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FART 1

Projcct Description

1, Background

Bangladesh is perhaps the most disaster prone country in the
world.* Threc forms of severe weather disturbanccs annually damage
somc portion of the country. Cyclonic storms originating in the Pacific
and north castcrn portion of the Indian Ocean regularly sweep rorth
along th: Bay of Bengal and strike the Bangladesh coast, The interior
of the country is rcgularly affected by flooding rivers as a2 major
portion of thc surface runoff of thc subcontinent's monsoon rains con-
vergce within the nationzl bordcrs. In addition, the country is subjected
to localizd North-wost winds callad Nor'westers which occasionally
contain tornadoes, Thesc weathor phenornena which nccur several
times cach yecr frequently reach catistrophic :roportions killing an”
injuring thousands of peoplc and darazging large arcas of the country.
Within the last twelve years cyclorces with winds of 140 mph accompanied
by 20 to 30 foct tidnl waves have billed hundreds of thousands of persons,
injurcd many more and destroycea riillions of dollars worth of property
leaving large nuribers of pergoas in the coastal region homeless and
destitute. Flooding, while not as severs in terms of lives lost, has
duestroyed milliorns of acres of crops, houses, businesses and public
infrostructurc., Nor'westirs have clio caused considorable local dam-
age feon: high winds, haidl an: lightering,

Bufore 1968 the viry poor qualitv and late reporting of meteoro-
logical and flood data left the Zengnli villagers uninformed on the timing,
location and cxtont of disastnrs. In 1968 the cyclorc warning system was
improved with the purchose of av Z uwtomatic Piciare Transniission (APT)
satcllite ground station vhich allowed the Metcorological Department to
identify and track cyclones severat dnys in advance of their reaching
Banglacesh's shore. Unfertunately, untd recontly no such technological
breakthrough occures for the predictior of flucds,

The disastraas cyclone in "97J exposca s veral severe weaknesses
in the nublic varnag network at the village :orei, While Radio Bangla-
desh was A"l to wreadcost warnings, the dearth of radios in rural
Bangladuesh racant thet most of the villages could not g-:t information

* Al-Hussainy, 5.., "invicoamental Hazards in Bangladesh and
Constraints to Development Process'!, In Procecdings of Fourth Common-
wecalth Conferunce on Human Ecology and Development,Dacca 1976.
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via this source, The village cyclone alert program organized by the
Bangladcsh Red Cross (BRC) in 1906 also failed to provide adequate
information because the limited BRC budget could not properly equip,
organizc and train the field volunteers, When the cyclone struck, the
rural population along the coast and cspecially on the islands werc
generally caught by surprise and as many as 200, 000 to 400, 000
peoplc wer: killed, In addition, thcre werc hcavy losses of movable
asscts including considerable liveatock,

After Independence (1971) the village warning network was
completely reorganized as the Cyclone Preparedness Program (CPP)
and staffed and cquipped with resources from the government in
addition to the BRC budgct, Special shelters were also built and
existing building:. dcsignated as shelters, Today the Cyclone Prepared-
ness Program maintains a 24 hour Single Side Band (SSB) radio link
between Dacca and 24 points in the coastal area, Its 18, 668 village
level voluniecrs carry out cyclone warning and evacuation on an annual
basis.(For a description of the current program see Annex F) In addi-
tion, sincc 1971 radios have become morce available in the rural area
although not yet present in 2very village, To improve radio availability
the Government has recently initiated a national program to reduce the
pricc of transister radios. The price of onc band transister radios has
been fixed at Tk, 155 (U.5.§ 10.00). Special incentives and concessions
have been offercd to radio manufacturers in order to increase the
supply of radios at these prices.

In 1978, thce Bangladesh APT ground station became technologi-
cally obsolcte as a result of a chaange in U, S. satellite technology. In
adddition, the U, 5. Mcuteorological satellitc NOAA V nrematurely
ccasad functioning, The satellite's failure occurrcd while this project
was in a preliminary stage of developnmient and it wos fcared that a
hiatus in satellity. coverage of the country for the October/November
1978 cyclone scason would result unless interim action was taken,
R.spondirg to 2n . muergency request from the BEangladesh Government
in May 1978, AIL: provided 2 new APT station capable of accessing the
ncew gsatellites covering Banglacdesh, This systen: wzs installed as an
irterire rreasure and roade opcrational by Octobwer 1, 1978, (For 2 more
detailed description of the Interir: System sce Annex B)

In the meantime, as an additional niecasure,the Bangladesh
Mcteorological Duepertmaent has ma-l. necoessary arrangements for
modification of their cxisting APT Ground Station at Sher-c-Bangla
Nagar for reception of imagery from Tiroe N series satellites,
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As previously noted, Bangladesh flood forecasters did not benefit
from the kind of technological advancement available to cyclone fore-
casters, The prcsent data collection system still largely relies on
surface communications which are very poorly developed in Bangladesh,
Becausce of inaccurate and untimely data the village flood warning system
iz still underdeveloped although the slow moving naturc of floods increases
the uscfulness of Radio Bangladesh alerts sincc there is usually sufficient
tirac for warnings to penctrate the rural areas, However, the slowness
of data collection precludes the issuance of flash flood and Nor'wester
warnings.

During the last gseveral years, the U,5, and other countries have
madc considerable advancements in meteorological satellite technology:
picturc resolution has imiproved; morc spectral bands are utilized; and
satcllitcs are operating from grosynchronouc as well as polar orbits.
When combined with ground radar these advanced satcllites provide
substantinlly iimproved data for the forecasting of the severe siaorms
which frequent Bangladesh,

In addition, tcchnological tr.akthroughs have been made in flood
forccasting in the U.S, and France with the development of the automatic
Data Collection System (DCS), O :crating from on board the new satellites
the DCS rchroadcasts actual conditions (in real time) fror. an array of
remote ground scnsors to a central data reception center, This allows
for an immediate analysis to be made se that the related issuance of
flood warnings to down strecam villages arc still timely, The DCS there-
fore ends the flood forccaster!s past reliance on slow ground communi-
cations for data acquisition,

2. Purpose of the Projoct

The purposc of the Disaster Alert Project is to improve the BDG's
capabhility to obtnin, analyze and disseminate micteorelogical and river
data so that villagerz in flood and cyclone a2ffected arcas arc provided
with accurate and timoly warnirg of impending dizasters, In addition,
the project will provide the cnalytical capability to apply remotc scnsing
tcchnology to & varicty of Jdevelopment problems, particularly in the
arcas of flood control, ¢rosion management, land usc and fisherics
development.

Thu data collection component of the Project will use the new
gencration of advanced mcteoorological satellites such asg Tiros N,
launched by the United States, and others launched from Japan, India
and thc USSR. Thesc satellites will provide early and accurate informa-
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tion on acvere storm and flood cenditions via their image transmission
capabilities to an advanced metcorological ground station located near
Dacca to be provided as part of this Project, These satellites, the
rclated ground cquipment and training rcpresent a considcrable improve-
ment in the quality of flood and metcornlogical information available to
Bangladcsh, The data will be morc accurate and the imagery will be of
higher resolution than that of the deta and imagery currently obtained

by the BDG.

Data collected or relayed by the satellite will k¢ combined with
data frorn the country's meceteorological radar uvnits as well as from
the cxisting weather stations (when appropriate) and then analyzed at
thc Storm Warning Ccnter, This will agsure that » completc meteoro-
logical profile of the ccuntry will be available at least six times a day,
Information on cyclonc lormation and movemoent will be available every
thrce hours day and night.

The collection of flood date a5 well as reguler information on
river hydrology will also utilize the satellites in corjunction with auto-
matic Data Collcction . latforms (BCT7) placed along the coast and
throughout the principal river syst.oms in the country., Each DCP will
obltain a varicty of information including reinfall,temperature, pressure,
river stage, flow, ctc, and relay the data instantancously via satellite
to the ground staticn near Cacca, The data will then be analyzed by the
Watcr Development Loard for the purpose of issuing flood warnings.

While the cquipracnt and training provided by the project will
have an immedinte application to the storm warning nceds of Bangla-
desh, the samc facilities will oo able to meet the additional need to
evaluate by remote sensing 2 number of propnsed development activi-
tics in such arvas as flood ranagement, agriculture, fisherics and
forestry.

The imoroved and more timely forecast of ~evere storms and
floods will improve the cfficicney of the village level warning provided
by the Cyclone Frenirednesa Program and the local government units,
Howrever, th. project will provide direct suppert to the Cyclone Pre-
parednecas Frogramn in the form: of cquipment and training in order to
strengthen their wiarning, rescuc and relief scrvices during periods
of adverse weather,

Whilc little can be donc at this time to prevent the destruction
of immobilc asscts such as crops, homes and infrastructure, an
cffective disaster alere system will save lives and certain movable
property such as livestock and household cffects, In the long run,



-5-

flood damage to fixed assets can be reduced through cffective flood
managemcent programs, However, the des.ar and evaluation of an
appropriatc flood managemcnt program will only result from an
accuimulation of knowledge of the: hydrology of the river system in
Bangladesh. The fundar~ental data which is necded for constructing

the appropriatc analytical models for this program will be generated
by cquipment and training to be provided by this projcct, The con-
struction of hydrologic models and the resultant analysis of flooding
will e carried out by thc Watcr Development Board with the assistance
of UNDF/WMO. (Sce Other Donors-Anncx A).

3. OuEuts

After completion of the iinplemientatior phase, the direct outputs
of the project will be as follows:

A) Th. Space Resenrch and Remote Sunsing Organization
(SFARRSO) will ruccive imagery {rom geostationary satellites once
cvery three hours and imagery from pol~r orkiting satcllites six
times o day (every 6 hours froovthe U, S, Tiros N and every 12 hours
from the Russicn Nietecor), The imag:ry will e made aveilable to
users in the Mcteorological Deprortment and the Water Board within
20 iminutcs of its recuption at the ground station,

E) SPARROGO will receive environmental date (meteorological
and hydrologic) from thc DC¥s wviry 6 hours and process the data
irto a format designed by uscers in the Mcteorological Department
and the Water Poard., The data will be made available to the users
within 20 minutcs of its reccption at the ground station,

C) Upon notice from the Metcorclogiczl Department, the
Cyclonc Frop~redness “rogrom (T 1) will motilize ite village level
voluntcoers ana inform all villagers in the pot.ntially eifected coastal
arcas of thoe likely size and timing of the storm. The CPP voluntcers
will inforr: villagers of the nearcest cyclone shelter, preparc to
initiate first-nid vescu. operations, and be ready to 2gsist the Ministry
of Rulicf and Roehawilitation in the distrii.ution of food and other relief
goods.

Because of the improved frecquency and accuracy of the data
received from the satellites and the DCPs, the following ongoing out-
puts of the various government departn.ents will be effected by outputs
A and B above.



- 6 -

D) Using the satellite imagery, DCP data and information
gathered from the existing radar and weather stations, the Meteoro-
logical Dupartment will prepare and issue complete weather profiles
of Ranglidcsh six tirnes per day, In addition the Meteorological
Curartment will tssuc 6 hour, 12 hour and 24 heur forccasts of the
weather for the peincipal regions of the country.

) Using DCP datn, satellite imagery and information from
the cxisting river monitoring stations (wherc appiopriate) the Water
D:velopment Board will continuously monitor the flow and stage of
all principal rivers in tiuc country.

F) With the anproach of a cyclone, the Mcteorological Depart-
ment will issuc necessary warnings of the dircction and severity of
the stor': 2nd its associated phenomena and the names of the sub-
divisions expactud to roeceive the: most soverc itapact,

G) As the river flood stage nppronches the danger level the
Water Board will issuc a & hour warning of the expccted height of the
river creet and will duefine the geographic poth of the flooding as the
crest moves through the country to the Eay of Bengal., In addition,
using data providoed by the Mcteorological Department, the Water
Board will issuc warnings as to the location of possible flash floods.

H) The Water Board will prepare (1) » complete hydrological
profile of the river systermn for use in flood prediction, (2) an cvalua-
tion of flood managemint proyosals, and (3) ~ determination of the
irrigation potential of the surface weater in the country,

In addition to the abeve, the project is cxpected to provide data
to the 1Yepn riment of Fisherics that will be used to predict the likely
locatia» of fith concwarations in the Bay of Bengal. The data will
also b used with I.ondsat datn ootelned fror: Thailand, India or the
U.S. for annlyzis by ngencics studying lmnd accrction, ¢rosion, saline
intrusion, crop icrecasting, mapping, ferustation and crop blight.

4, Inputs

The : wjor porticn of AIT finances provided by this projcct will
support & componcri of th. BI"G'c Scheme for the Space Research and
Remote Sensing Qreanization (SPARRSO). The remeining project
resources will support program activities of the Cyclone Preparedness
Program. The goal of the Ucheine for SPARRSO is to build an institu-
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tion which urec remnte tensing technology to assist in rolving current
problems in zect>rs such ac meteorology, agriculture, forestry,
fishcrics and water management.

The first nhase of this Schem.e, ctarted in 1974 and due to end in
June of 1980, represents 2 $1, 000, 000 program to establish the I angla-
desh Landsat T rogram, It created the organjzation and financed training
and equipment nceded in analyze Landsat imagery of F'angladesh. The
foreign exchange coniponent of this project was approximately $633, 000
and was furniched by grants fror: the UNDP and the Australian Govern-
ment. The project also receive: cupnort fron- IERD and IDRC for special
programs.

This Scherre for STARRST Legan in Tuly 1¢73, It renamed the
I'angladesh Landsat Frogram the Fangladesh Space Research and Remote
Sensing Orgaanization (SFARRSC) and when completed will nrganize a wide
variety of reniote sensing activities for which it is specifically authorized
within a single organizational framework, SFARRS? 's activities include
the operation of ground station facilities for obtaining reriote sensing data,
format preparation of data for user ministries and analysis of remote
sensing data for purposes nther than the issuance of flood and storm
warnings. The Scheme will provide additional remote sensing training
and cquip SPARRS’ with a ground station which will allow real time data to
be obtained in certain oriority areacs such ac meteorology and river moni-
toring. The Scheme is to be completed by June, 1932 and is estimated to
cost dols 11. 4 million of which dols 7. 15 million will be foreign exchange.
This Cisaster Alert Project will finance a portion of the total cost of the
Gcheme.

The reorganization of the IBangladesh Landsat Program to SFARRSN
is now actively underway and will be completed by June 1980. In addition,
the preparation nf the ground station site has i:cen completed and the
construction plans for all necessary Luildings are now being prepared.

AID's support cf the Scheme is linsited to the support of the meteoro-
logical and hydrological activity te provide additional Jata so that more
definite and timely warnings of cyclones and floods can Le issued to perple
in disaster prone arcas. While other Scheme components, not directly
related to meteorology and hydrology, will te indirectly affected by
assistance provided Ly this project, direct support to these fields will be
undertaken Ly other donors such as the UNCF and possibly Saudi Arabia.
However,other doncr support to SFARRST is not crilical to succeasful
implementatinn of this Disaster Alert Froject.
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A. Inputs - USAID

1, Data Collcction and Analysis
a) Equipment

The project will provide 2n advanced meteorological ground
station capable of accessing the high resolution system on board the
Japancsc geostationary (GMS) and Indian geostationary (INSAT) sate=
llites. The station will also be equipped to access the polar orbiting
U.S. Tiros N high reaolution system and the Russian Metecor Satellite.

The project will provide two new antennas ( 2 5 meter autotrack
and a 2.5 meter autotrack) in addition to utilizing the 6 meter parabolic
antenna provided under the Intcrim Cyclone Warning Project, The 5 m
autotrack antennt is >rrovided as a nackup to both the 2. 5 m autotrack
and 6 m fixed antcnnas, In addition, it will be uscd in the tracking of
rescarch and future operational metcorological satellites to be launched
by the U.S. and other countrics. Necessary receiving, recording, pro-
cussing and disvlay cquipment will also be provided. (Sce Equipment
List Table I).

The equipn.ent has been sclected so that cach system can operate
indcpundently. Thus a failure of one docs net impinge ar the operation
of anoth.:r. However, where feasible the systent utilizes similar com-
ponents for intcrchangability {rom onc systcm to another.

