated 13 February 1985,
(circular of 1988 is t.o be incorporated);

arrange for the personnel and his authorised dependents
to be provided promptly with all the necessary entry anc
exit visas, residence permits, work permits, exchange
permit and travel documents required for their stay in
Bangladesh;

facilitate clearance through customs of any property
required for the services and of the personal effects of
the eXF~triate personnel and t.he prompt issue to the
consultants expatriate personnel of Customs Pass Books;
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issue to officials, agents and representatives of the
Government all such instruc~ions as may be necessary or
appropriate for the prompt and effective implementation
of the services;

exempt the consultants and the personnel for the services
from any requirement to register or obtain any permit to
practice their profession or to establish himself higher
individually or as a corporate entity according to the
laws of Bangladesh;

arrange for duties and taxes on the imported equipment,
vehicles and other materials relating: to the project
which will hr~ rct.1\incd in nnr1l.tJlld"~lh l.n hI' pHid by II...
imp!"mr'nLin14 H~r:l\t:y in UHfH(b....uf::ih.

8.3 Services, Facilities and Equipment

The Government shall provide assistance to
pertinent data, maps and information available
performance of the services under the contract.

collect
for the

The Government shall, if available, provide accommodation
in Government Rest !Iouses at the usual rate.

Indemnify, save and hold harmless the consultant and its
personnel from and against all claims, demands or SUlts
that may be brought against the consultant and its
personnel arising directly from the performance of the
services, provided that such claims, demands or suits are
not the result of negligence or willful acts of the
consultant and its personnel.

9.0 RESPONSIBILITIES OF THE CONSULTANT

9.1 General Responsibilities

The consultant shall carry out the servic~s as detailed in "Scope
and Terms of Reference" in the best interest of the Government for
the successful realisation of the programme with all reasonable
care, skill and diligence, with sound engineering, professional.
administrative and financial practices, and shall be responsible to
the Executive Agency (FPCOI for the discharge of the
responsibilities

The consultant shall during the execution of the services appoint
and designate a team leader to represent the consultant in
Bangladesh in all matters relating to the services.
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The consull"ant shall be responsible for the profess ional and
technical competence of its employees and the personnel's behaviour
and shall use its best efforts to select and employ for work in
Bangladesh only those persons who in its judgement ~ill be he best
and most likely to perform satisfactorily the terms of their
employment.

The consultant shall keep accurate and systematic records and
accounts in respect of the services in such form and detail as is
customary in the profession and shall be sufficient to accurately
establish the costs and expenditures incurred for the services.

Except with the prior approval of the Government/Executive Agency,
the Consultant shall not at any time communicate to any persons or
enti ty not connected wi th the services, any confidential
information disclosed to them for the purpose of the services or
disclosed by them in the course of the services, nor shall the
consultant or the consultant's personnel make public any
information relating to the services.

The consultant shall be responsible in respect of life,
accident, travel and other insurance which may be necessary
consultant's personnel for the purposes of the services.

health,
for the

All existing rules and regulations of the Governnlent of Bangladesh
related to the classification, custody and issue of restricted map,
aerial photograph and other related data shall be maintained.

9.2 Information

The consultant shall furnish
ir,formaliorl r~lating to the
Executing Agency may from time

the Executing Agency with
services and the project as
to time !·eusonabl~· request.

such
the

9.3 Assignments, Sub-contractors

Except Hi th the prior written approval of the Government, the
consultant shall not assign or transfer the contract or any part
thereof, nor engage any independent consultant or sub-contractors
to perform any part of the services, other than nominated personnel
listed in the contract.

The appro'·al of the Executing ency to the. assignment of any part
of the contract or to the engagement by the consultant of
independent consultants or sub-contractors to perform any part of
the services shall not relieve the consultant of any of his
obligations \Inder the contract.
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9.4 Prohibition on Conflicting Activity

No member of the personnel assigned to the project shall engage,
directly or indirectly either in his name or through the
consultant, in any other business or professional activities in
Bangladesh during the performance of his duties or assignment under
the contrac t.

9.5 Laws and Regulations of Bangladesh

The contract shall be deemed to be a Bangladesh contract and shall
accordingly be governed by and construed according to the laws for
the time being in force in Bangladesh.

