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GLOSSARY 

Agency (or International Development. 

Asian Institute of Technology. 

Auton-:atic .F icture 'I ransmission • Low reeolution imalery 
obtained from meteorological satellites. 

Government of the People's Republic of [:angladelh. 

Eangladesh LANrSAT Programme. 

£angladesh Red Cros3. 

Cyclone Preparedness Program· A joint venture between 
the Ministry of Relief and Rehabilitation and the Banglade.h 
Red Cros~. 

Cata Collection System - A system of automatic sensors 
which relay remote ground information to a central station 
via satellite. 

Environmental Data Transmitter. 

Environmental Research lnvtitute of l\dchigan. 

Foreign Exchange. 

A Japaneofoe geostationary weather satellite located near 
Guam. 

G~ostationary tv.'.eteorological Satellite Station. 

High Resolution Picture Transmission. 

A Indian geostationary weathe r sa tellite to be launched in 
1982 and located over Sri Lanka. 

A USSR polar orbiting weather satellite. 

Memoral!dum of Understanding. 

U. S. National ,'1ceanic and Atmospheric Administration. 

A polar 'Jrbiting operational weather satellite operated 
by NroAA. 

(Office of Foreign Cisaster A:;sistance. 

Participating Agcncie c Service Agreement. 

r angladesh Space Research and R emote Sensing "rganlzation. 
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Single Side I and radio transceiver. 

A 11 a\.~mini~trative subdivision of a District. 

A polar orbiting experimental weather satellite operated 
by NC'AA. 

Tiros Operational Vertical Sounder. 

An administrative subdivision of a Thana (see Thana) 

A ~,ubdivi5ion of a Union (see Union), 

Weather Facisimile. 

World l\l'eteorological (lrgallization. 
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Project Description 

1. Background 

Hangladcoh iG perhapD the most disaster prone country in the 
world.* Three forms of severe weather disturbancc~ annually damage 
some portiol! of the country. Cyclonic storms originating in the Pacific 
and north eastern portion of the Indian Ocean regulcrly sweep north 
along th,.; Bay of Bengal and strikl,;; thc Bangladesh coa3t. The intel'ior 
of the country io regularly affected by flooding riv;;rs au a major 
portion of the !Jurfacf~ runoff of tht; Bubcon,tinent l J monsoon rains con
verge within thl~ national bordcn:, IrJ addition, the country is subjected 
to localiz.:~d North-w.::st winds calkd Nor'wcster::: which occasionally 
contain tornadoes. These wcC\th,. r phr~norflena whi'..:h occur several 
tiwcs each ye2.r frequlJntly reach C:lLlstrophi::: ~:r(1)ortions killing an
injuring thousnnds of people Cl.nd d2.r::.:;.ging large arc-aD of the country. 
Within the last twdv,- YC2..rs cyclor'(;;' with wlnd8 of 140 mfh accompanied 
by 20 to 30 foct tid;:.l waves h<>.vc: Ville,j hundrl..:ds of thousallG.s of persons, 
injured rnilny r.1orc Clnd destroy,::; !"LiB ianD of dolla rn worth of property 
leaving kl'ge: nUl"lbers of p:~l SO'L: in th .. , em'.stal rcgion homelcsG and 
deGtitute. FlooJing, while: not a~; :.;e;vu" , in tern-Is of lives lost, has 
dl:~troyed millior..s of ;}crl~!? of cro}:5, hOUSf:S, businesses 3.nd public 
inf.~<lstructure" Nor'weG~-:.r5 ha'J"l! :-.bo c<!uscd conslcLrablc local dam
age {&"on: high winc1G, hail an. l.ightcn1'1g. 

Bdorv 1968 the v.;l."y poor qu~lit'.· and btl..: r...:portin~ of meteoro
logical ."'.nd flood d~ tn left th • ..; I< eng~ Ii. village rs l1!lini()rmcd on the timing, 
location and CXk~lt of ~lisilst"!rr;. fr. 19(,8 th .... ' cydorc w2.rning systeD1 was 
in1provcd \vith the purch'.E'I.. of ;:.r. 1 l,tO.1iZ'.tiC Pici'J.rL' T rar.Jmission (APT) 
satellite grou~1d GtCtt1011 ',vl:ic:h ailo\"ccl fr.l Mctcoroh>gical Department to 
idcntify nnd tr:J.ck cyclone~; si3<..:r2.; (h.ys in :1dv~ncc of their reaching 
BClngl'![~(:uhJ~; shore. Unfortunntdy, untLl rcc .·ntly no such technological 
brl!al~through occu["'~"; for the prcc1ictirJP of fheds. 