The project will provirde o 3nta Collection System to be used
with Tiros N and INSAT (when operationzl), The system will include
upto thirty Dat~ Collection Platiorms (DCIP) which will be placed
throughout the river systems in the country, along the coast and in
the Day of Bongnl in consultation with user agenrcies. The ground
station will be :quinped to reccive UCP transimission through the
Tiros N Hirh R.solution !“ictire iransmission (HR¥T) receiver and
printout hard copics o” the real time data.

The ground station will also be cquipped with 2 minicomputer to
process the Jdigitized datn transmitted from the satellites and output
Antn in A form suitable to the nceds of the uscr agencies, e.g., the
Meteorological Department, the Watcr Development Board and the
Departinent of Fisherics, In addition, the equipment will have the
capability to process and display prerccorded Landsat data acquired
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frorm Thailand, India and the U, S, The capability to analyze (but not
reccive from the catellite) Landsat data has been specifically included
in the equipment package in order to develop baseline geographical,
geological and ~gricultural land use information nceded for the con-
struction of related flood modecls by the Water Development Board.

As noted item 12 Table I, two hundrcd thousand dollars have been
allocated for spare parts for the ground station and DCP systen:,

TABLE I

Ground Station Equipm.nt List and Cost

The syster- consists of the following i.aajor cquipment, spares
and s_rviccs te be provided throuzh NASA by a prime centractor:

(In £ 1, 000)

1. 2.5 meter Lntenna - Dotron {(or equivalent)
to be us.d to trac'. TIROS HR-T 150
2. 5 Meter Autotrack Aatenn> - Catron (or

cquivalent) to be usc! for r.ocarch tracking
of the GMS, NIiv.BUS, TIRQS, INSAT and
WMETEOR. 390

3. Receivers - 3 hiicrodynce (or equivalent)
“for INSAT, TIROS, GiuS. All receivers would
b siimilar but weould utilize diffecrent plug-ins

for Adiffcrent satellites, 50
4, Bit synchronizers/frame synchronizers for

INSAT, TIROS, GirS /i, 'L conversica and

data formatting. 150

5. CivS HR WEFAX (IN5/ T) and TIROS-HRE&T,
L rocuess and disnlay (TV) incl. DCS processing. 220

6. Hard copy distlays for item 5
TIROS (ALLCJKN), CMS (LLDEN), COMEUTER
OUTPUT (MUIRHEAD 560) (ur equivalent). 55
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10.
11,
12,
13,

14,

« 10 -
Mini computer data processor and TV and hard
copy cisplay (electronic movie loop) for METSAT

and Landsat remote sensing analysis. 550

Tape Recorders - 2 each for GMS - TIROS,

INSAT (Honeywell 5620 - or equivalent) 75
Data Collection Platforms - 30 150
Hard copy DCP printout device 10
Electronic data repeater 100
Spares 200
Shipping 100
Contractor labor | 1,085

Including direct engineering costs, installation
and checkout overhead & misc, operations, test
equipment, equipment familiarization, travel and
per diem and fixed fee of prime contractor.

b) Training and Consultants

The project will provide training and consultants for the purpose

of improving the operations, maintenance and analytical capability of
the personnel associated with the ground station and user agencies.

Oreration and maintenance (O&iv:) training will te provided to

six individuals emnloyed by SFARRSO to operate and iraintain the
facilities. The training will be factory based and occur during the
fabrication of the actual equipment to be provided by the project. As
such, all O&M training will be short term in the U.S. and will require
Bangladeshi personnel who are familiar with electronic equipment, The
project will provide 16.5 persons months of factory training as follows:
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FACTORY TRAINING

1. Antennés 2 PM
2 personc - 1 month each

2. Receivers 1 FM
2 persons - 2 weeks each

3. LCata processing 2 FM
2 nersons - 1 month each

4, Research computer and dieplay 2 TM
2 persont - 1 month each

5. Hard copy irhage generator 2 FM
¢ percons - 2 weeks each

6. System familiarization & operation 6 FM
6 persons - 1 month cach

1. Contingency 1.5 PM

Total Factory T raining 16,5 M

In addition to the ai:ove, the prime contractor will provide on the
job training (CJT) during installation and checkout of the system and 10
person months of consuliants for the in-country follow up of the C"&M
training.

The project will provide an additional 16. 5 person months of short
term training for personnel employed by SFARRSC, the Meteorological
Department and the Water Development [ oard to be selected by the res-
pective department. In flood forecasting, training will concentrate in the
field of flood simulation and imodeling. Cyclone forecast training will be
primarily in the area of the use of catellite imagery for severe storm
analysis. All training will be in-service to employees of the user depart-
ments who are already familiar with their re:pectlive fields. In addition,
5 person months of consuitants will be provided for incountry analysis of
the problems of flood and severe storm analysis in concultation with res-
pective departments.
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SUMMARY OF TRAINING BUDGET

Operations and Maintenance (In $1, 000)
16. 5 PM Short term factory training 43
10 M Consultants 80

Flood and Cyclone Forecasting

16,5 Plv. Short term 43
5 >N Consultants 49
Total training: $ 206

2. Village Warning System

The project will provide equipment to the Cyclone Preoaredness
Prograr- related to the communication of storm warnings from the
Thana level CFP radio station to the villagers. The equipment includes
the following:

Item Quantity Cost
(In_$1, 000)
Warning flag 2000 sets 6
Raingear 4000 sets 80
Bicycles 201 14
Total: $ 100

Each warning flag set contains three flags corresponding to the
warning levels announced by the Meteorological Department and Radio
Bangladesh, Tne flag set will be provided to each of the 2, 000 teams
of voluntcers at the Ward level, When information on the approach of
a cyclone is passed to the Ward team, the volunteers in charge of
warning will raisc the aprrepriate flag on a structure in the Ward
which has been designated as a cyclone shelter.



-13-

The 4, 000 volunteers who are responsible for warning and
rescus will be provided with raingear for protection from the storm
while they are engaged in their activities, The raingear will consist
of a rain cape and a hat, The hat will be a hard hat similiar to the
type used in construction work sincc these volunteers work during
the most severe period of the cyclone and need protection from flying
debris,

One bicycle will be provided to each of the 201 Union level
volunteer teams so thai there is more rapid communication between
the Union level teams and the Thana radio headquarters, The Union
level tearn leader will be responsible for the use of the bicycle, Upon
hearing the first warning of an approaching cyclone on the radio pro-
vided to the Union team leader (2, 000 transister radios were provided
by the League of International Red Crosses in 1972), the team leader
will designate one of the volunteers tc bicycle regularily to the Thana
headquarters to obtain the latest instructions from CPP/Dacca,

Summary of Budget - USAID Inputs

(In $1, 000)
Data Collection and Analysis Equipment
(Including installation and checkout) $3,285
Training 206
Operation and Maintenance 123
Flood and Cyclone Fore-
casting 83
Sub-total $ 3,491
Village Warning
Equiprrent 100
Sub-total $ 3,591
Contingency (Including inflation) 409

Tectal USAID Inputs $ 4,000
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B, " Inputs ~ Fangladesh Govcrnment

The BDG contribucion to tnis project is princigally composed of
the local currency coraponent required for the first two years of the
Scheme for SPARRSOD. While the full Scheme is planned to have a four
year implen-entation period and will cost $4.2 million in local currency,
only the first two years (i, e. activities to be carried out during the
present two year plen) have been approved by the Planning Commission
at this time. This air~roral was obtained on August 12, 1978 and the
first two quarterly disbur.en.ents have been made to the Bangladesh
Landsat Frogram. The BIC contribution to this Project does not
include any exrendituves of the M ereoroln;ical Department or the Water
Development Board even though these two offices will be intimately
involved in the implementatinn cf this project. Expenditures from
these agencies have bw::n excluded bLecause they are counted by the
UND7T as counternart for the projecis bteing implemented by the World
Meteorological Nrganization (WiviN) which compliment this activity.

(See Other Donors Annex A).

The principal local cost iterns are: (1) an eight acre parcel of
land in Savar Thana (about 20 miles riorth west of Dacca) {for the
ground station receiving facilities; (2) a three acre site at Agargaon
adjacent to Sher-e-Bangla Nagar, Lacca for the SFARRSQ Center;
(3) the construction of the SPARRSO Center and related buildings;
and (4) salaries and administration expenses,

Both sites for the facilities will be fully prenared with the
provision of all necessary utilities,boundary walls, access roads and
residences for the station operators. The sites will be linked together
by an electrenic data repeater <o that real time data is received in the
SPARRSO Center from the ground station.

The BICC will cnastruct all necessary foundation pads for the
antennas to be provided by the projcct, In addition, they will finance
the relocation of the existing 6 m antenna from the present site of
the Interim Ground station at Sher-c-Bangla Nagar, to the Savar Site,

The SFARRSO C:nter will be located across the street from
the Micteornlogical :lepar'ment faci'ities and will be a four stery office
and laLloratory bnilding, te be empleted te the f'rst story level during
the first two years of the Sciner.-e, The ren-aining three stories will be
added during the last two ycars of the Scheme, Costs for the remaining
three stories have thereforz not been included as BDG counterpart
expenditures in this project,
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The Application Center will be furnished and suitably air-conditioned
for the protection of the laboratory equipment,

The BDC will finance the .ound trip air trav:l of ail trainees to
the U,S, and third countries from Bangladesh to the farthest point
served by their national carrier, Bangladesh Biman. All salaries of
trainees will be paid by their resnective Pangladesh offices,

The BDG will finance the cost of all training of village volunteers.
The training will consist of a three Jay course for each volunteer in
alert procedure, rcscue and first aid techniques 2nd operation of relief
distribution posts. The volunteers wiil also participate in a simulated
disaster exercise conducted by instructo:s irom the CPF, the Bangla-
dcsh Red Cross and the Civil Deiense Departnent,

SUMMARY O BUDGET - BDG INPUTS
(In § 1, 000)

Data Collection and Analysis

Site for grotind station and SFARRSND Center $ 900

Sitc preparation 60

Antcnna nads 10
Buildings:

Laboratory/nffices and residences 660

Salary/allowances/air travel 80

Village Warning Network:

Training 50
Contingencies 155
Inflation 190

P
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5. Responsibilities and Relationships

Thie section describes the responsibilities of and relationchips
among the Bangladesh agencies which will e involved in achieving the
Project's objectives. Letailed descriptions of each of the agencies are
in Annexes C through F of this Y roject Faper.

The government ~f Fangladesh has given SFARRSC the responsi-
bility to operate and maintain all facilitie» related to the acquisition of
remote sensing data orovided vy satellites and related equipment such
as DCPs. The responsibility ir~ludes the nperation and maintenance of
the ground station to e provided Ly this project.

SFARRS™, with the asristance nf exnerts from NASA, has selected
a site in Savar Thana (atout 20 rniles frorn. TZacca) for the installation of
the ground station receiving cquipr.:ent, The raw data received at Savar
will be transmitted Ly an electronic data reneater to the STARRS™ Center
tno be constructed at Agargaon, Dacca. All raw <data will then be processed
at the SFARRS Y Center into a form.at to be decided in consultation with
the Metenrological Departmeni, the Water evelcpment Board and other
user agenciec,

Since the Meteorological Tenartment is responsible for the prepara-
tion of all weather forecasts and iscvance of all storm warning in Fangla-
desh, one sct of all decnded data will Liiimediately be deliverec to the
Meteorological Cepartnnent's Storm Warning Center also located in
Sher-e-Fangla Nagar. In additicn, he Meteorological Cepartment will
be given top priorily in the use of the equipment provided to analyze the
data so that forecasts are baved on roal tirrme cata. Using the data obtained
from the satellites, the T:C 7'z, the radar unite and the 40 manned weather
obscrvation stations located throughout the country, the Neteorological
Denartment will crecare six times a day synoptic weather charts showing
surface weather, upper winds and coustant prescure profiles, etc,

The Storr. Warning Center of the Fangladesh Meieorological
Department will identify and local a tropical gsegpressinn nr cyclone
in the high ceas or on land with the help of synoptic weather charts,
other meteoroiogical information, as well as latcct radar and sate-
llite imnageries. Thereafter il will start issuing of series of warnings,
flect forecasts, I'ay bulletins and Riverpnrt warning: depending upon
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the cyclone!s location, dimensions, inténsity and direction of move-
ment, communicating them speedily to all concerned authorities

and agencies and/or general public in accordance with the standing
meteorological operational procedure,Thege procedures include the
issuance of warnings to Radio Bangladesh to be braodcast to the
people living in the coastal area. The Cyclone PreparednctsProgram
is also directly informed by the Meteorological Department as soon
as a depression or cyclone is identified,

As the storm intensifies and approaches land, the Meteorological
Department will raise the level of warnings and issue them as frequently
as new data is received from the satellites, ships in the bay and the
radar stations at Cacca and along the coast, Radip Bangladesh will
broadcast the level of warning hourly or at more frequent intervals until
the etorm has passed.

Upon receipt of a storm warning from the leteorological Depart-
ment the Cyclone Frenaralnees Program will contact its Thana level
workers by Single Side Band (SSB) Radio and alert them to prepare to
disseminate the warning to the coastal and island villagers., The acti-
vities of the CPP depend u»on the level of warning issued by the Meteo-
rological Department and are described in detail in Annex F,

In addition to issuing the cfficial warning of approaching cyclones,
the Meteorological Department will issue warnings of heavy rains and
Nor'westers. Warnings of heavy rain will be given to Radio Bangladesh
and Ministries such as Ports, Shipping and Inland Water Transport
which will allow them to take inimediate action to protect life and pro-
nerty.

Satellite and DCF data received at the SPARRSQC ground statisn
will also be provided directly te . e Water Development Board!s Flood
Inforrnation Center. This data alang vith information received from the
manned river observation stations will be used to prepare daily graphs
of the stage and flow cf the principal rivers in the country. As water
levels rise during the monsoon season, the Flood Information Center
will issue daily warnings of the likely location and extent of flooding.
These warnings will te nrovided to radio Bangladesh and the local
government officials in the affected areas via the Police Radio Network,
who then will disseminate the warning to the villagers. The Flood Infor-
mation Center, like the Storm Warning Center, will also issue warnings
directly to Ministries whose activities may be directly affected by floods.
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SPARRS will also supply data and imagery to operational
user agenciec who require rernote sensing data in their analysis of
development problems. While in some cases the data and imagery
will be sent cirectiy to the user organizations, the SPARRSC Center
will be equipped to provide work space for analysis of this data by
the staff of the user agencies,
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TART 11

Project Feasibility

1, Technical Feasibility

This section sumrnarizes the technical reports prepared by
experts from NASA, NNAA and the Corps of Engineers, Experts from
each of these U.S. Government agencies visited Bangladesh on a num-
ber of occasions since 1974 and as a result recommend the technical
package of equipment and training to be provided by this nroject. This
surnmary is essentially a collection of excerpts resroduced directly
froin their rerorts. Every effort "has been made to present all of the
key points of each report. Copies of the full technical reports are
available at USAID and AID/W,

THE TROPICAL CYCLONE ."RQELEWNM

Some of the worst tropical cyclone problems are found in Bangla-
desh for the following reasons:

A,

E‘.

The country is located at the head of the Bay of Eengal where
the frequency of cyclones is highest.

The couniry is situated such that a~proaching storms are
usually curving and characterized by highly variable tracks,

Storrn surges (storm-generated tides) are magnified in
Bangladesh because of the concave shage of the bay and the
shallow water depths offshore.

The irregularity of the coastline and large diurnal tidal ranges
result in large spatial and temporal variations in storm surges.

Large concentrations of people live on low-lying islands and
coastal areas with no means to escane the storm surge.