The consultant shall respect and abide by all applicable laws and
regulations in Bangladesh and shall use his best efforts to ensure
that the consul tant' s personnel and their dependents while in
Bangladesh, and the local employees of the consultant shall respect
and abide by all the laws and regulations of Bangladesh.

9.6 Ownership of Drawings, Data and Repor'ts

All reports and relevant data such as maps, drawings I plans.
statistics and supporting records or materials compiled or
prepared in the course of the services shall be the absolute
property of the Government. The consultant agrees to deliver all
these materials to the Executive Agency upon completion or
termination of the services.

9.7 Reports and Communication

All reports, communications I recommendations
correspondence from the consultant to the Executive
the contract shall be in the Englis~ language.

9.8 Notice of Delay

and general
Agency under

In the event when the consultant delay in obtaining the required
services or facilities set forth in the contract for the conduct of
the services. or the occurrence of an event or condition that might
delay or prevent completion of the services in accordance with the
time schedule I the consultant shall promptly notify the Government
of such delaYI indicating what steps are being taken or suggested
by the consultant to meet the situation, and may request an
appropriate extension of time for the completion of the services.
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9.9 Co-operation

The consultant shall co-operate fully ",·i th the Government in
performance of the services for which the Government shall provide
the data and facilities asset forth in the contract.

10.0 COST ESTIMATES

The cost estimate for the project is mnde up of a foreign exchange
component of almost VS$ 6.102 million and a local currency
contribution by the Government of Bangladesh of Taka 732.00 lakh.
Commitments from donor countries are required to provide the
foreign exchange for the budget summarised below. All figures are
in US dollars.

Sub-component/Module 1

Project Personnel
Team Leader
Compo System Expert
Hydrolo~i!'lt

ShorL-term Consultants

Sub-total

32 m/m
11 m/m

8 m/m
21 m/m

72 m/m

@ 13,000
@ 15,000
@ 15,000
@ 16,000

416,000
165,000
120,000
336,000

I, 037, 000

Project Support
Administrative support staff L.S. 20,000 po.
Official Travel
Mission costs (Evaluation and monitoring)
Reports
Communications
a & H
Miscellaneous/sundry

Sub-total

Re-installation of Data Transfer Link
Equipment and installation
Expert services, 6 m/m @ 15,000
Software & magnetron for the existing
radar system

Sub-total

24

60
25
50,000
22, 000
8,000

33,000
45, 000

243,000

145,000
90,000

50,000

285,000



Sub-contracts

1. Sub-component/Module 2

Expansion of model application
Expert Services, 22 m/m @ 18,000 Sub-total

2. Sub-Component/Module 3

Forecast Development
Audio-visual equipment
Specialist Services, 23 m/m @ 14,000
Local Consultants

Sub-total

3. Sub-Component/Module =\

Telemetry Development
ipment: field. base station & telecoms

.lnstaLlutions, LS
Spa res
SP~Cil;iLlst Services, 11 m/m @ 14,000

Sub-total

Equipment
Vehicles; 2 field @15,000; 1 sedan @ 12,000
Radio Transceivers; ~O @ 3,000
Radio spares
Office Equipment
Computer spares/replacements and additions
Softwure developments/licenses

Sub-total

Training
Local in-service training
Study Tours
Overseas training

Sub-total

TOTAL

25

396,000

19,000
322,000

50,000

391,000

3,000,000
100,000
154,000

3,254,000

42,000
120,000

8,000
10,000
35,000
20,000

235,000

16,000
25,000

220,000

261,000

6,102.000



The break-down of the local currency component is as follows.

Taka in lakh

Eguipment (CDST)
Vehicles
o & H during execution
Land
Buildings and construction
Installation of equipment

Vat (@ 15X of sub-total)
Miscellaneous

26

Sub-total

TOTAL

450.00
16.00
50.00
3.00

30.00
70.00

619.00
93.00
20.00

732.00
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FIG - 6
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FIELD DATA & FAP 10 CONCERNED MINISTRY
~jETEOROLOGICAL

OISSEMIN
PRESS, RADIO, T.V

REAL TIME FLOOD
INPUTS FORECASTING ATION TO B"'DB OFFICIALS

FUTURE
FORECAST OUTPUT

I
l'\ATIONAL AND DISASTER

REGIONAL PREPAREDNESS
GO\OERNHENT

FAP 11

FLOOD ACTION
PLAN

(GENERAL)

Main ActiviLies of FA? 10 and Interrelationship ~ith other
FA? Components.