Th" :i~~j"slr,-.;js cycloi!"~ in "9--J expose:.! fj, v'_l-~l sl':verc weaknesses 
in th...: [.ublie n1"n<l1[; ndworL.:1t th,. vill:-.gl. : ...... e!. Whil,' Radi.o Bangla
desh w~s ;1~-L to :;-,rOi'.dc2.st 'v.:>.rl;:.ngs, the dearth :Jf r<\dws in rural 
B.:1nglad...:::;h j"!",:mt th:.'..t 7110St of the villagL~; c0'.il.:i not g-;t information 

'" Al-Huss2.iny, S. M., ·'Ln"i .. udlnt;::lt~l Hazard!. in Bangladcoh and 
ConctrGint:::: to Devclopmcr.t FrOCCSf; I', In Proceeding::; of Fourth Common
wealth Confer"nce on HUl1l:!.n Ecology and Development,Dacca 1976. 

http:Nor'west.'.rs
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via thia source. The village cyclone alert program organized by the 
Bangladelh Red CrosG (BRC) in 1966 also failed to provide adequate 
information because the limited DRC budget could not properly equip, 
organize and train the field volunteers. When the cyclone struck, the 
rural population along the coast and especially on the islands were 
gonerally caught by surprise and as many as 200,000 to 400,000 
people wcr.::l killed. In addition, there were heavy lo •• ea of movable 
aBReta including considerable livestock. 

After Independence (1971) the village warning network was 
corr'pletely r·;:!ort!.anized as the Cyclone Pl'eparedncss Program (CPP) 
and ctaficd and l'quipp.::d with resources from thL' gov(~rnrnent in 
addition to the J3RC budget, Special sheltero were also built and 
existing l'uildine~, designc:ted as shc:1te.>:-.'.i. Today the Cyclone Prepared
ness Program maintains a 2L': honr Single Side Band (SSB) .radio link 
b·..:lwecn Dacca J.nd 24 points in thl.: coastal area. It:..; 18,668 village 
lev,·l volunteers carry out cyclone warninB and 2vacuation on an annual 
ba!.iis.(For a description of the current program se'.:! Annex F.) In addi
tion, sinc·..; 1971 r<ldios hav .. · bec onlC more aV.3.ilablc in the rural area 
although not yet present in ·..!very village. To improve radio availability 
the Government ha!J recently initiated a national program to reduce the 
price of tran!Jister radios. The price of one band tranGister radios has 
bum fixe~ at Tk. l5~. (U. S.~: 10.00). Special inc\..:ntivcs and concessione 
have been offe rId to radio manufacture rF in order to inc rease the 
supply of radios at these prices, 

In 1978, ~hL' 13anglac·..:sh APT ground [itation became technologi
cally obf;oldc ClCi a rl~sult of a chc:ulge in U. S. satellite technology. In 
addition, the U. S . .tvh teorological satellite NOAA V orematurely 
ceaucd functioill!1£. Th(c !.iatellit.:;' ~ failure OCCUrl'-::l while this project 
wac in <t ,Jrdimin2.ry ::Jtag'..; of development and it w::'.s leared that a 
hiatu[; in fjiJ.tl!llit.. coverage of the :::ountry fo!" thl' October/November 
1978 cyclon'~ 1:H.af~on would result llnl'~8s intcriP-1 2.etion was taken. 
R.·:.;r()l1l1i,cg to ::,.n . O1L!rgl:ncy request fron1 the B2.11glacicsh Governtnent 
in May 1978, AIr.: provideJ ::'.. new APT station capable of 2.ccessing the 
new satellites covering Bangin.c:esh. This systen: w::.s installed as an 
intcrin' :~·eL'.';lIr-..! and Yn",dt op.::ratinnal by Octob"r 1, 19713.(For a more 
dd;:-.iled dl.·Gcription of thc! Interi!!: .systcrrl s"e Annex 13J 