With an improved tro~ical cyclone warning system, the death
toll {rom cyclones can be significantly reduced. The foundation of any
warning system is the availability of accurate and timely data. The
weather satellite has provided a quantum jump in supplying such
information.
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USE AND LIMITATIONS OF SATELLITE IMAGERY IN TROPICAL
CYCLONE WARNING

A tropical cyclone warning is based on an analysis of current
data and a prediction, The critical parameters of a storm are its
strength, size, direction and speed of motion, and rainfall potential,
The first three of these, together with the physical characteristics of
the landfall location, determine the most devastating feature of the
storm -- the storm surge, It is important to note that storm surge is
a coastal chenomenon, Therefore, a storm surge warning is based on
a prediction while the cyclone is still at sea, rather than on direct
observation,

Weather satellite images are used to estimate the location and
strength of tropical cyclones. The accuracy of such estimates depends
upon the quality of the images and the characteristics of the cyclone
itself. The magnitude of the error in estimating storm location is a
function of: a) The amount of distortion of the storm's image due to
its distance from the sub-satellite point, b) the gridding accuracy of
the satellite image, c) The cloud structure of the storm, and d) the
slill and exrerience of the analyst. Accuracy in estimating storm
strength (i. e. the maximum wind speed) depends upon: a) The resolu-
tion of the satellite image, b) The distortion of the storm image, c)
The cloud structure of the storm, and d) The experience and skill of
the analyst, Other important factors are the frequency of data and the
availability of time-lapse animation capactility.,

The optimum tyre of satellite data for tropical cyclone analysis
is provided by a higzh-resulution geostationary satellite located appro-
xirnately over the cyclone region, which provides a continuous flow of
data, If images are received at least once per hour, the capability
exists to determine wind flow (i. e. steering currents) in the vicinity of
a cyclone by cornputing cloud motion vectors. This is a valuable tool in
supplementing conventional wind data over the data-void regions of the
open sea,

Following is a discussicn of sorae of the advantages and disadvan-
tages of various types of satellite imagery which will be available, or
potentially may become available, in Fangladesh with the implementation
of the project.



..Zl-

1, TIROS N (polar orbiting) Advantages: High rc.olutien(l km)
imagery, both visible and infrared images . railable, very high
quality pictu.ves, image availability ~f  coproximately six
per day which is acceptable, Disadvantages: Rather narrow
tinage swath due to low orbii, significant distortion near edge
of picture due to low orbit, no time-lapse animation possible,

2. GMS (Tap-aese geostationary satellite, HRFT WEFAX data)
Advantages: Images may becoiine cvailable cucz per hour allowing
time-lapse display, good resclution, high cuclity images. Dis-
advantages: Bay of Bengal is near the eder. ¢/ zicture, and signi-
ficantly distorted, wind vector coin~:awon not soscible over Bay
of Bengal due to distortion,

3. INSAT (India geostationary sateilite) Detii's 202 unccrtain, but
INSAT will probably be a GOES-ope s7ieliit. no bte launched in
1982. If so, INSAT may prove to be tiie sent Jong--“erm solution
to satellite data problems in Daagladesn.

4, GMSS (Russian geostationary satellite to L2 art of the Global
NMeteoroiogical Satellite System - GMSS - :f tue T/urld Weather
Watch }-rogram) Launch date is uncertain . .t 1li‘es in the GMSS
series have GOES-type capabilities, incluli~ ¢ T~ta Collection
System (DCS),

Therc are other eatures of the TIRQS N :vsicm rhic: Lave notential
application to the tropical cyclone probicm. :uch :.& the LSS (also on
GOES and GMSS) which is described eisewhere, 2n ih2 Advanced Very
ligh Resolution Radiorieter {AVHRR) waich furnithes estimations of
sea-surfi.ce leiperatures,

The hiph-resolutior satellite imagery waizh will be available
upon implerentation of the project will be a si nilicant improvement
over the currently available low-resolution pictures, The low-resolution
images are snrmewhal uscful in tracking tropical cy-lon2s, but are of
little use in estimatirg in‘ensity. The high-resolutior data will permit
more accurate racking and ceiter estimates o0 strengtl:, However, it
is important to b2=1 in ind the statc -rf-ithe-zrl of tropical cyclone
predictinn. For example, the average errors in hurricane forecasts
icsued by the United 5tates National Hurricare Center areas follows:
a) Error in estimating location ol storm center = 16 n, mi., b) Error
in estimating maximum wind speed = - 10 ki., ¢} Irror in twenty-four
hour prediction of storn. center location = 120 n. mi., d) Error in
predicting the point of landfall twenty-four hours in advance =50n. mi.,
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These errors are in spite of consideravle experience using satellite,
aerial reconnaissance, radar and other data, together with sophisticated

numerical models for forecast guidance.

OTHER METEQROLOGICAL A-PLICATIONS "F SATELLITE DATA

Satellite imagery is used to supplement conventional surface
and upper-air observations in routine weather analysis and forecasting
operations, as well as in severe weather episodes. Besides tropical
cyclones, Fangladesh is affected by floods from torrential rains,
tornadoes, scquall lines or ''"nor'wasters' with winds approaching
hurricane force, and rionsoon depressions. The high-resolution, high
quality TIROS N images will be a valuable aid in analyzing the details
of these essentially meso-scale phenomena.

Precipitation analysis and forecasting using satellite imagery is
still basically qualitative and not sufficient for accurate hydrological
predictions. Recent srudies have formed the basis for the development
of quasi-quantitative techniques for estimating the rainfall potential of
tropical cyclones and certain non-tropical weather systems, However,
the most useful source of data for river flood warnings are Environmen-
tal Data Transmitters (EDT's, also referred to as DCP's) which auto-
matically record and transmit data through the DCS sysiem on the
satellite, as described in the hydrology supplement to the oroject
proposal,
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ENVIRONMENTAL DATA COLLECTION AND
HYDROLOGIC FORECASTING

The basic purnose of the environmental data collection system
(also referrcd to as DCP elsewhere in this paper) is to enable timely
preparation of short-term and long-range hydrologic forecasts of
river stage and discharge on the three major rivers in Bangladesh,
especially prior to and during severe floud periods. The rivers are
the Ganges, Brahmaputra, and Megnna, including the Jamuna and
Padma reaches.

The hydrologic forecasts will imnrcve the tinieliness, accurac
and aerial distribution of flood warnings in terms of river stage,
water depth, and duration of flooding. Routine hydrologic forecasts
during normal hydrometeorotogical conilitinons can also be prepared,
The general safety of the necople and economic impact assz8sments
due to flooding will be enhanced. Each new issue of the forecast will
provide an update of river conditions with an outlook for the next few
days (short-term). Improvemen: in the determination of prevailing
and forecast meteorological conditions will also be possible, as well
as the estimated impacts of weather on the hydrologic forecast.
Improvements in post-flood reports and contribution to a data base
for water resource rnlanning, design, and management will be provided,

Data collection will be accomnlished using earth satellites to
relay data to a central rece:v: site in Dacca that are transmitted from
water data stations located on or near the main stem of the river
system mentioned carlier, The TIROS N series =ill be used initially
with possible conversica te G.’5  tater. The Environmental Data
Transmitters (D7) will be capaible of transrritting on two frequencies,
possibly simultaneously, to permit data collection from the same
stations via TIROS N series or possibly the Indian Satellite (INSAT),
either as backup or as the primary mode.
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Geostationary satelliive 2nablz relf-t‘imed EDT's in networks
to report data rcutinaly ot speviica time intervals several times each
day, which is not p>s¢3ibls on ~rbitiar catellites. The data collection
systern (DCS) or nrbiting space.rart relay; random reports from EDT's,
Also, sevural times as much infeirmation (data {or imore periods and/or
more sensgor:) can he tvenam.tted trom a given znvironmental data
station to geostaticnaiy rateliites than to orbiting spacecraft, Receive
sites cost 1nore f.- orbitirg sateliites, which are not always in range
when needed, Tl2ue .re iporiunt facters to consider, especially for
real-time asses  meant cf » *v_{er :managemant project,

Although gesstationa-y tatzllite svstems are preferable to
orbiting system: for NCUS, tL> Vatcer is for more suitable than the
strongest competitors nrnon: conventional methods, which are land-
line and ground-based 1adio cystenuc. With the exception of networks
consisting oi only u Yew stition. iu a cracl! watershed, satellite systems
are more timely, accura:e, and dependable, as well as less costly than
conventional meihcd.:, xrer:ence nas shown that as the severity of
storms increase «nd :oascqueuntly tie nced for data, the greater the
chance of failure of jandline and adio-systems. The EDT provides
total independence to a station in the nelwozk,

The number ana locati:oa of initial water data stations will be
based on the rcquir~~2n: lo ~dapi = hydrologic forecast computer
model te the river system to fcrecast river stage and discharge a few
days in the future (short-torm) at oy locatians. All stations will mea-
sure and rz:port wates l:vel and precipitation initially. If practicable,
a few other enviroumenial parameters, such as groundwater level or
surface/subsurfire mr vie 've will be reported from a few stations
initially.

Completior of tie nviver + tal Data Collection System will
make it possidlz o w.npiy the hydroiogic forecast models on a day-to-day
basis. River stacza, dis:herge znd tine and deoth of inundation, will be
forecast a few dav. . the fotara (cio t-term).

Two compu .er cinde's Wil b consideved for application. One
of these (HEC-1) is »-nd -ontlacly cn Jhe ower NMississippi River, and
the other is a rclativel; uets wodel tant has been successfully adapted
to a few river ieaches oa the Missisoippi., The latter model, which
accounts for the ~omrlet> dyramic equations of streamflow (continuity
and momentun} , is a2xrec’ed to be rucre suitable during extremely high
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and low stream:flows, but requires much more effort to adapt (calibrate)
to a river, It is expected HEC-1 can be adapted in about 4 to 6 months,
and the new model will requirc about 12 months to adapt, depending on
the availability of hydraulic data and difficulties encountered. Sirnultane-
ous adaptation of both models will be possible. Approximately 40K words
of dedicated memory in a high speed computer are required for each
model.

Either of the models can be expanded to provide long-range fore-
casts for several days to a few weeks in the future during Phase 2 of
the project when additionzl water data on the subject rivers beyond the
boundary of Bangladesh becommes more abundant, timely, and dependable.

It is recognized that basic hydrologic forecasting does not require
the use of rmeteorolegical data or imagery., However, meteorological
data and imagery will comnlement the hydrologic forecasts in a qualita-
tive manner in all cases, and at times quantitatively, i.e,, although the
hydrologic forecasts will be based on water-on-the-ground, the impacts
of precipitation and snowmelt forecasts on streamflow can be estimated
as experience is gained with the model.
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GROUND STATION TECHNOLOGY

This section pregents technical background on meteorological
satellites, discusses the differe.ce between the capabilities of satellites
in a geosynchronous versus polar orbit, the advantages of high resolution
as opposed to low resolution satellite picture data, and how a combination
of these two kinds of satellites and the proposed ground system will bene~
fit Bangladech.

Polar Orbiting -- The High Resolution Picture Transmission
(HRPT) on bnard the United State's Operational lvieteorological Satellite
called TIROS-N provides information from four different systems on
board the satellite, These systes s are: the Advanced Very High Resnlu-
tion Radiometer (AVHRR), the TIROS Operational Vertical Sounder
(TOVS), the Space Environmental Monitor (SEM.), and the Data Collection
System (DCS). Two of these systems, the AVHRR and the DCS have ex-
tensive application to regional needs within the Bay of BEengal and will
be discussed later in the systerr description.

Gensynchronous Nrbiting -~ The High Resolution WEFAX (Weather
Facsimile) is available from the Japanese Geosyn:hronous Meteorological
Satellite (GMS), Tae geosynchronous orbit of GMS is over the equator
36,000 km high. The satellite immakes one revolution for each earth re-
volution causing the satellite to rerrain in the same position relative to
the earth, This allows the satellite to view the same portion of the earth
continuously as opposed to a :olar orbiting satellite which views the same
place on the earth only twice a day as it passes over,

The GMS has 3 systerns: the High Resolution Wefax (HR WEFAX),
the Low Resolution Wefax (LR WEFAX) and CCS, The LR Wefax data
are presently being used by the BDG in the interim system and the DCS
on GMS are available only to Japan,

The HR Wefax has an intrinsic value to the BDG in storm tracking
since a high resolution image (2 k=) is transmitted once an hour. This
allows for digital processing of successive images to yield an animation
(movie) showing cyclone st~rm, size and direction of movement. This
is not possible at present by any other source availatle to the BCG
except ithe future Indian satelliie (INSA'T). L'hc IR Wefax and the Indian
satellite will be discussed later in the system descriotion.
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Other Data Sources -- It is generally recognized that satellite
data alone are not adequate to accurately forecast storm movement
and intensity, certainly the use of HRPT, GMS, HR Wefax and DCS
arc powerful tools, far better than the EDG has had tefore. However,
to develop a complete system using aircraft and radar are beyond the
scope of this proposal. These items are being considered by other
countries and donors in the Bay of Bengal and in this sense are not
being ignored,

The combination of space sensors and systems from both polar
and geosynchronous orbiting satellites and the expected benefits to
Bangladesh and participating countries within the Bay of Bengal region
are as follows:

AVHRR -- Available fromr the HRPT of polar satellites (TTROS).
. These instruments are essentially scanning telescopes that photograph
the earth a line at a time and transmit this information immediately to
the ground station within range. The smallest element on the earth that
this instrument can resolve is 1 krr in size, This can be compared to
Automatic Picture Transmission (APT), a similiar service used in the
BDG Interim System from TIROS, which has 4 km resolution and is not
adequate to identify the smaller features associated with meteorology,
hydrology and oceanography that are needed by the BDG.

The AVHRR has four (five later) different spectral channels, the
visible, near infrarzd, and two far infrared. The visible channel is
used for cloud and land mapping. The near infrared is used for land’
water interface definition,

Continued use of these data on a quantitative basis will help estab-
lish a model for erosion, sediment transport, and land accretion in
Bangladesh. The quantitative use of the visible and infrared channels
in the rivers and Bay area coupled with DCP's can provide maps of
turbidity salinity and temperature for fisheries management as well as
size and flow for inland water transportation. Another important factor
would be to evaluate inundation of salt water due to storm surges.

TOVS -~ This instrument will provide a vertical temperature
profile of the atir osphere, however it has little asplication to tropical
areas in this case, Thesedata are .better supplied by radiosonde net-
work.:
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CCS -- The dat: coliection eyslein on TIR™Z will provide a means
of remotely mecaczuring un cc 3% diffesent envirnamental parameters and
relaying these data throurli the TIRNEC to the proposei ground system,
The platform is a simile solar/brttery powered device that interfaces
with different sensors, i.2,, thermometers, anaincimeters, flow gauges
etc., and transmits thece measurements to the TIR™S satellite during
its pass near the platform about every three hourz. The DCPs (also
called EDT) will relay information every two hours when INSAT becomes
operational in 1982,

GMS HR WEFAX -- The hHR WEFAY picture wvill be transmitted
from the GNiS to the proposed ground systen once an lour. Tince received
the data will be processed in a micro computer for diszlay ona TV screen,
the hard copy of which wili be supplicd to the Storm Warning Center imme-
diately. Use of the micro-computer will allow the analyst to perform
different enhancement schemes to deterrnine nccessary parameters such
as cloud top temperature, eye formation and location.

The Indian satellite and later the Chinese satellite will be of more
benefit to Bangladesh for this activity. The proposcd ground station will
have the capability to receive these future spacecraft.

The ccmputer: that are necessary to process data in this proposed
system have the capavility to process satellite data other than TIRDE or
GMS since these systeme use cormmputer comecatitle tape (CCT), As an
example, India aad laic~ perhaps AIT in Thail~nd will have the capability
to receive the l.andsal transniissions directiy. As a part of the under-
standing between thesc countries and NASA these countries must make
Landsat data availatle in suitable form (o adjoining countries. This means
that Bangladesh can auquire recent data tapes (ZC7T) of Landsat information
over their country in titro for it in be of ure, This cf course opens the door
for new applications in agriculturz, the enviroament and a host of new dis-
ciplines. In the caze of agriculture the cquipment will allow for the pro-
duction of land use maps, analyrc afforestation and deferestation (including
areas in India and Nepal which greatly =ffect {lcodi1g in angladesh), assist
in crop forecasts and irrigation schedules, Identify potential lands for
cultivation and analyze crop blight 203 crop aesalth.

2. Social Soundness

The beneficiaric s of this projec. »'ill be th .c2 ;adividuals who live
in areas affected by natural disasters scsulting . om floeds, cyclones,
tidal waves and other forms of seveir weather., The project is not intro-
ducing a new organization or institution into these areas which is intended.
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to change the life styles of the beneficiaries. Rather the project purpose

is to provide the bencficiaries with information on impending disasteras

which is more definite and timely., The information will then allow each

potentially effected individual and/or family to take cteps to protect him-
self, his family and his property ir. the kest way available to him,

At rresent a number of techniques have been developed in rural
Bangladesh to rotect life and movable nrocerty from destruction. Among
villagers, the most common practice is to evacuate areas which are sub-
ject to inundation taking with them as many movable assets as possible,
Hnwever, without adequate warning, villagers are reluctant to leave
their homes because the possessions which they must leave behind as a
result of a rushed departure are likely to be stolen (n their absence.