FIG -7

CO-ORDINATION, HONITORING
PROJECT DEVELOPMENT

(Sub-component/module 1)

Han months Cost
78 USS 1.127M

TRAINING EQUIPMENT AND
Cost USSO.261H PROJECT SUPPORT

Cost US$O.673H

Total Cost: USS 2.061H

I I I
EXPANSION OF DEVELOPMENT OF TELEMETRY

MODEL FORECASTS AND
APPLICATIONS PUBLIC AWARENESS (Sub-component/module 4 )
(Sub-component/ Sub-component/ E"quipment Cost:
module 2) module 3) USS 3.l0M
Han months: 22 Man months: 23 Han months:!l
Cost:US$ O.396M Cost: USS O.391M Cost: USS O.154M
Total Cost: Total Cost: Total Cost:
USS O.396M USS O.391M USS 3.254M

Project Component
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WORK PLAN

FIG. 9

.
ACTIVITY 1993 1994 1995

MODULE 1 - ACCESS OF
ADD'NAL HYDROMET.
INFORMATION
Software Development --
Const. Data Link
Haintenance
SYstem Upgrades

SUPPORTING STUDIES 1------ -
AND DEVELOPMENTS

REPORTING
Inception
Interim
Draft Final
Final -

MODULE 2 - MODELLING
, DEVELOPMENT

Detph/area Studies - - -
FMM Testing & Ops -
Gen. Model Upgrade - - - - II

MODULE 3 FORECAST-

II
OUTPUT EXPANSION
Research/Evaluation -
Pub. A""'areness Prog. - - -
Forecasts Issued

MODULE 4 - TELEMETRY II
TELEMETRY EXPANSION

I (After completion of
Pilot Telemetry)

I Evaluation
Design
Procurement
Constr/lnstallation ---



STAFFING PROGRA!'1~lF

FIG. IQ

IPOSITION 1993 1994 1995 'j
ITEAM LEADER ,

COMPUTER SYSTEMS - ~ ,
SPECIALIST

HYDROLOGIST •
SHORT TERM CONSULTA~TS ~ ~ ~ ,
SUB-CONTACT STAFF ,

•
1.Telemetry Specialist •
2. MODEL DEVELOP~fEI\T •
Modellin~ Experts -~,

3. FORECAST OUTPL'T •DEVELOPMENT
Fc!"ecast Applications - ,

Specialist •Socio-economis't -
,

4. Telecommunications
Exper't - •
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ANNEX 1

DISSEMINATION LIST

1. President's Sccretar~at /Bangabhaban)
2. Prime Minister's Secretariat (Computer Cell)
3. Hon'ble Minister, Ministry of Irrigation, Water

Development & Flood Control.
4. Hon'ble Minister. Ministry of Relief &

Rehab11itation
5. Hen'hle State Minister, M1nistrY of Irrigation,

Water Development & Flood Control
6. Secretary, Ministry of Irrigation, Water Development

& Flood Control
7. Secretary, Ministry of Agrlculture
a. Secretary, H~n1stry of Relief & RehabilLtatlon
9. Secretary, Information & Broadcastlng

10. Oir~ctor General. Relief 4 Reh~bilitation

11. Control Room. Relief & Rehabilitation
12. rh~ News Editor, ass, Dhaka
l3. The N-wg Editor, BTV, Rampura
14. fhe ~ews Editor, Radio Ban~ladesh, Agar~aon

15. PublIc InformatIon Department (PID)
16. Flood Information Cell, Greater Dhaka CIty.
17. n G Bangladesh Red Crescent Society,

~oghbazar, Dhaka.
18. Chairman, SPARRSO, Agar~aon, Dhaka.
19. Director, Bangladesh Meteorological Department IBHD)

Agargaon, Dhaka.
20. Chairman, BARC. Farmgate
21. D. C., Dhaka
22. Chairman, Bangladesh Water Development Board.
23. Member, Planning, aWDB
24. Member, Implementation. BWDB
25. Member, 0 & M, BWDS
26. Member, Administration, BWDS
27. Member, Finance. eWDS
28. Chief Engineer, Planning, BWDB
29. Chief Engineer. Hydrology, awna
30. Chief Engineer Monitoring, aWDS.
31. Chief Engineer, Food for Works, aWDD
32. Chief Engineer, North Eastern Zone
33. Chief Engineer, South Western Zone. Faridpur
34. Member/Chief Engineer, Joint River Commission
35. Director. Public Relation
36. Superintending Engineer, Dhaka Circle
37. Director, Planning Scheme-I,
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38. Director, Surface Water Hydrology-l
39. Director, Surface Water Hydrolo~y-2

40. Director, Ground Water Circle-l
4]. Uireclor, Ground Water Circle-2
42. Director. Joint River Commission
43. eso to Chairman
44. Executive Engineer, NEM Division. Dhaka.
45. Executive Engineer, SEM Division, Camilla
46. Executive Engineer, SWM Division, Faridpur
47. Executive Engineer, NM Division, Paboa
48. Executive Engineer, C&I Division. Dhaka
49. SDE, Hydrological Sub-O~vision. Chittagong
50. SDE, Hydrological Sub-Di,i~ion, Camilla
51. SDE. Hydrological Sub-Diviiion, Brahmanbaria
5~. SDE. Hydrological Sub-D1vlaion. Mymensingh
53. SDE. Hydrological Sub-Division. Sylhet
54. SDE. Hydrological Sub-division, Rajshahi
55. SDE. Hydrological Sub-Division, Pabna
56. 50E, Hydrological Sub-Division, Dinajpur
57. SOE, Hydrological Sub-Division, Faridpur
58. SOE, Hydrological Sub-Division, Khulna
59. SDE. Hydrological Sub-Division. Jessore
60. SOE. Hydrological Sub-Division, Barisal
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ANNEX 2

RAD:\R OBSER\'ATION OF RAINFALL

The use of raC3.r for measurIng rainfall has been developing
steadily over cne past 25 years. From experimental and research
applications, radar now forms an integral part of flood monitoring
and warning networks in many countries.

The radar cannot operate in isolation. It requires sophisticated
computer hardware and software support, both for operation and for
analysis of the information into a useable form for flood
forecasting. Following are the radar facili ties in the existing
syst.em :

1. The existing radar instrument at BHD, Agargaon, will be
retained, along wit.h it.s operator console. The echo analysis
hardware and software will be replaced by a new PC version.
Computer facilities will also be provided for integrated
processing of information from other rainfall stations.

2. Processed information, i.e. visual display of rainfall
distribution and intensity, quantitative catchment rainfall
depths, etc. will be transmitted by an appropriate system to
FF&WC. Direct integration with the database as necessary.
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ANNEX 3

TRAINING PROGRAMME

The training progrumme will be developed as the project progresses
and must retain a certain amvunl of flexibility. It is envisaged
that the training will cover the topics listed below, wich the
likely duration of training indicated. Tile countries indlcated are
those known to have appropr1ate facilities or courses available,
and further details would oe obtained by the proJect when
established.

Maintenance of telemetry equipment and systems,
6 man/months.

Computer System Management, 4 man/months.

Advanced hydraulic/hydrological modelling, 6 man/months.

Hydrodynamic/Hydraulic modelling, 8 man/months.

Hydrologi cal forecas ting I 5 man/months.

Meteorological/remote sensing applications, 4 man/months.

Impact assessment/disaster preparedness, 4 man/months.

Meteorological/Hydrological applications of radar,
4 man/months.

Study Tours. 6 man/months.