With advanced warnings, villagers have been able to avoid losses by such
techniques as burying valuables and small farm equipment so they are

not stolen or destroyed by a flood or tidal wave. These villagers are then
more willing to leave their homesteads and seek safer ground. The im-
proved warning provided by the project is expected to provide the villagers
with a greater opportunity to carry out locally developed techniques for
safeguarding property so that evacuations take place more smoothly.

As in the United States, the reluctance to move is especially strong
among neonle who live in cyclone prone areas because the inherent in-
accuracy of scvere storm prediction has created a false security among
people who have been warned about but unaffected by eyclones and tidal
waves in the past, The government has attempted to reduce the danger
of loss of life of villagers and their livestock by constructing cyclone/
tidal wave refupens throughnout the coastal areas so that rapid evacuation
can occur. Thesce reafuges have been used in the past and lives have been
saved as a result, However, despite the existence of prafuges and the
more accurate warning system resulting from this project, continued
losses of movable assets will occur unless the government, through its
Cyclone Freparedness Frogram and other channels of information con-
tinually carries out a public awareness program. This program should
emphasize the need to heed the warnings and take precautions such as
burying valuables upon hearing the first alert even though there may
be only a 50 percent nrobakbility of being affected by the storm. This
public awareness program will have to be developed with an awareness
of a sensitivity to the personal and community interests of the residents
in disaster prone areas.
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The project relies on the existing wa rning mechanisms which
reach the villagers in flood and cyclone prone areas. The specialized
local warning systecms such as the cyclone alerts disseminated by the
CCP and the flood warning given by the local government officials, are
completely staffed at the local level by persons who come from the
immediate locale itself, many of whom have been aeriously affected by
disasters in the past. In both cases the participation in the warning net-
work is completely voluntary. The disaster warning role of these local
volunteers is respectec ty the villagers and requires no significant
modification of viilagz level rcles or iastitutions.,

The worklnad of these voluntezrs in carrying out the warning,
rescue and assistance to thoue ¢ ffected by disasters has in the past
not placed an undue burden »n the volunteers' normal activities of
pursuing a livelihood. Tn fact, in a number of Wards the CPP volunteers
have used their organiza:ional framework to initiate a nurnber of village
level self help activities such as adult educaticn and fish production.
Considering the above, the nreject is considered socially feasible., The
attrition rate among volunteers of the CFP has been approximately 5%
per year since 1972/73,

The social conscquences ¢f successiul implementation of the
project are exnected to be heueficial to the villagers. If, however, the
project fails to be successtully implemented there will be no negative
social consequences ai the rillage level. Life in the village will - ontinue
as is.

As noted in the eccnomic feasibility section, the main benefit is
the protection of life and 1novable property so that recovery from a
disaster occurs more ranidiy, 3ince nothing can be done at the present
time to protect fied a~scis such as houses and crops, the important
objective to e attained hy this 1. roicct is to allow the villagers sufficient
opportunities tc save themseives from injury and their movable assets
from destruction so that recrvery occurs rupidly and the interruption in
their productive lives is minimized. in this sensc the project will have
a beneficial income effect aivion:’ those rural nroduczrs who are effected
by a disaster and are technicallv in a posiiion to immediately replant
crops, restart other nroduction activities cr for that inatter take steps
to safeguard property.
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3, Administration, Q-eration and Maiutenance

The Dangladesh ERTS (Landsat) Program (BELF) was formed in
1974 as a temporary task forcs by joining a variety of m.inistries which
indicated an interest in remot: sensing. Since its formation BLP has
provided the EDG with irnnediately useful information and has been
able to win for itself support from the government budget as well as
from forcign donors. Two exaraples of studies which caused BLF to
obtain resources from the BDG for a laboratory and office space are:
(1) a study of Kaptai Lake which showed that it did not inundate non-
Bangladeshi lands; and (2) n study and mapping of the coastal region
which showed the extent of new land accretion. Since 1974 the BDG
has supplied all local currency requirements of the program and BLP
has obtained assistance from the U.S,, the Australians, UNDP, IDRC
and the World Bank for its I'X capital equipment requirement.

Closely linked to EL > is the Space and Atmospheric Research
Center (SARC) of the Bangladesh Atomic Energy Commission. The
personnel of SARC have teen on the BLLF Task Force and the APT
equipment at SARC has been used whenever helpful in BLF's analyses.
The AFPT equipment was purchased in 1967 by the then Government of
Pakistan from its own FX (approx. $30, 000) and the BDG has continued
to supply the annual FX needs for operations and maintenance (See
Annex B).

In addition, Meteorological Derartment was given an APT station
by the UN, Relief Operation at Dacca (UNROD) in 1973, From its own
resources, the BDG has rrovided all required local currency and FX
to operate and maintain the station (See Annex Bj.

The latest demounstration of BDG organizational capability and
commitment was the implementation (including the provision of all
local currency) of the Interiin Cyclore Warning system. The BDG
provided land, personnel and funds to carry out site preparation and
to construct a laboratory. The total cost excluding the value of land
of the Interim Systern to the BDG was arproximately Tk, 900, 000
($60, 000),

The Planning Comim:ssion has recently approved the expansion
plan for BLP which will merge the activities of ELP and SARC into a
new autonomous body cailed th: Space Research and Remote Sensing
Organization (SPARRSO).
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The first two years of SFARRSO (FY 1979-80) has a funding level
approved by the Planning Commission of $ 2 million in local currency
to be used as counterpart for this Disaster Alert Froject. These funds
are from the BDG development budget, On the recurrent side (i. e. funds
from the BDG's revenue budget) SPARRSO is budgeting Tk, 90 lac
($600, 000) per year of which Tk,20 lac ($133, 000) is FX. The recurrent
budget will start in 1982, The BDG, in approving this project, also agrees
that FX required for operation and m: intenance of the ground station
during the period between the installation of the equipment (1980) and
the start of the recurrent budget in 1782 wili be provided as necessary.
Approximately $150, 000 may be required fcr this period. In addition,
the current recurrent budget of SARC ($40, 000 per year of which
$10, 000 ie FX) will be added to this. The above budgeted amounts are
considered adequate to operate anc maintain the HRPT system.

The past performance of the EL™ and SARC in carrying out
activities and obtaining the support of the LLG anrd foreign donors has
been remarkable considering their short period of opcration and their
involvement in what is considerec by many to be high technology. There
is no indication that the financial interest of the ELG will shift away
from SFARRSQ or that the personnel will be removed from the organiza-
tion without proper reclacements being assigned.

In reviewing the current operaticn, NASA concluded that ", ..,,
though the satellite and ground systeri are new tcchnology, the BDG
will have no difficulty in operating o meaintaining the sys:em as long
as the proper training and follow-u» are provided'. (From Report for
Phasge 2 - Intermediate System Description, September 1978, USAID).
The AID budget projected for this project includes $123, 000 specifically
for maintenance training and up 0 10 pe-son monti:s of {sllow-up con-
sultants if required. Additional funds will be provided within the equip-
ment installation contract {or training personnel to operate the equipment.

4, Economic Feasibility

This ~roject is fundamentally a humanitarian assistance effort,
As a result there is little expectaticn that the project will produce a
direct improvement in the incornes of the project's beneficiaries. It is
anticipated, however, that the beneficiaries will sustain fewer personal
losses because the improved warning system will allow more time for
taking appropriate measures to preserve lives and movable property.
It is cxpected that the time required to re-establish productive activity
after a disaster will therefore be reduced,
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While the protection of lives and movable property will have an
indirect income effect, no attempt has been made to calculate economic
feasibility measures (such as a kenefit/cost ratio). The simplifying
assumptions necessary to carry out such analysis would render the
results too academic to be used as a criterion for project approval.

It is similarly difficult to consider this project from a cost
effectiveness nerspective because the use of space technology for advanced
storm warning does not have a comparable ground based alternative. Prior
to the use of saellite imagery, early notice of approaching storms was
provided almost exclusively by conmercial vessels plying the interna-
tional sea lines which crosc cyclone paths, These ship reports did not
form a reliable early warning network because they arose from chance
encounters between the ships and the cyclones. In addition, the ships
would generally report only the ap:reximate location and weather para-
meters of the periphery of the storm. Consistent and accurate information
on the size, strength and movement of cyclones was not available even
in the U,S. until aircraft carrying meteorological equipment were assigned
to measure the storm.

Bangladesh is currently not in a financial position to acquire an
aircraft dedicated to meteorological surveillance. The initial cost at
$3 to 6 million and the operating and maintenance costs of approximately
$1, 500 per hour are far beyond the means of the DG budget and repre-
sent a considerably more costly approach to severe storm warning than
planned by this ~roject.

On the flood warning side, conventional means of accomplishing
the project's objective are more expensive than the DCPs but wili in
fact be used as nart of the corrplete river surveillance system through-
out the country since these facilities are already in place. The DCPs
will be used in those situations, both existing and potential, where at
present, access and eormuiunication pose a serious problem in the
placement of a full time staffed flood monitoring station,

5. Cost Estimate and Financial Plan

Cost estimates for the major components of the project are tabula-
ted in the Summary of Cost Lstimatesin Table II,
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The estimates for the equipment for the ground station were
prepared by NASA experts in February, 1979 and attempt to reflect
price expectations subsequent to October, 1979 when funds are expected
to be available fer the project. (Sze Inputs for a listing of the equipment
to be provided), The estir:ated cost of installation includes the contractor!s
expenses for labor, overhead, [ixed fee, and some on-the-job training of
Bangladeshis to take place during the installation snd check out of the
system, However, the main cost of training of personnel in the operation
and maintenance of the system is separately shown in Table I. The noted
resources will finance approximately 16. 5 parson months (pm) of factory
training in the U,S. (shown in the Inputs section above) based on an
average cost of $2, 600 per person month. In addition, 10 person months
of consultants for operaticn and maintenance are :ncluded to provide
follow-up training after the start up of the system. The total resources
programmed for these consultants is based on an estimated person month
cost of $8, 000,

In the area of data interpretation and analysis, the croject will
finance 16,5 person months o short term training at $2. 600 per month
and 5 person months of consultants 't $6, 030 per person month,

The value of the land to be used by the project has been estimated
by the BDG at the current market value of the sites. The land has in
fact been owned by the BDG for several years., The land value is inclu-
ded since it reflects the opportunity cost to the government, Site pre-
paration costs were determiuned by the Public Works Depariment for
the SPARRSO.

Similarly the estimated costs of laboratories, offices and residences
were prepared by the Public Works Departiment vsing their standard cost
estimates for each type of construction.

The amount shown for salarizs/allowacces/misc, is the cost of
the first two years of the Scheme for SPARRSO., The total number of
personnel to be involved hzs been approved by the Flanning Commission
and the salaries and ailowances «rn in accordance with standing BDG
scales.

The cost estimates of the equipment to be provided for the village
warning system are current shelf item prices. Training costs reflect
current honoraria and TA/DA* expenditures made by the Cyclone Fre-
paredness Program,

* TA/DA =travel allowance/daily allowance (per diem).



SUMMARY CF CCST ESTIMATES Line Item
(In $ 1,000) AID 5DG Total
I. Data Collection Component 3491 1710 5201
A, Sites - o 970 970 §
Acquisition - 900 909 1
Fregaration - 70 70
B, Euildings - 560 660
Laos & Cffices - ‘600 660
Residences - 160 60
C. Equigment 3285 - 3285
Frocurement 2107 - 2109 '
Shipping 100 - 107 |
Installation 1085 - 108¢ |
. D, Training 86 - 86
n C&M 43 - 43
«: Analysts 43 - 43 ,
E. Consultants 129 - 120 :
cuM 80 - 80 '
Analysts 490 o= 40 !
F. BDG Salaries/allowances/Misc
nec. airtravel : 80 80
{
II. Village Warning Component 100 ___50_ 150
Equipment 100 ; -
TR - i 50 50
III. Subtotal (I+II) 3391 - 1760 5351
IV. Contingencies 159 ! 155 214
V. Inflation 250 190 440
VI, Total (III + IV + V) 4000 2105 6105
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Contingencies have been estimated at a-proximately 4% of FX
costs and 9% of local costs, The FX contingency is low as the estimated
costs of the equipment and installation of the ground station include a
provision for contractor contingencies, The principal intent of the FX
contingencies is to be able to provide additional training if needed during
project implementation, Local currency contingencies are actually 18%
of planned L,C. expenditures since the cost of land have already been
ineurred.

Inflation has been determined as approximately 7% of the FX cost
and 11% of local currency. While some attempt was made by NASA to
determine “rocurement prices in October/November, 1979, this line
item has been included to hedge against unforeseen increases additional
to those built into the cost estimates. On the local currency sidc the
reserve for inflation is effectively 23% since the land is already owned
by the BDG. The 23% is above the current rate of 15% inflation in Bangla-
desh.

Total project costs are therefore estimated at $6, 105, 000 with
$4, 000, 000 in FX provided by AID and $2, 105, 000 in local currency
provided by the BDG,

Table III relates the total cost of inputs to outputs. The separation
of the cost to the various outputs is somewhat arbitary because most of
the equipment, installation and O&M training costs will produce the
joint product of outputs A and B, If the project had only provided output
A, the marginal cost of adding equipment to obtain output B would be
less than that shown on Table III (perhaps as low as $400, 000). However,
outonut A would have appeared more costly than that shown and the equip-
ment would not have been used in accordance with its design capacity.
Outputs D through H have not been costed out separately because these
outputs result from ocutputs A and B in combination with the ongoing
program expenditures of the respective agencies and their other donor
supported activity. The $1, 992, 000 shown asg a contribution to outputs
D through H primarily reflect those expenditures on the SPARRSO
Center which will be available to all user agencies at their discretion.

The phasing of expenditures is shown in Table IV. Since the BDG
Planning Commission has approved the Scheme for SPARRSO, the govern~
ment has allocated the sites and has provided the first twc quarters of
funding (BDG FY is July/June). Site preparation is under way, salaries
are being paid and construction of the required buildings will commence
before October 1, 1)%9.
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TABLE 11
COSTING OF PROJECT OUTPUTS/INPUTS
(In $ 1,000)
Inputs Cutputs*
A E_ £ D-H

AlID

Equipment 2,300 657 10C 278

Training 30 g - 47

Consultant 56 _16 - 98

Subtotal 2,386 682 100 423
BDG

Site 215 55 - 700

Building Administration 145 15 - 500

Trawning 15 _5 50 35

Subtotal 375 75 50 1,235
Contingencies

AID 111 32 5 11

BDG 36 18 1z 114

Subtotal 147 50 17 125
Inflation

AiD 175 50 1 18

BDG 38 19 12 121

Subtotal 213 69 19 139

TOTAL: 3,121 876 188 1, 922

* See list of Outputs pages 5 and 6
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The major expenditure of AID resources will occur in FY 80,
It is expected that all equipment will be nrocured, shipped and installed
before September 30, 1980 although final payment to the contractor may
not be made unti’. early FY 81, O&M training will also occur in FY 80
but the training of the analysts will be programmed through FY 81. The
consultants, notably for O&M, are also programmed largely in FY 81,

BDG funding of construction is expected to be disbursed through
both FY 80 and 81. The salary expenditures drop off significantly in
FY 81 as the BDG will start the final two years of the overall Scheme
in that year. The $10, 000 shown for this item reflects the residual
counterpart expenditures for training in FY 81,

Local currency contingencies decline in FY 0l reflecting pre-
ssure to spend in this category during FY B0 since new contingency
funds will be made available when the final two years of the Scheme
are approved,

6. Project Implementation

AID financed inputs will be managed by two BDG agencies, the.
SPARRSQ and the Cyclone Preparedness Program,

SPARRSOQ will receive, operate and maintain all equipment
related to the satellite ground station to be supplied under the project,
In addition, SPARRSC will receive all operation and maintenance
training resources, SPARRSM will be responsible for all site prepara-
tion and construction of all antenra pads and related ground station
buildings, SPARRSO will insure that the site is supplied with the re-
quired water, power and sanitation facilities.

The provision of all ground station related equipment and supplies,
their installations, start up, check out and the training of operation and
maintenance personnel will be under the direct responsibility of NASA
through a Participating Agency Service Agreement (PASA) with AID.
Within 90 days after execution of the FASA, NASA will submit to
SPARRSO a detailed schedule of procurement, shipping, installation
and operation and maintenance training. In addition, NASA will supply
SPARRSO with all necessary technical details required by SPARRSO
for the con:traction of the antenna pads and related ground station
support faci.ities.
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TABLE 1V
PROJECTION OF EXFENDITURES BY FISCAL YEAR
(In $ 1, 000)
Fiscal Year
Category 1979 1980 1981% Total
AlD
Equipment - 3020 365 3385
Training (O +M) - 43 - 43
Training (Analysts) - 15 28 43
Consultants (O+v)) - 20 60 80
Consultants (Analysts) - 10 30 40
Contingencies - 59 100 159
Inflation - 200 50 250
Total AID: 0 3367 633 4000
BDG
Sites 970 - - 970
Buildings 110 275 275 660
Salaries/allow. /Misc, 30 40 10 80
Training - 50 - 50
Contingencies 20 80 55 155
Inflation - 80 110 190
Total BDG: 1130 520 455 2105
TOTAL: 1130 3887 1088 6105

* All FY 81 expenditures are from pipeline.
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Because SPARRSO's organizational structure includes represen-
tatives of the various user ministries on its supervisory national com-
mittee and as investigating staff, SPARRSC will be the sole coordinating
agency for the project's resources orovided for training and consultants
in data analysis. These resources will be shared by SFARRSO, the
Meteorological Denartment and the Water Development Board and will
be released to the BDG upon submission for AID approval of a training/
consultant nlan within 120 days of the signing of the Project Agreement.
I' is expected that all consultants will be drawn “rom NASA, NOAA and
the Corps of Engineers through PASA arrangements. PASA agreements
will be executed by AID/W and will be based on terms of reference
developed between USAID/Dacca and the BDG.

The Cyclone Preparedness Program (C¥ %, will be responsible
for the resources provided by the Froject for the Village Warning
Networks. The CPF will prepare and submit ior AID approval a de-
tailed procurement schedule within 120 days after the signing of the
Project Agreement.

Froject rmonitoring and evaluation will be done by USAID/Dacca
staff and as needed by exnerts provided by PASA arrangements with
NASA, NOAA and the Corps of Engineers; also as needed by AID
requirements contracts or indefinite quantity contracts,



Month

6-10

11-15

16-18

18-24

- 4] -

SCHEDULE OF PROJECT EVENTS

Approval of Project by BLG/USAID,
Signing of Project Agreement between BDG/USAID.

Signing of AID/NASA PASA.

Visit by NASA for preparation of final equipment list,
O&M training plan and installation schedule.

Site preparation completed - Building construction
commenced.

Submission of NASA implementation plan.
Submission of BDG training consultant plans.

O &M training initiated,

Equipment procured.,

Training of analysts initiated.

Building construction at first floor stage completed.
Equipment installed.

Equipment check out period.

Training complected.
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7. Evaluation‘ Flan

Routine evaluations will be conducted during the two years
of the project. Depending on the activities schedule, these evalua-
tions will be based on the mnnitoring reports and insgection of the
physical facility. The evaluation will determine that project inputs
are being ~rovided as planned, that conditions and covenants of the
Project Agreement are being met, and that oroject outputs are
being accomplished as planned, The evaluations will be used to
recommend alterations of nroject inputs, if required, to achieve
the project purpose. A special in-depth evaluation will be conducted
upon completion of the project which will evaluate achievement of

the project purposes.
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Other Donor Activities

1. Assistance to the Pangladesh Meteorological Depammn.ent
WMO - UNDP Financed

The World Meteorological Drganization (WMOQO) is currently
implementing a three year UNDF financed project entitled '"Streangthening
of the National Meteorclogical Service'. The project was started in July
1977 and will be completed in June 1980. The anticipated UNDP input
will be $1, 026, 000, The project has established a Climatology Division,
an Electronics Laboratory, a Mechanical Workshop and a Training
Institute within the Bangladesh Meteorological Department.

In establishing the Climatology Division, the WMO project has
trained staff in long range weather forecasting and data processing. The
project is also providing a computer to this division. In addition, a WMO
Climatology expert has been in Bangladesh for one year and will remain
for 1} years more.

The Electronics Laboratory was set up at the Storm Warning
Center to repair the Meteorological Department's electronic equipment
such as radar and telecommunications equipment. Its staff has received
training, Test and repair equipment and spare parts were also provided,
In addition, a Meteorological Instrumentation specialist is being provided
for 2! years and an Electronics Advisor for two years.

The Mechanical Workshop was set up to repair the mechanical
equipment used at the Storm Warning Center, It was provided with repair
equisment, training and spare parts.

The Training Institute was established at the Storm Warning Center
and has been offering in-service courses in various aspects of weather
forecasting, Thus far, 50 pergons have completed courses at the Institute.
WMO provided a training consultant who has just comnleted a nine month
tour in Bangladesh. A second training consultant will arrive in October-
November for a three-month assignment. In addition, a Research con-~
sultant in storm surge prediction will be provided for three months in
1979 and three months in 1980,
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The project includes 22 short-term fellowships for foreign study
tours. The fcllowships are provided for training in forecasting,
climatology, agro-meteorology, instrumentation and electronics. Six
persons have completed courses including two who attended a six-
month course in meteorological satellite imagery interpretation.

This project will be followed by a five year Phase II, Phase lI
is projected at $2 million and will concentrate on the training of
forecasters, the establisliment of three agro-meteorological centers
(Joydepur, Mymensingh and Bogra) and the provision of communica-
tions equipment to link the principal field offices with district offices
and Dacca.

The Metearolngical Department will also be provided with a new
S or C band radar unit for Dacca under a project described below
called '""Flood Forecasting and Warning System!''.

2. Assistance to the Water Development Board
WMO - UNDP Financed

WMO will begin in late 1979 a three year institutional support
project to the Bangladesh Water Development Board to improve the
Board's capability to carry out flood forecasting, The project has a
planned budget level of $1,652,200, The project will provide equip-
ment for gathering and transmitting hydrological data from up to 42
field stations in Bangladesh. In addition, & new S or C band radar
will be provided to the Bangladesh Meteorological Department for
rainfall estimation,

The project will provide 90 person-months of technical assis-~
tance including an expert in flood forecasting (36 pm), experts in
radar, electronics and telecommunications (24 pm) and several
experts in hydrologic installation and substation management,

The project will provide 51 sperson-months of short-term
training (six months or less) in river forecasting, meteorological
radar analysis and electronic equipment maintenance and two cne year
fellowships in electronic engineering.

The oroject has been carefully prepared to coordinate with on-
going or planned projects in water resources management and flood
forecasting especially in regard to the placement of SPARRSO's DCPs
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with the manned field stations, In addition, the project will utilize the
data and analysis of an ongoing (3 year) UNDP financed Hydrological
Surveying Project and the research and training facilities of the pro-
posed River Research Institute.

3. A ssistance to SPARRSO
FAO - UNDP Financed

The UNDP has provided $683, 000 to finance the FX portion of
the Scheme for Bangladesh Landsat Program BLP Fhase I. Since
early 1977 the project has financed an FAO expert in remote sensing
attached to the Bangladesh Landsat Program and has provided basic
equipment and training for satellite imagery analysis, This project
is the predecessor to the Scheme for SPARRSO (which the present
AID assistance will support) and has contributed greatly to the estab-
lishment and organizational development of SPARRSO.

Under this UNDP project, the BLP has obtained additional
UNDP and other donor assistance to carry out specific studies. For
example, an additional $150, 000 was provided to BLP for a study
supervised by The Environmental Research Institute of Michigan
(ERIM) to map and project new land accretion in the Bay of Bengal.
Also the World Bank has financed BLP to update the land use map
of Bangladesh,

The UNDP will evaluate their support to the Bangladesh Landsat
Program and consider follow-on assistance in support of the Scheme
for SFPARRSO.

4. Disaster Preparedness
FAO - UNDP Financed

Approximately $150,000 is being provided to develop model
Thana level agricultural plans for rapid post disaster recovery. The
FAO is providing consultants who are assisting the BDG to identify
alternative crops which can quickly be planted in areas which
experience a flood or cyclone disaster in order that local producers
will be able to realize some production output despite the loss of
their main crop.

5. LICROSS

The League International of Red Cross provides continuous
support for a part of the equipment needs of the Cyclone Preparedness
Program. The equipment provided is mainly for communicatien among
the field stations and for village warnings, e.g. radios and siren/bull-
horns. LICRQOSS also provides periodic advisors to review the program.
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THE INTERIM CYCLONE WARNING SYSTEM

In early 1978 the U.S. csatellite, NOAA V, which the BDG was
accessing for their existing cyclone warning system, failed.Realizing
the new AID assisted Disaster Alert Project under development would
not be completed before the Octobrr/November 1978 cyclone season,
the BDG requested the U.S. to assist in an interim effort.

In June 1978, USAID informed the BDG that the U, S, would
provide emergency assistance for the establishment of a minimum
satellite receiving station so thai coverage of the country could be
available during Octcber and November 197L. In July, a four man
team: from AID's Office of Foreign Disaster Assistance (OFDA),
NASA and NOAA came to Bangladesh and assessed the immediate
nceds, By the end of July, using OFDA funds, NASA entered into
a contract with P and P Industries of Maryland to provide and in-
stall the interim system. The contract called for the system to be
operational by October 1, 1978,

During August and early September, F and P Industries air
shipped all of the equipment and the EDG completed ll cite prepara-
tion including the construction of a building foundation and antenna pad,

In the third week in September, a six man team from NASA,
NOAA and P and P Industries arrived in Darca to set up and ~aeck
out the systern, Working seven days a weelt and twelve hours a day,
with their Bangladeshi counterparts, the U.S. team successfully
completed the installation and the first pictures were rececived on
October 1, on schedule. An additional week was spent in checking
out the system and training the operators.

To avoid the past probler: of dependence on one satellite, the
interim system provides sufficient redundarcy so that the low resolu-
tion imagery of three separate satellites can be obtained. The system
includes two separate antennas - a 20' parabglic to receive breadcasts
from the Japanese Geostationary 3atellite (Gl1S) and a small omni-
antenna for the polar orbiting U.S. Tiros I§ and the Russian Meteor
satellites, There are two receivers and three separaie image facsi-
mile machines (printers) so that the BDG can get aseful dota even if
two of the three satellites fail or if one coniponent of the ground
station fails. Spare parts and testing and repiir equipment were also
provided and the Langladeshis were trained ii. their use. Since the
first week of October, the system ha: bean fully cpeictional 24 hours
a day, and has provided information to the Htormi "Waruing Center of
the Bangladesh Meteorological Departm.znt on the rize 2ad movement
of three separate cyclones.
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SPACE RESEARCH AND REMOTE SENSING
ORGANIZATION (SPARRSO)

Serious interest in space science and its applications began in
Bangladesh during the mid and late 1960's with the formation of the
Space and Ypper Atmosphere Research Committee(SARC's predecessor)
under the aegis of the then Fakistan Atomic Energy Commission, Its
activities at first were research-oriented using data obtained from
a variety of sources outside of East Pakistan, However, in 1967 the
country's first satellite receiving station was purchased and began
receiving real time, low resolution satellite imagery frermn U.S.
meteoronlogical satellites.

With this new research tool, SARC was able to pursue an
independent program of research into the formation and movement
of cyclones in the Bay of Bengal. The ground station also provided
the country with its first application of space technology since the
real time imagery provided the country with its first early warning
of cyclone formation.

By 1970, Bangladesh interest in apnlied space science had
become quite strong and the country sought to participate in the
newly announed Earth Resources Technology Satellites (ERTS)
program of the U,S. The war of independence interrupted the
planned part.cipation in this program although SARC still actively
continued its meteorological research activities.

In 1973, a few Bangladeshi scientists had obtained ERTS
(Landsat) imagery of the country and undertook preliminary land use
and mapping studies. This activity led the government of Bangladesh
to organize in 1974 a national ERTS committee and to formally esta-
blish a program of study called the Bangladesh ERTS Program which
formally entered into a cooperativec agreement with NASA's, world
wide ERTS program,

The Bangladesh ERTS Frogran was organized as a temporary
program of the government without permanent staff, This was done
for two fundamental reasons. First, the U.S. ERTS program itself
was experimental and the BDG was unwilling to create a permanent
cell in its bureaucracy based on a possible temporary foreign based
experimental program. Second, the BDG did not want to create a
separate and permanent staff of researchers who would work in
isolation from the established ministries which were to be the real
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users of the ERTS data., The Rangladesh ERTS Program was there-
fore established as a temporary program staffed by personnel
seconded from interested ministries and agencies such as the Bangla-
desh Atomic Energy Commission, agriculture, forestry, water
development, metenrology, etc.

During the nast four years, the Bangladesh ERTS Program,
renamed the Bangladesh ERTS (Landsat) Program, has carried out an
active program of study of the national resources and environment
of Bangladesh. It has obtained assistance from the UNDF for equipment,
and training, and from the FAO the services of a long term sensing
advisor. In addition, it has obtained a support grant from the Govern-
ment of Australia for vehicle procurement and research grants from
the World Bank to prepare land use maps of the country,

In 1977 the Eangladesh ERTS (Landsat) Program began discus-
sions with NASA and USAID regarding their future nrogram of remote
sensing and the development of this project, Simultaneously, a revised
organizational plan was prepared and submitted to the Government for
approval, The revised organizational plan called for the establishment
of a permanent organization under the Science and Technology LCivision,
Cabinet Secretariat , called Space Research and Remote Sensing Organ-
ization (SPARRSC). SFARRSC is now being formed by merging the
ERTS (Landsat) Program and the SARC into a single entity responsible
for the construction, operation and maintenance of all space science
related activity in Bangladesh for which SPARRSO is specifically
authorized exempting only communications satellite facilities operated
by the Ministry of Telecommunications, SPARRSO vas made the re-
source center which supplies respective data and irnagery, to real
time user agencies such as the Meteorological Department and the
Water Board which use applied satellites technology. It also provides
training, facilities, and analyses other than meteorological to other
ministries such as agriculture, forestry, etc. who can profit from
remote sensing applications.

The full reorganization and merger of the various space research
activities has been approved by the Government and is now being
carried out during the present Two Year Plan and will be completed
by June 1980.

By June 1980 SPARRSO will be headed by a Chairman who will
report to the Science and Technology Division, Cabinet Secretariatg.
In addition, he will take policy guidance from a National Council of
Space Research and Remote Sensing compesed of representatives of
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the varinus user ministries, SFARRS™ will have three principal
departments; Aprlications, Technology (ground facilitiec) and
Research. In addition the organization will include units responsible
for international affairs, finance and accounts, planning, administra-
tion. library and public relations. The permanent staff will be com-
posed of the cstaff of the ! anglacesh ERTS (Landsat) r"rogram and
SARC. In andition to its permanent staff GFARRSO will continue to
draw perconnel for invectigating staff from all interested ministries
and agencies on a terapocrary basis as was done 0y the Langladesh
ERTC (Landsat) Troprarm.,

The activities of ihe Applicatioasc Cepartment of S "TARRSC
will not overlap operatinnal activitiez of the Fangladesh Meteorological
Department and the Eangladesh Water Cevelopment Foard, However,
collaborative research projects may be underiaken jointly by the
concerned agencies.
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ST *RM WARNING CENTER (SWC)

' rganization

The Storm Warning Center 1s a field office of the Irangladesh
hietenrolagical CTepartment under the Iv.inistry of Cefense, Government
of 1 angladesh, The Center is hea:lcs? sy a Teputy Director under the
gupervision of the Circector of Dangladesh Meteorological Cepartment,
This Center is the sole authority which issues all weather forecasts/
warnings in normal and ablnormal times,

This Crnter is responsiole for the issuance of severe weather
warnings for iropical cyclnnes, local storm:c (nor'westers/tornadnes)
and heavy rainfall, Lesides the rouiine issuance of Fay Fulletins for
the Cay of Tengal and {loet {orecas s for the I ay of Pengal north of
latitude 18-1°N for the ben~fit of merchant as well as naval shipping
and the daily weather forecasts for the general public.