In-service training.
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ANNEX 4

.JOB DESCRIPTIONS

Team Leader/Project Manager

The requirement is for someone experienced in project management in
developing countries in the water or environmental sec to: . He/she
should have a higher degree and/or professional qualifications and
background in hydrology, water resources or meteorology. The main
duties are:

co-ordinate all project activities and be responsible for
the financial adm£11istration;

implement the work plan of the project,
studies, training and procurement;

including

in conjunctiorl W'1 th
define the dets11 of

each
their

specialist and
work programmes;

consultant,

identify the project needs for short term consultants and
assist in their selection;

prepare all project reports for the implementing agency;

liaise with and directly advise the counterpart agency to
give technical and operational support to the expansion
of flood forecasting activities;

assist and advise on the day to day operations of FF&WC.

liaise between government departments for the progress of
the project and with other projects, particularly those
under FAP;

Computer Systems Specialist

This position requires a suitably qualified computer systems
manager, with post-graduate or professional qualifications, having
experience in a UNIX environment. A working background with a
water resources based operation in a developing country would be an
advantage. The main tasks are:

ensure the operational compatibility betwe~n the FF&WC
LAN and all new developments, especially telemetry and
radar;

advise and assist with system developments in
day to day forecast operations and
manipulations;
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advise and assist with
prepare specificat.ions
upgrades;

the
for

development of the LAN and
all hardware and software

!';t1p~rVl~e

pr·ocessJ.n~

part.icular

the incorporation of
developments within

the weather satellite

monitoring and data
the UNI~ system, in

alld GIS facilitiesi

evaluat.e the reguJ.rements for st.aff development and
training in systems management and arrange overseas and
local training programmes.

Hydrologist

This specialist should preferably hold a post-graduate
qualification in hydrology or water resources, with at least eight
years of working experience. This should include involvement with
flood studies and some \o,'orking experience in monsoon Asia. Some
practical field experience would be an advantage. The main tasks
to be undertaken will be:

to develop the capabilities for carrying out spec~fic and
detailed hydrological studies within FF&WC;

ensure that the database is canable of supportJ.ng
studies. and if necessary, bUJ.ld up th~s up from the
tlational database at Surface Water Hydrology-2;

j iai se
ensure

closely wi th other
full availability of

programmes
data;

of the study to

supervise hydrological work undertaken by aWDB and/or
local consultants engaged on the project;

train staff of FF&WC in flood studies.

Telemetry Specialist

The requirement is for an experienced and suitably qualified
specialist in te~emetry instrumentation and operations in he water
sector. He/she should have 8 rer iary ~ducational qualifica~ion

IdE-ttrf>e or his:hE."r diploma ,nd professional 'registration in
electronics. At least 10 ~carsr experience of deSIgn and
managem('nt with B maJor hydrometric telemetry network, including
forecasting and warning applications is required. Experience in
developing couJltries is essential. The main tasks are:

to ensure
Telemetry
forecast

the operational compatibility
System with the modelling,

functions of FF&WCj
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~e~eme::'r eoxpiln.>.lOn, ana

onsl.r·,ct .Lon, l:1stallation
n .?lan

?rocu;"~en

new ;i~ ..l~lons;

advise h~ Team LeAder ~nd llsise with other pro.JeCts on
telemetry applications;

assist
repair

and advise FFI'c.WC staif on
of telemetry installations

the maintenance
and equipment.

llnd

Forecast Applications Specialist

This specialist is expected to have a degree and professional
qual i fication/re~istration in hydrological or meteorological
related subjects. However, experience and background are probably
of more ilDpor ance. He/she should have extensive exper-ience of
~-ork with a major rio or forecasting undertaking and have been
pnrticular-ly invol.ved .-ith pt;bl ic 8l..areness/emergency planning
acti ...-ities. Some exper.lence of ~'ork in developing countries Io.'ould
be dn advantage. The main dut~~s are:

revie~ .-lnd develop :he forecast outputs of FF&I<VC. to
incorporn e both i~proved forecast techniques and user
:-equirements;

liaise with foreca~t. users within BWDB to
operatlonal responsl

improve

liaise with other ~o\'ernment departments, NGO's and the
private sector to ascertain their forecast requirements;

assist the Ministry of Relief and Rehabilitation through
the actlvities of FAP 11 in developing dissemination
requirements for warning and emergency situations:

?artic.lpate in pilot studies on areal flood forecasting
~o relate results to suitable output formats;

production of
particularly

tra.ln and
forecast
:01:" media

advise FF&~C staff in the
outputs, bu _elins and reports,
informatior.;

advise on and aSSIst
~a~erial. particularly
programmes.

in development of
visusl. for public

publ ic i t)!

awareness

JJ



APPENDIX A

Summary of Achievement of Outputs

Immediate Obiective 1 - First Phase

Output 1.1 Radar Calibrated and
operational for Quantitative
precipitation forecasts.

output 1.2 Strengthening of
wireless network.