The central control office in Dacca is manned by about forty
trained technical perscnnel and nperates 24-houre a day.

The Center i directly linked ty SSE landline teleprinter, tele-
graph and telephone to field offices, other ECG agencies and the mass
rnedia,

Function

Synoptic We=ather Charts: Ni:cervations of weather conditions at
the earth's surfacc a2nd al higher atmoe: pheric levels form the basis
for synoptic weather charts, Weather conditinns are observed by meteo-
rological satellites, radar and through a network of 40 land stations in
F-angladesh., “lLizervations from the neighboring countries and adjoining
high seas vetween latitude 10°S and 33°N and Longitude 60°E and 130°E
are al-o reccived through intercaption of the regional broadcasts from
New Delhi through | etlounia Commmunications Satellite Ground Station,

Surface weather chart: are r-oared and analyzed at this Center
for 00, 02, 06, 09, 12, 13 an:' 21 hours CI1:T ob..ervations and also for
15 houra GMT observations whenever requircd. Unpper winds charts are
prepared and analyzed for 00, 06, 17 and 18 hours GM T obzervations.
Constant pressure chart: are preparec and analyze: for 00 and 12 hours
GMT observations. EBesidec 02 and 12 hours GMT change charts, 00 GMT
Showalter Index Chart.., J2 GM.T Thermo-dynamic charts, 00 GMT Sea-
Levcl prognostic charic are ~renared, analyzed and comparecd with

global weather chartc received through FAX on a routine ba:zis.
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By the studies of the synoptic weather charts, surface and upper
air, at different consecutive hours, the forecasters obtain a complete
picture of the three dimensional structure of the atmosphere and also
a picture of the displacement of the weather disturbances and the change
they undergo while they travel.

Warning System

(a) General Procedure of Warning: A tropical cyclone is first
detected by the weather charts and sateliite imigeriee while in the
formative stage of its develorcment. When the storm comes within the
range of weather surveillance radar at Cox’s Bazzar, hour to hour
position of the storm is availablce., Alert messages are issued generally
36 or more hours ahead and warning messages are issued 24 hours
ahead. Danger/great danger messages are issued $-12 hours ahead. All
these messages are telegraphically issued to 239 warnces of various
interests including the CPIF and Radio Bangladesh. On receipt of these
messages the scaport and riverport authorities immediately hoist
appropriate signals (11 for seaports and 4 for riverports)at the ports
to warn distant steamers and country crafts, Similarly, the steamers
while leaving the port/ghats will also hoist signals to warn other steamers.
Country crafts plying in the river will immediately go to safer anchorage
and all outgoing traffic from the port/ghat will be suspended until "All
Clear' is given., All other warnees take precautionary measures in their
respective spheres for safety of lives and properties. These messages
include: (a) Pcsition and severity of the storm; (b) Speed as well as
direction of movement of the storm; (c) The riaximum sustained wind
speed of the storm; (d) The probable height of storm surge; (e) The time
and the locality of its crnssing the coast; and (f) Advice for evacuation,
if necessary,

(b) Facilities Provided by Bangladesh Meteorological Department;
Bangladesh Meteorological Department proviaes the following services
in connection with storm warning services:-

(i) Weather Bulletins far the Ecenefit of Ships in the High Seas:

These bulletins are telegraphically issued once a day during
nermal weather and ?2-% times a day during disturbed weather
according to its severity for brcadcast by the coast radio
station at Chittagong.

(ii) Fleet Forecasts for the GLencfit of Naval Shipping:

These forecasts are telegraphically issued twice a day to
Navy Headquarters, Dacca,


http:provi.es
http:warnt.es

(iii)

(iv)

(v)

(vi)

(vii)

{viii)
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Storm Warning Signal Advisories for the Seaport Authorities

at Chittagong, Chalna and S.L,O. Cox's Bazaar for the Bene-

fit of Shipping:

These are issued telegraphically 2-6 times a day according to
the severity of the storm,

Weather Bulietins and Storm Warning Advisories for the
Benefit of Inland Riverports and Shipping:

These bulletins are issued four times a day to Radio Bangla~
desh for broadcast at the specified times. In addition, the
advisories for signals are issued telegraphically to specified
recioients related to the waterways sector.

Tropical Cyclone Warnings for the Benefit of Aviation:

These warnings are issued during various phases of a cyclone
to specified aviation authorities and meteorological aviation
forecast centers in Bangladesh,

Hurricane Infornatories and Danger Warnings:

These messages to senior government officials and the CPP,
are telegraphically issued 3 to 6 times a day according to the
severity of the storm. They start'at the earliest stage of the
development of a vyclonic storm and continue through its
after phase.

Hurricane Creat Danger Warnings:

These warnings are issued telegraphically 3-6 times a day

for the districts likely to be affected. These are sent to ad-
ministrative authorities such as the CPP for taking precaution-
ary measures for cvacuation, if necessary,

Special Weather Bulletins for the Benefit of the Public:

These bulletins are issued to Radio Bangladesh 3-6 times a
day according to severity of the storm for frequent broadcast
whenever a cyclonic storm is expected to affect Bangladesh.
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(ix) Heavy Rainfall Warning for the Benefit of Engineering
and Hydrology: o ' '

These warnings are issued telegraphically once a day to
railway authorities and the Flood Forecasting and Warning
Center, The warnings are issued when the rainfall is pre-
dicted to be greater than 2 inches,

(x) Warning for Storm of Land Origin (Nor'westers/Tornadoes

etc, )

These warnings against storms of land origin (nor'westers,
tornadoes, etc.) are issued to various authorities and agen-

cies concerned including Radio Bangladesh for broadcast in
24 hours,
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WATER DEVELOFMENT BOARD (WDL)
FLOOD FORECASTING AND WARNING NVISION

This Division nresently under the Directorate of Surface Water
Hydrology II, BWDB was established in Aoril, 1672 as the center for the
issucance o' flood forecasts and alerts within Banuladesh,

The Flood Forecasting and Warning Divicion s headsd by a Deoauty
Dircctor who is resaonsible to the Director, Surface W:iter Hydrology II,
Water Development Board under the Minirtry of 2owe ., r'lood Control and
Water Resources, Governmant of the Peoosle's Reonklic of Bangladesh. The
Denuty Director is susnorted by 66 +cchnical! an® non-tachnical staff as well
as 44 logistics sunpor+ siaff.

This Division is responsible for forecasting floods and issuing warnings
during the flood season. During the dry season, tihe Division issues low
flow forecasts, conducts training to improve flood Jor<casting techniques
and comniles an annual flood renort.

The Flood Forecasting and Warning Divisico encr 5 0 Vlood Information
Center around the clock (romm May to October cocii yrar.  he Information
Center monitors water level from 34 stations ang v-infall “v.un 33 stations
within the country. These data are collected throvacl 16 vrircless s*ations
under the jurisdiction of the WDB and by 10 wireles s =sets onerated by the
police and Telenhone and Teleqraohs,

In addition, the Flood Informati n Ccnter is connc:ted to the Bangladesh
Metcorological Denartment thraigh a teleprinter lineg ‘orm collection of data
from 20 Indian stations.

On the basis of analysis oi these Jdata, a dails Ftond Information
Bullctin is issued. A press releasce iz nlso issuod vontaining forecast
information whenever relevant,

oPY
gEST AV NLABLE
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CYCLNNE PREPAREDNESS PROGRAM (CPF)

Qrganization

In Bangladesh, disaster prevention and preparedness is the res-
ponsibility of the Ministry of Relief and Rehabilitation (MRR)s The MRR
has control over 4nd conordinates all government and private activities.
While other Ministries such as Ceiense, Home Affairs, Ylealth, Local
Government, Rural Dzvelopment and Cooperatives, Finance, etc. have
critical roles in disaster prevention and preparedness, it is the MRR
that sets guidelines and plans and implemer.ts the overall national pro-
grams.

/(BRC)

The CPF was initially, however, a Bangladech Red Cross /Project,
organized with the assistance of the League of Red Cross Societies and
the Swedish Red Cross. Originally known as the Fre-Disaster Pilot
Scheme, it was started in 1966 with the primary purnose of providing a
mechanism that would transmit warnings during impending disasters
and at the same .ime provide first aid and rescue in time of emergencies.
This primary purpose has not changed, but the structure has grown more
organized and sophisticated,

Upon ireorganization in 1971, the CPP became a joint venture
between the BDG and BRC. PPolicy and implementing direction is provided
by the MRR and BRC with warning alerts and emergency relief given
locally by the CPF volunteers,

The Policy Committee of theCPPis headed by the Minister of Relief
and Rehabilitation and program implementation is under the direction of
the Secretary of the same Ministry. Yet, despite the MRR occupancy of
key positions, the CPF retains a close link with the ERC program as
shown in the following committee comnositions.

Policy Committee

Chairman: Minister of Relief and Rechabilitation.

Vice Chairman: Minister of Local Government, Rural Development and
Cooperatives and Chairman, BRC.

Members: :2) BRC represeantatives.
(1) Planning Commission Representative.

Member /Secretary: Secretary, Ministry of Relief and Rehabilitation.
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Implementing Board

Chairman: Secretary, MRR

Member: Secretary General, BRC
- (2) BRC Representatives
- League of Red Cross
- Rep. Planning Commission
- Rep. Ministry of Finance
- Rep. MER
- Rep.Ministry of Local Governnient, Rural Cevelopment
and Cooperatives

Member/Secretary: Director of CPP (A BRC official)

The CPP receives its financial support (approximately $35Q 000
per year) from the MRR through the above two committees, Nonetheless,
the BRC is the government's grassroots implementing agency for the
CPP and has imbued it with a non-bur:aucratic vigor, This unique
relationship of the CPP with both the BDG and the BRC creates a well
organized highly efficient disaster organization. Although financed by
the BDG, the CFFP, because of its attachment to the BRC, is not part
of the government bureaucracy in that volunteers are used as the final
links to the villager. This unique organizational model explicitly utilizes
the inhabitantsin rural village areas who are most likely to be severely
aifected by cyclone related disasters. In fact, many of these volunteers
have already experienced great cersonal loss during the 1970 cyclones
and are dedicated to minimizing future losses from severe storms,

The lowest level of the Bangladeshi community structure is the
ward which consists of approximately 2, 000 inhabitants. Fhysically a ward
forms a constituency within approximately 1 to 2 square miles. In the coas-
tal districts affected by cyclones, wards seldom consist of traditional
village formatinons but rather of 4 or 5 dwellings together, housing around
50 related individuals. A Union is typically composed of 3 to 6 wards and
has 20, 000 persons, It is part of a thana which may have 200, 000 persons.
There arc 24 coastal thanas containing 201 Unions and 1843 Wards in an
approximate area of 7, 000 square miles which is served by the CPP
through its 18,668 Ward volunteers. Group identification for cooperative
efforts in cyclone warning and relief self-help occur within the frame-
work of the Ward. Therefore, the team volunteers (2 each for spreading
warnings, arranging shelters, rescue, first-aid and providing food and
clothing) in each ward select a leader who becomes a member of the
Union level coordinating committee, Each Union in turn chooses a leader
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who is a member of the thana level coordinating committee, The elected
leader of the thana coordinating committee is then the principal contact
between the volunteers and the paid full-time CPP staff. Without self-
heli, of this kind within the relatively well defined community groupe,
the CFP cannot be effectively established - either organizationally or
financially - for Bangladesh,

Paid full-time CPP personnel who staff the Dacca headquarters,
and the regional and field offices are BDG employees seconded to the
CPP but are supervised by the Director of the CPF, a member of the
BRC.

Implementation

The CI P has three activity stages, They are.

(1) preparatory
{2) alert
(3) rescue’relief

Various activitics for each of the three stages have been designed
in detail and assigned to CP+ personnel from the Director to the Ward
volunteer. Stage 2 alert actions have the most sigrificance for this project,

When a storm warning notice is made by the Meteorological Depart-
ment's Storm Warning Center, it is received in the CPP Dacca head-
quarters by telephone and cable. The CPP immediately communicates the
warning to any or all 24 thana field level CPF officers through single side
band transreceivers (SSB). Four additional units are located in regional
food and equipment centers. In addition the police at the district and
thana headqua:iters are also alerted.

Seventy-two of the 201 CF." Urions are connected by telephone to
their respective thana seats. In the remainder of Unions, CPP volunteers
handcarry the warning alert message from the thana radio center. Be-
tween the Union and Ward all communications are done without radio or
telephone assistance, relying totally on the C™{> volunteer network.

Storm severity is vated by the Maote~ *¢lsical Cepnartment on a sasle
from 1 to 11, with 8 through 11 signifying winds greater than 75 mph,
From signal 2 upward CPP personnel are communicators and monitor
storm alerts. Their warning alert responsibilities follow:
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Signal II

~  All thana level development officers informed by Dacca
headquarters.

- All unions are informed by union volunteers from thana HQ,

-  All volunteers are alerted and requested to listen to Radio
Bangladesh reports if available.

- Ward voluntecrs organize equipriicnt and liaison with union
control office,

Signal IV

-  All thana level development officere «nd volunteers reminded
of increased d~-:ger.

- Liaison between CPY volunteers and thana HQ for possible
evacuation orders.,

-  People warned of signal number through megaphone and signal
flags.

Signal VIII (great danger)

- CPTU voluntecrs make sure evacuation orders are known to
everyone in areas to be cvacuated through use of siren, mega-
phone, signai flags, beating drums, etc.

- All villagers are informed of great danger and increased signal
numbers.

The alert stage cignals given by the Meteorological Department
automatically result in a variety of activities Leing undertaken by the CPP
personnel, In addition, warning dissemination, sheltering, rescue, first-
aid and food and water preparation actions depend upon the signal level.

A critical service provided by the CFP is the acquisition and com-
munication of data concerning local conditions to be radioed among thanas
and to the Dacca headquarters. in effect, the CPP offers a two way system
relaying village conditions to Dacc2 headquarters, but, most importantly,
it enables more sophisticated exact data to be available to the villager.
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LGGICAL FRAMEWORK Life of Project:

Project Title & Number : Disaster Alert (377-0046)

From FY 80 to FYS&0
Total U.S. Funding 4, 000,000
Date Prepared: 6/7/79

Narrative Summary

; Objectiv~e1y Verifiable Indicatorsi

Meansof Verification Important Assumotion

Program or Section Gcal:
The broader objective to
which this nroject con-
tributes:

Reluced loss of lives
an ! movablc propety
resulting from flood
anl cyclone disas+~rs,

Measures of Goal Achicvement: l

Number of ncoole killed and
injured as a result of flood and
cyclone disast*ers will decline

by ?0% from sresent annual
average by 1985

Assumptions for achieving
goal targets:

BDG renorts on cyclone Villagers will respond to
and flood evacuations and }disaster warnings and seek
loss of lif¢c and orooerty shelter., Sheslters will con -
resulting from fiood and tinue to be dvailable.

cyclone disasters.

Praject Purooses:

1. An improvea rational
disaster alert system
to protect htman lives
and movable ,roperty.

-. Application of remotc
sensing data to -voblems
of national development,
national resources inven-
tory and assesc aental
conditions.

Conditions that will indicate
»ur :ose has been achieved:
End of nroject s+atus.

Cn comoletion of the Project
BDG will be issuing accurate
cyclone and flood warning to
the rural and coastal pooula-
tion within 7 hours of the
identification of the weather
condition,

Assumnations for achieving
ourpvosec:

Post nroject cvaluation Necessary coordination be-
carriad out by Bangla- tween the Ministries involved
desh Government agencies | in this project. Cooperation
and USAID of the timeli- of neighboring countries in
ness of the warnings. supolying flood and meteoro-
logical iata,




Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important Assumptions

Jutouts:

Meteorological and
Flood data colisction
system installed and
issuing warnings,.
Tz2chnical and M an:ge-
rial Personnel trained.

Analysis of natural
resources and erviron-
mental conditions

|

Magnitude of Outputs:

One advanced satellite ground
station installed and opcrating
by 1981.

33 person months of short
term ¢raining provided to
onerators and analysts by
1981.

15 nerson months of consul-
tant services nrovidzd by

1981.

User agencies regularly
utilizing remorc sensing data
on nroblems in which remote
sensing data is relevant,

Village volunteer teams ore-
nared to issue warnings.

Consultant progress re-
nort and follow nartici-

nant training and survey
the orogress of trained

trainees.

Assumptions for achieving
outbuts:

1. BDG's sclection of quali-
fied versonnel, identifi-
cation of aporopriate
training institutions,

2. Establishment of good
working relation between
officials of different
agencies,

T.putse

Equipment and spare
sarts for satelli*: based
jata collection system.
Consultant services,
Technical assistance and
project evaluation.

On the job/participart
sraining.

Imnlementation Target
(Ty»e and Quantity)

Tor details - sce Inputs section
Vof Project Paver,

BDG and USAID brnject
records,

Assumptions for providing
inouts:

Availability of funds by
BDG and USAID,
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COUNTRY CHECKLIST

A. GENERAL CRITERIA FOR CCUNTRY

1. FAA Sec.llo. Can it be demcn~ Yes, it can be demonstrated.
strated that contemplated assist=~
ance will directly benefit the needy ?
If not, has the Department of State
de.ermined that this government has
engaged in consistent pattemn of
gross violations of internaticnally
recognized human rights 7

2. FAA Sec.48l. Has it been deter- No, Department cf State has
minzc that the government of not so determined.
recipient country has failed to
take adequate steps to prevent
narcotics drugs and other control-
led substances (as defined by the
comprehensive Abuse Preventicn and
Control Act of 197%) produced or
processed,in whole cr in part, in
such country ,or transpcrted thrcugh
such country , from bzing sold illegally
w'thin the jurisdicticn ¢f such
country to U.S.Government personnel
or :n2ir dependents,or frcm ontering
the U.S, unlawfully ?

3. FAA.Sec.620(b). If ass:stance is Yes,
te Gevernment has the Secretary cof
Jtate dstermined that it is not cont-
roile¢d by tne Internaticnal Communist
movement 7

4. FAA,Sec 620(c). If assistance is to No.
government,is the government liable
as debtor or unconditional guarantor
on any debt to a .5, citizen for
goods or services fumished or order-




[(0)]

ed where(a} such citizen has exhauyst-
ed available legal remedies and(b)
debt is not denied or contestecd by
sucn government ?

FAA.Sect20(e). If assistance is

tc & government, has it (including
government agencies or subdivisions)
taken arny acticn which has the =ffact
of nationalizing @xpropriating, or
atherwise seizing ownership or control
of property of U,Z. citizens or entities
vercficially owned by them without
taking steos to discharge its oblig-

Ations tcward such citizens or «ntities ?

FAA.5ec .625(a),620(f) ,; App.Sec.108,

114 and RJE. Is recipient country a

Communist Country ? Will assist-
be providad to the Socialist Republic
uf V.etnam,Cambodia, Laos, Cuba,
Uganda, Mozambigue cr Angola ?

FAA.Sec . 62U(i). Is racipient country
in anyway invclved in (a)subversion
cf, or military aggression againct ,
the Wnited State . or any country
receiving U .S. assistance,or(t)the
planning ~f such subversion cr
aggtssicn °

FAA.Scc 523(i). Has the country
permittec , or failed to takz adequate
measures to prevent,the damage or
destruntion, by mob acticn, of U.S,
property 7

ANNEX - H
Page 2 of 16

In 1972 the BDG nationalized
five firms which were fully
or partially cwned by U.S.
entities. The BDG has
announced a compensation
pclicy and is taking steps

to discharge its nhligations
toward U.S.citizens and
aritities.

a) No.
b) No

No
No

No
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FA),.Sec.620(l) . If the country has OPIC bilateral agreement
failed tc institute the investment was signed January 15,1975,
guaraniee program for the specific

riska of expropriation, inconvert -

ibility or cenfiscaticn, has the AID

Administrator within the past year

considersd denying assistance to

such. government for this reason ?

1D. FAA.Sec.€20{o). Fishermen's Not applicable.

12

Protactive Act, Sec.5. If country
has scized, or imposed any penalty
or sanction against, any U.S.
fishing activities [n intarnational
waters.

a. has any deduction required by
Fishaermen's Protective Act been
made 7

b. has complete denial of assist~
ance been considered by AID
Administratar ?

. FEA.Sec.620:App.Sec.503.

(@) is the gocvermment of the a) No
recipient country in default b) No
for more tinaa six months on interest

or princigal of any AID kan to the

country 7 (b) is country in default

cxceeding cne year on {nterest or

orincipal cn U.S, loan under program

for which App. Act apgropriates funds ?

FAA.Scz €27{z), If contemplated assist- Not applicable

ance i de'w'rpment loan or from
Econoﬁjfg und has the Administrator
taken into accoun* the percentage of
of the countrv's budget whibh is fer
military expenditures, the amount of
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forcign exchang: spent on military
cquipment and the amount spent

for the purchase of sophisticated
weapons systems 7 (An affirmative
answer may refer to the record of the
annual "Taking into Consideration”
memo: "Yes, 35 reported in annual
report on implementation of Scc.620(s)"
This report is prepared at tim2 of
approval by the Administrator of the
Operational Year Budget and can be
the basis for an affirmative answer
during tho fiscal vzar urlass
significant changes in circumstances
cccur.)

FAA Sec.520({t). Has the country No

severad diplomatic relations:with
the United States ? If 35, have
they been resumed and have new
bilateral assistance agreements
buen regotiated aad entered into
since such resumption ?

FAA.Scc.529(u) Whnat is ths payment Not in arrears.

status of the country’s U,N, obligat-
ions 7 Ii the country is in arrears,
wra such arrearages taken into
acceunt by tn. AID foministrator in
dsterm:ining the current AID Operaticnal
Year Budgoer ?

FAA.S2c . ~20A:4pr JAct Sec.e07. Has No
the country grantad sanctuary from
prosecution to any individual er group
which has committed an act of internation-
al terrorism 7




16. FAi.3cc.h€6. Docs the country

objuct, on the basis of race,
rcligion, national origin cr sex,
to the presence cf any offices or
gmploy=zas of the U.S, there to
carry out ¢ccnomic devclopment
program under FAA 2

FAA.Scc.569,B75. Ha s the country
after August 3,1577 deliverad or
received nuclear reprocessing or
cnrichment c:quipment matarials or
technology,without specified
drrangements on safsguards ?

Has it detonated a nuclear device
aftcr August 3,1577 although not

31 "nuclecar-weapon State" under the
nonproliferation treaty ?

ANNEX - H
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No.

No.,
No
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B. _FUNDING IRITEDI) F2R TOUNTRY

1.

Development Ass.ciance: Country Criteria

a, FAs scc.l02(hi{4). Fave criteria been 1, Yes
establishea , and tekon irto account to 2. Yes
assess comiiltwent ann pregrzss of country 3. Yes
in effzctively iaveiving the peer in devel- 4, Yes
opment, on such irdoxes as:{l) small-farm 3. Yes
labor intensive agriculturz, (2)reduced infant6. Yes
mortality, ‘4) population growth, (4)equality

of income distribution and (S)unemploymeant,

and (6) increased literazy.

b, FAL Sec.104(c2 (1), If apprcpriate, is Not applicable
this Jdev:lopmant (including Sahzl)activity

designed to buila motivation for smaller

families through modification of economic

and social corsditions supportive of the

desirz for large families in programs such as

eazcation in and cut of school , nutrition,

discase ~ontr:l, matemal and chila health

servicss ,agricultur-! production,rural

dovelopment, &nd asc.stance to urban poor?

Econcmiz Suppo:t . uha Ccountry Critoria.

a. F:a.Szc. “CZ4. Zac the country No
engagod in a cortistint pattern of gross
violations of inurraticnally rzcegnized

human rignt. ~

b. TFAA Se~.308 If commocities ara Not applicable
to bi grantecd sc :hat salc proczed

will accru. i~ 1e recipient country,

have 8pecial! Account (ccunterpart)

arrangements bez2n mad: T



http:Suupo.ru
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c. J\pp.Sec. 13. Will security Msist- Not applicable
ance e provided for the - purpose of

aiding dirzctly the iforts of the

government of such couriry to repress

the !2gitimata rights of the pepulation

of such country to ihe Jniversal Dzclar-

ation cf rlumzan Rights °

C. GENERAL CRITERIA TCR PRCIECT,

1. App.Unnumber:z3d: 740 See.653(h):Tec 6344,

a scribe o nitee j
S ] RV U TR e o P ) s Brojest was included

have been or will be notificd concern- ation for FY 1980.
ing the project; )

(b) is assistance within (Cperation- b) Yes

al Year Budgut!) country cr intemational

organization allocation reported to

Mongrss for not more than $1 million

over that figure) 2

2. FAA Scc.”ll(a){1). Prior to obl.gation Yes
In excess cof 100,009 will there be Yes
(@) enginecring, financial and other
plans nectssary to carry cut the
assistonc:e and O araszorably firm
estimate of *he zosi tc the U.S, of the
assistance ?

3. FAA Sec.elli3)2) Tt furthzr legislative No further legislative action
action is reanired within recipient required.
cajntry, what is basis fer rzascnable
axpectation tha: such actior will be
completed in time ¢o permit orzairly
accomplishinent of purposc cf the
askistance 7




~3

Fat Sce.611(b); App.Sec.101,

If for water or wator-ri-lated

land recource constructien, has
project met th: standards and
criteria as »ner thz Principles and
Standards for Plonn.ng Watzr and
Related Land +.:sources daied
October 25, 1373 <

FAA Sec.€ll({c). If proj=ct is

capltal assistzanc: (z.g.cons-
truction), and all U.5.assis-

tance for it will uxceud “1

million, has M:.ission Cirector
cortified and Regional Assistant .
Administrator taken into considaration
the country's capability <ffoctively to
maintain and utilize the project ?

FAA Sec.209. Is projert susceptible

of execution as part of rcgional or
multilateral project 7 If so why ic

preject not so 2xecuted T Information

and conclusion whether assistance will
ancourage ragional d=velopment programs.,

FAA Tec.B801{e). Inform2tion an” con zlus-
ions whether creicsct will o ~ourage offorts
of the country o 3)ingro “se the flow

of Inturnacdicnal ad:. {n)focier private
initiative and competition'{ciencourage
dev:zlopment and use of cooperatives,
cradit unicns, 2nc sav ngs and loan
associations: {d) Zisc.;urage mcnopciis-
tic practiccs, tz)improve technical

imp
efficiency ¢! Lr ustry, =grizulture and
commerce; and (f)strengthen fr2e labor
unions.

ANNEX - H
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Not applicable

Yes, certificate included
herein .

Na

The project is not directly
applicable to foreign trade,
private enterprise, cooper-
atives, etc.



1G6.

11.

12,

FAN Sec.501{z}. Irformation and

conclusion ci: how proj:ct will
encourage 17,8 ,private treds and
fnvestment abrood ind zncourage
privats 17,5 .participation in foresign
assistance progroms (including use
of private trade channcls avrd the
services of U.S. nrivau: entarprise),

FAA Scc.512(b):82c.635(h).

Describe staps takan tc assurz tnat,
to the maximum =2xtent possible, ths
country is centributing loca! curren~-
cies to mect the cost of contractual
and other scivices, and foraign
currencies owned by the U.S. are
utilized to meet the cost of centract-
ual and cther services,

TAA Sec.0l2{d), Doces the U.S5., own
excess foreign currenzy and, if so,
what arrangem.nts Lave been made

for its rolcase ?

FAA Cec 601(3). Will the groj.ct utilizc

compeatitive selintion precsdures for the

awarding of contracts, =xcept whers
applicablz pro-uremont rulzs allow
otherwise 7

FY 73 hpp.ict Suc.508. If assistance

is for precucticn of 3Iny commodity
for export, iz the commodity iikcly

tc be in surplus on werld marksts at
the time the resulting productive
capacity becomes operctive and is
such assistance lizely to zause subs-
tantial injuty tc U.3,producers of

the same, similar or comp=ting
commodity *

ANNEX - H
Page 9 of 16

Not applicable.

The host country contribution
is 95% of the local currency
and 35% of the ttal project
cost.

No

Project will be executed by a
PASA with NASA. NASA's
procurement prccedures there-
fore apply.

Not applicable.



FUNDING CRITERI. £CR FROJECT

L.
a.

ANNEX - H
Page 10 of 16

De velopment Assis-ance Preject Criteria

FAA Sec . 102(-':Scc.111;113;

Sec.28la. Extent tc “which activity

will (@) effectively invclve the
poor in dgvclepment by extending
access to ccenomy at locai lzvel,

fncreasing labor-intensivc product-

ion and the use of appropriate
technology, :nreacing investment
out from citivs to small tcwns and
rural arcas, and insuring wide
participation of the peer in the
benefits of devalepment en 3 sus-
tained basis, using the approp-
riate U.S. institutions;,(b) help
develep cooperatives, (specially
by technica! assistancz,tc assist
rural and urbzn peor te hilp them-
selves towarcd boettor life, and
otherwise vncourage domocratic
private and local cevoernmental
instituticns: .2) suppert the self-
help cfferts of duvcioping count-
rics; (d) premote the participation’

of women ir the national economies

of developing countrics and the

improvement f women' s status; and

() utilize and ncourty.e regional

coopsraticn by developng countries

Fid Sec.10o,1930,104,10%,106,

1(a) The project is designed to
provide a better warning of flood
and cyclone disaster to people
in disaster prone areas. Savings
of lives and propcrty are the
expected autcome of this assist-
ance.

(b) Nct applicable.

(c) Precject seeks to make Bangladesh
self reliant in the capability to
identify and predict impendng flood
and cyclone disasters.

(d) Not applicable.

(e) Project can be expanded if the

Bangladzsh Government so desires

to. enhance regicnal cooperatior:

in meteorology and hydrolcay.

107, Is assistancc being made avail-

able :


http:institutio.ns
http:invc].ve

[106) for technical assistance,<nergy,
research,reccenstructicn, and selected
devclopment protlems; if so, sxtent
activity is :

(1) technical cooperation and develep-

ment, especially with J,5, private and

voluntary, or regional and internaticnal
devclopment, nrganizations:

(11) to help alleviate cnorgy oroblems;

(i11) research into, and uve'uaticon ci,
econoraic development preccesscs and
techniques;

(iv) reconstruction after natural or
manmade disaster;

(7) for special development problem, and
te cvnable proper utilization of earlier U.S.
infrastructure, =tc, , assistance:

cspucially smal’ labor-int. nsive enter-
prscs, marketing systers, 2nd
finwncial or cthir lastituticns to heip
urBay gecr partizipate in . ccnomic and
secia develcpment,

{107} I apprezriate zffort placed on usa
of apprenriate techneiogy °

FAA Sccll0(@) . '#ill the recipicent
country |-cvide at ieast 73% cuf the
costs ¢i he zregram, oroject, or
activity \ith respect to which the
assistarc .z %o be fumished (cr

has the latcr cost-sharing ruquircment'
boeen waind for 3 "relatively least-
develoned'cewntiry ) 7

ANNEX - H
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The selective development problem

of improved waming of floods and
cyclones.

Project seeks to improve natural
disaster wamings so less destruct-
ion cf life and moveable property
will occur.

Yes

Yes



D.

FM Sec. 110(b). Wiil aran: capital
assistance be disburscad fer projuct .
cver more than 3 years ? If so,

has justificat icn satisiactery te
Congress b:en made, and efferts
for other financing , or 1s the
rceiplient country "relatively least
dovelopea” 7

fAA Sec.281(b}. Dcscribe extent to
which program ri:coanizes the partic-
ular necds, desires,and capacitics

of tho peceple of the ceuntry, utilizes
the country's intcllectual rescurces

to cncourage institutionz2) dovelopment;
and supports eivil «ducation and
training in skil!s roquired for effective
participation in gevernmental and
political processcs ossential to self-
governmeht.,

FAA.Sec.122(b). Does the activity
Jive rcascnable premis: cof contrib-
uting tv the devslopment of €cecnomic
rasourcas, cr o the increase of

precductive cacacitiss and sclf-sustain-

ing economic growth ?

ANNEX - H
Page 12 of 16

Project will utilize conly locally
avajlable skills in hydrology
and meteorology. The project
addrusses an important falt need
of the Government of Bangladesh
and has received its full support
t hrcugheout the planning phase.