Output 1.3 Automatic data
transfer and facsimile system
between FF&WC.8MD and SPARRSO.

Out~ut 1.4 Upgrading of FF&WC
to Directorate.

Output 1.5 Partly upgraded
computer system.

Achievement incomplete :
equipment functional but only
Qualitative assessment possible.

Achieved.

Partially achieved facsimile
installed. other data transfer by
teleprinter via message switching
system at SHO.

Not achieved.

Achieved.

Output 1.6
& lead time
forecast of

Improved accuracy
of forecasts and
flash floods.

1st·part achieved, 2nd
Pilot study comolete.

part -

Outout 1.7 Support, if
required, for forecast exchange
with co-riparian countries.

Output 1.8 Reconnaissance
survey for natl0nwide telemetry
system.

Immedi,te Objectjve 2 - First phase

Output 2.1 Preoaratlor of
ProJect Document for maIn
project.

Output 2.2 GOa inputs
identified, work plan and
equipment list prepared.

Not required.

Achieved

Achieved during second phase.

Achieved.



Immediate Dbiectivp 1 Second Phase

Output 1.1 Pilot Telemetry
scheme established

Not achieved: design completed.
The work being executed by SWaB
directly.

f)utout 1.2
upgraded and
provided.

Output 1.3
hydrometric

Wireless network
mob,le workshop

Improvement of
network.

Achieved.

Achieved.

r~tput 1.4 Weather satellite
system installed.

Achieved.

I. med'iatp Obi(jlctivl:! 2 - Sp,cond Phase

Output 2.1
accuracy on

Increased forecest
main rivers.

Achieved.

Immpdiete Obier.tivA 3 - Second Phase

Output 3.1 Computer local area
network established.

Output 3.2 New database system
installed and operational.

Output 3.3 Proposal for
improved organisational
framework for FF&WC.

Output 3.4 Support for
nationwide data acquisition
and dissemination system.

Achieved.

AchievPd.

Achi9'Vsd.
(Submitted to SWDS)

Achieved

Output ~., Overseas training
in hydrological modelling,
hydrology, telemetry, etc.

Output 4.2 On the job training
in modelling, data processing,
telemetry, etc.

2

Achieved.

Achieved



e:j APPENDIX-8

Statement showing the name of the proposed
Telemetrv and Radar stations ( Ref. Fig. 8)

TELEHETRY SYSTEH I PROPOSER!

S1. No Station 51. No S at 0

1 . Panchagarh 21- Bhag;>'akul
2. Dalia 22. Khulon
3. Kurigram 23. Barisal
4. Kaunis 24. Barguna
5. Rangpur 25 Chandpur
6. Chilmari 26. Noakhali
7. Gaibandha 27. Hatiya
8. Dewanganj 28. Lama
9. Jamalpur 29. Bandarban

10. Mymensingh 30. Panchpukuria
11. Bagra 31- Narayanhat
12. Naogaon 32. Ramgarh
13. Chapai Nawabganj 33. Camilla
14. Rajshahi 34. Bhairab Bazar
1 5 . Bheramara 35. Sheela
i6. Se raj ganj 36. Kanairghat
17 . Tangsil 37. Sylhet
18. Aricha 38. Sunamganj
19. Goa!ondo 39. Durgapur
20. Gorai Rly 8r 40. Nakuagaon

PILOT TELEMETRY RADAR EXISTING

Sl.No

...

3.
4
5.
6.

Station Sl.No

Pankha 1.
Noonkhawa IJatr~barl) 2.
Jaki~anJ 3.
~arayanganj

Rekabi Bazar
Dhaka - 4 Nos.

Station

Dhaka
Cox's bazar
Khepupara
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