Yes

STANDLRD ITEM CHECKLIST

Frocurcement

1. FiA Sec.€602. Are there arrange-

ments te permit 7,9 ,.small business

to participate equitably in the fur-
rishing of joods and services
financed ?

Yes



2.

FAA Sec.604{a). Will commodity

procurement be financed from the
U.S. except as otherwlise deter-
inined by thc 2resident or under
delegation frem him ?

FAA Sec.o04(d) . If the cocperating
country discriminates against 17 .3,
marin¢ insurznce cempanics, will
agreem..nt require that marinc
insurance be placed in th= U .S,
on commeaditicas financed ?

. FAA Sec.604w) . If cffshere procure-

ment of agricultural coemmodity or
product {s tc be financcd, is there
prevision against such preccurcment
when the domestic price of such
cemmodity i{s less than parity ?

FAA Sec.bBC8fe). Will U.8,Govern ~

ment €xcess perscnal property be
utilized wheraever practicable (n
lieu cf the procuremcnt cf new
items ?

FAA Sec.6G3. C cmpliance

with reaquiremoent in scction
90IL(b)cf the Merchant Marine
Act of 1935 25 amended that at
ieast 59 percent of the Jress
tonnage of commocditics (computed
separately for dry bulk carricrs,
dry cargc liners 2nd tankars)
financed shall be transpcrted on
privately owned U.S,flag commer-
cial vessels tc the extent that
such vessels are available at
fair and reasonable rates.,

ANNEX - H
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Yes

Ycs, agreement will so provide .

Nct applicable,

Yaes

Prcject Agreement will so
prcvide.


http:agree-m_.nt
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7. FAA Scc.621, If technical assistance Yes
is financed, will such assistancz be Yes
furnished to the fullest axtent practic-
able as gonds and profassicnal and
cther servicas from privats cnter
prise on a contract basis ? If the
facilitizs of cther Fuderal agencics
will be utilizzd are thoy particui-
arly suitakle, rot competitive with
private enterprise, and madsz
available without undue irterfer-
ence with demastic pregrams ?

8. Intcrnational Air Transpert Fare
Compctitive Practices act, 1974,

If air transpcrtation of persons Yes
or property is financed on grant

basis, will provision be made

that U .S. flag carriers will be

utilized to the extent such..

~

service is available 7

3. Apo. Act, S=c.195,
Doees the centract for procurcment Yes
~ontain a provisicn suthorizing
the terminaticen of such contract
for the convenience cf the U,S, ?

B. Constructicn.

1, FAL Sec.isl{d). If 2 zapital (&.g., Yes
construction) project, are engin-
zering and prcfessicon2l services
of U.S. firms and thair affiliates
to be used tc th: maximum axte=*
consistent with the naticnal
interest ?
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2. FAA Sec.6ll(c). If contracts for Yes
ccnstruction are to be financed,
will thev be let on a competitive
basis to maximur extent pract-
icable ?

3. F2A Sec. 620(k). If for cons~- Not applicable.
truction of productive enterprise,
will aggrugate value of assist-
ance to be furnished by the U.S,
not exceed 5100 million ?

C. _Other Restrictions

1. FAA Sec.122(e). If development Not applicable.
loan is interest rate at least
2% .per annumdwuing grace period
and at least 3% per annum thereafter?

2. FAA Sec.301(d). If fund is establish- Not applicable
ed solely by U.S. contributions and
administered by an international
organization does Comptroller
General have audit rights ?

3. FAA Sec.620(h). Do arrangements Yes
precluda promoting or assisting
the foreign aid projects or activities
of Communist-Bloc countries, contrary:
to the best interests cof the U.S, ?

4, FiA Sec.626(1). Is financing not Such is not permitted.
permitted to be used, without
waliver, for purchase, long-term
lzace, o exchange of motor
vehicle manufactured outside
the U.S . or guaranty of such
transacticn ?




5. Will :rrangoments preclude use

of financing:

a. FAA Sec. 10 1(f . to pay for perfor- Yes
mance of aborticns or te motivate cr
cearce persons to practice abortions

cte, 7

b, F// Sec.620(g) . to compcnsate Yes
owners for expropriated nationalized
property ?

c._FAA 3e¢c.660, to financc pelice Yes
training or other law enfcrcement
assistance, excapt fcr narcotics

programs ?

d. FAA Sec.662. for CIA activitids ? ~Yes

e, op.Scc.ld4, to pay pensions, Yes
atc., for military personnel ?

f. Aop. Sec.10€. to pay U.N, Yes
assessments 7

g.App.Sec.107, to carry out Yes
previsicns of FAA Sections 209(d)

and 251(h) (trensfer to multilateral
orgamzaticn for lending).

h. App. Sez.601. to be used for Yes
publicity or propaganda purpose

within U.S. nct authorized by

Congress 7

i. Aop. Act.Sec.112. to finance
the oxport of nuclear equipment,
fuel, or technelcgy or *c train
fcreign naticnals in nuclzar ficlds ?

v

as
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ANNEX I

BANGLADESH
DISASTER ALERT

CERTIFICATION PURSUANT TO SECTION 6ll(e) OF THE FOREIGN ASSISTANCE

ACT OF 1961, AS AMENDED

1 Richard L. Yodol, Acting Mission Director, the principal officer of the
Agency for International Development in Bangladesh, having taken into
account, among other things, thé maintenance and utilization by the
Bangladesh Government and its agencies of projects previously financed
by the United States. do hereby certify that in my judgment Bangladesh
has the financial and human resources capability to effectively utilize

the project to be financed by this grant.

This judgment is based upon considerations discussed in the Project

Paper to which this certification is attached.

o

Richard L. Podol
Acting Director

725 JopNd 74
Date
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ANNEX L

U. S. AGENCY FOR INTERNATIONAL DEVELOPMENT
Dacca/Bangladesh

PROJECT AUTHORIZATION

Name of Country :_ BANGLADESH Name of Project :_DISASTER ALERT

Number of Project : 388-0046

1. Pursuant to Section 106 of the Foreign Assistance Act of 1961, as
amended, and in accordance with the authority delegated to me under
STATE telegram 029263, I hereby authorize the DISASTER ALERT PROJECT
for Bangladesh involving planned obligations of not tq exceed Four
Million United States Dollars (US $4,000,000) in grant funds over a two
year period from date of authorization, subject to the availability of
funds in accordance with the A.I.D. OYB/allotment process, to hely

in financing foreign exchange and local cumrency costs for the project.
2. The project consists of activities meant to improve the Grantee's
capability to obtain, analyse, and disseminate meteorological and river
data so as to provide more definite and timely wamings of impending
disaster. It will also provide the analyvtical capability to apply remote
sensing technology to a variety of development problems .

3. The Project Agreement, which may be negctiated by appropriate
officers of this Mission , and which will be executed by the Ambassador

or me, in accordance with A.I.D. regulations and Delegation of Authority



5.7 shall be subject to the following terms regarding source and
origin, together with such other terms and conditions as A.I.D.
may deem appropriate.

4, Source and Origin of Goods and Services.

Goods and services, except for ocean shipping, financed by
A.1.D. under the project shall have their source and origin in
Bangladesh or countries included in A.I.D. Geographic Code 941
except as A.I.D. may otherwise agree in writing. Ocean shipping
financed by A.I.D. under the project shall, except as A.I.D. may
otherwise agree in writing, be financed only on flég vessels of the

United States or Bangladesh.

u‘uﬂt B%{?u |

Frank B, Kimball
Director
USAID/Dacca
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ANNEX N

ENVIRONMENTAL ASSESSMENT

Construction performed under the Project will have no
negative direct environmental consequences. The building complex
for the ground station will occupy approximately one-half acre
which has been prepared and designed for public buildings and is
located within an existing government office complex, The twelve
cubic foot volume Data Collection Flatforms which are solar
powered and placed on platforms in or near rivers will not alter
the surrounding environment or remove any land from agricultural

production,

There are no significant indirect environmental consequences,
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UNITED STATES OF AMERICA

AGENCY FOR INTERNATIONAL DEVELOPMENT

D , Sangladesh

August 29, 1980

Mr. A.M.A. Muhith
Secretary

External Resources Division
Ministry of Finapce

Block 10, Room 8
Sher-e-Bangla Nagar

Dacca

Subject: Disaster Alert--Letter of Agreement
Dear Mr., Muhith:

This Letter of Agreement between the Government of the People's
Republic of Bangladesh ('"The Government ') and the Agency for
International Development ('AID'') sets forth the program developed
between the Space Research and Remote Sensing Organization
(SPARRSOQ), Science and Technology Divieion, Cabinet Secretariat
and AID to install a disaster alert system in Bangladesh. A descrip-
tion of the system to be installed is contained in the attached Program
Plan for Disaster Alert Project for Bangladesh (hereinafter called
"The Program Plan'') which is incorporated as a part of this Letter
of Agreement,

AID agrees to provide for the procurement, shipment, installation
and testing of the equipment described in the attached Program Plan
by September 30, 1981, AID also agrees to provide training to
Bangladeshi personnel so that the Government can operate the facility
and equipment without further U, S. assistance after September 3V,
1981.

The Government agrees to finance and have completed by September 1,
1981, the construction of the required anter.na pads and laboratory
facilities for the related roceiving and display equipment which meet
agreed specificaticas to be provided by AID to SPARRSO.

The Government agrees to provide adequate personnel and financial
support to operate the facility after September 30, 1981,

/
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The Government agrees to expedite the antry into Bangladesh of all
perscnnel and equipment to be provided by AID for this disaster alert
system, exempting these from all taxes, tariffs, duties and other
similar charges imposed under the laws of Bangladesh or paying any
such taxes, tariffs, duties and other similar charges from funds other
than those provided to Bangladesh by the Government of the United
States,

The Government agrees that the property being furnished by AID shall
be used for the purpose zet forth in the attached Program Plan and

will continue to be used so as to further thc objectives sought in the
furnishing ~f such property. Any property which is not being so used
shall, at the request of AID, be returned to AIL or shall be reimbursed
therefor,

AID and the Government agree that for three years aftcr the property
is installed and the associated training program is completed, AID

or its representatives shall have the right to examine any property
provided under this Agreement and to inspect and audit any records
and accounts with respect to the financing of the activities provided for
under this Agreement,

Please indicate your agreement with this program and to these
conditions by signing this original and threc copies and return the
original and two signed copies to USAID/Dacca.

Sincerely,

WY AYY

Frank B, Kimball
Lirector

The above is agreed to by the Government
of the People’'s Republic of Bangladesh,

(/.'/- \ r \)\»’qﬂ },\’:

A.M.A. Muhith
Secretary, ERD

Date: /'7”( i ,




PROGRAM PLAN FOR DISASTER ALERT PROJECT FOR
BANGLADESH

Background

Fangladesh is perhaps the most disaster prone country in the
world. Cyclonic storms regularly sweep north along the Bay of
Bengal and strike the Eangladesh coast. In addition, the interior of
the country ic frequently affected by above average flooding along
the principal rivers which converge within the national borders,
Tornadoes are also frequent, triggered by severe north-west winds,
Bangladesh has experienced 140 MPH winds and storm surges (tidal
waves) 20 to 30 feet in height, killing hundreds of thousands of
people. The introduction of APT receiving cquipn:ent to receive
the US meteorological satellites in 1968 provided the first real
improvement in disaster alert, A second improvement was intro-
duced in 1978 with the installation of new equiprent to receive
APT from Tiros-N, the Japancse GMS and the Russian meteor
satellite, These are basically low resolution transmissions. If
accuracies of forecasts are to improve, new higher resolution
systems must be installed in Eangladesh,

Broad Requirements

This particular project is part of an overall plan aimed at
strengthening Bangladesh's capability to obtain and utilize remote
senging data for disaster alert, agro-climatic analyses and environ-
mental monitoring, Specifically, this project is intended to enhance
BDG capability to identify and analyze cyclones, flooding, and storm
surges. At the request of the Pangladesh Government, the Agency
for International Development (AID) sponsored a study team for
disaster alert (cyclone and flood) comprised of NASA, NOAA, AID
and a private consultant, In June 1978 this team visited Fangladz:sh,
studied thc problem and as directed, proposed a satellite receiving
system that would give Bangladesh advance notice of cyclones and
floods. The system design reflected in this document, and the use
of satellite data described later, has been reviewed by NASA and
the following NOAA agencies: NWS, NESS, and NHC.

While the system will meet the requirements and performance
objectives as described in this paper; the USG will assume no respon-
sibility for the adequacy or accuracy of analyses or forecasts derived
from the system,



Gozals and Objectives

The purpose of this plan is to provide to the Government of
BRangladeeh a comprehensive improvement--throegh modern tech-
nology and hardware development--of their capability to obtain,
analyze and disceminate satellite derived meteorolugical data so that
villagere in cyclone affected arcas are provided with accurate and
timely warnings of impending disaster. The equipmeunt and training
provided under this project is an important adjunct to the Agro-
Climatic/Environmental Monitoring Project presently being consid-
ered by AID for Bangladesh, This new program, scheduled to
begin in U. S, FY 1981, will use, as a foundation, the equipment and
training provided under this project,

satellites to be reccived include:

-~ TiROS - N

- NOAA 6

- GMS (Japan)

- Meteor (USSR)

Types of transmissions to be received are:

- Low Resoluiion APT (TIROS, Meteor)
- Low Resoclution WEFAX (GMS)

- High Resolution WEFAX (GMS)

- High Resolution AVHRR (TIROS)

Program Management

The project will be irnplemented in BEangladesh by the Spu-e
Resecarch and Remote Scnsing Qrganization of Bangladesh (SPARRSCO:
which has the responsibility for the management, operation and
maintenance of all facilities related to the acquisition of remote sens-
ing data provided by satcllites and related equipment., Consequently,
the equipment provided by this project will be managed, operated and
maintained by SPARKSO. SPARRSO will be responsible for the pro-
vision of appropriate office and laboratory facilities for the proper
operation and utilization of the equipment provided by the project,
SPARRSO will also construct 2ll necessary antenna foundation pads,

The Bangladesh Meteorological Departm.ent is responsible for
the preparation of all weather forecasts and issuances of all storm
warnings in Bangladesh and will therefore have top priority in



obtaining all decoded data and imagery and the use of equipment
provided to analyze the data and imagery so that Meteorological
Department's weather forecasts and storm warnings are based on
real time data,

U.S. Government resources provided by the Office of Foreign
Disaster Assistance (OFDA) will be fully managed by the National
Oceanongraphic and Atmospheric Administration (NOAA) through a
Participating Agency Service Agreement (PASA). Under NOAA's
direction, procurement, shipment and installatior of the facilities
to be provided by the project will be delegated to the National Aero-
nautics and Space Adminictration (NASA) through a FASA, It is
intended that NASA will engage a primre contractor under the Small
Business Administration's minority business program, The manage-
ment of training and provision of consultants will be the responsi-
bility of NOAA subject to prior SPARRSO approval of the training
program and individual consultants.

The USAID/Dacca will assist NOAA in the monitoring of project
implementation in Bangladesh,

Project Implementation Schedule

1. PASA Agreement Concluded by Sept. 15, 1980

2. GMS High Resolution Equipment March 15, 1981
procured

3. TIROS ERPT Equipment procured June 15, 1981

4, Pags Conditional Acceptance Test at June 30, 1981
Vendur

5. Airfreight to Dacca July 15, 1981

6. Incstall and Pass Final Acceptance Test Sept. 5, 1981

with Contractor

7. Operations and Maintenance Training Sept. 1, 1981
completed by



Estimated Budget

1. GMS High Resnlution WEFAX Cost
($1, 000)

Components - Receiver 12

- Subcarrier Discriminator 3

- Hard copy Display 25

- Preamp/Downconverter 10

50

2. TIROS HRPT

2.5 2.5 Mecter Antenna-Auts Track 150
Receiver 12

Tape Recorder 32

Hard copy Display 25

Eit Sync/Frame Sync 15

234

3. System Installation
(Contract Related)

Move existing 6 meter Antenna 30
System Engineering & direct labor 60
Travel & Per Diem 40
Administrative 20
Overhead & fee 35
185
4. Shipping (AIR) 15
5. Fxpandables
Mag, Tape 2
Film 8
15—
6. Operations and Maintenance Training (onsite) 20

7. NOAA/NASA Costs

NOAA 4 man year GS-14 17
Travel 15
32

Grand Total: 546