In th'-! m'-!antiln,-', as ."1n ild:.lilion;:-.l rdcasurc,thc D2.ngladesh 
~Acleorological [kpc::.rtm,!nt ha:; i7":aJ.. nec(~ssC'.ry crr::lngcments for 
modific::l.tion of thLir ..;xi:.;ting APT Grolll1d Station at Sher-c-Bangla 
Nagar for reception of im:>.gcry from Tir01: N s~rics satellites. 



- 3 -

A. previously noted, Baniladcah flood forccafltcrs did not benefit 
from the kind of technological o.dvancement avaUable to cyclone fore
castero. The prcsent data collection system still largely relies on 
surfo.cc communications which are very poorly dcvdoped in Bangladel'lh. 
13ccause of inaccurate and untimely data the village flood warning system 
iG 3tHl underdeveloped althou~h the slow moving nature of floods increases 
the uEidulnes8 of Radio Bangl.:ldesh alerts since there is usually sufficient 
ti1.1e for warningn to r-enetrate the rural areas. However. the slownes8 
of data collection precludes th", issuJ.ncc: of flash flood and Nor'wcster 
warnings. 

During the last several Ye.:lrs, the U. G • .:lnci other countries have 
mad..: considerable advanccrr.(;nt3 in mt!teorologic2.1 3atdlitt: technology: 
picture reGolution has improved; more spt:.ctrnl t'2.nas .:lre utilized; and 
::latdlit~D are operating irOIT1 g~oGynchronou:: ::1(; well as polar orbits. 
When combined with ground r2.rl.J.r thUle: :ldvancc'.! G.:ltdlites provide 
subGtanti;'tlly il);proved datn for lhL forec::'..Jting of the severe .9t:>rms 
which frequent Bar.gladcGh. 

III addition, technological L·l·.c2.kthroughc hilVC bl.!en made in flood 
forecasting in the U. S. and F r2.ncc with the devclop1::l.cnt of the automatic 
Data Collection System (DCS). 0 :crO'-ting from on board the n.:w satellites 
the DCS rebroadcasta actunl conditions (in real tim~) frot:- an array of 
remote ground sensors to a c.::ntr:ll data rece?tiot! centt'r. This allows 
for an immediate analysis to b,_ rrw.dc ";0 that th..: rcIated issuance of 
flood warnings to down stream vUkgl]s arc "till timely. Th\.: DCS there
fore enos thE: flood forl..caster'.'3 P2...'3t rdiance on slow ground communi
catione for Qilta acquisition. 

2. Purpose of th~ PrlJj~ct 

The purpoG(: of tb.;! Di:~;lct(;r Alert Project iG to improvL: the BOG's 
cap:lbility to obt;'tin, an<'.lyz\" anc1 ~li::,~.:cminatc D.h.:tL:orclogical and river 
dab DO that viUago:.:r::: in flood :'.nci cyclone 2.ff.:::ct"d areas :lrt. provided 
with accurc.h: nnd timLly warnir'L~ of irnpf-,nding di'::l3ters. In addition, 
the projl'ct will pr'wid., thL ::l!<)lytic2.1 cap~bi1ity to <'.pply remote sensing 
technology to i'. v::tricty of J,,'.re:ioprr:cnt problcmc, particularly in the 
area a of flood control, erosion r!"l::tna[;L!ment, bnci U5~ and fishcricG 
deVelopment. 

The dat.a collcctior. component of the Project will usc the new 
gL!lleration of advanc,~d mel(;orological s;).tellite:s such aa Tiros N, 
launched by the United Stat~~, and others launched from Japan, India 
and tho:.: USSR. Th<!se satellite::; will provide early and accurate informa-
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lion on Devere alorm and flood c~nditions via their image tran.miB.ion 
cnpnbilitiE:s to an advanced meteorological ground station located near 
Dacca to be provided as part of this Project. These satellites, the 
related ground l'qui.pment and training represent a conaideral)le improve
ment in the quality of flood and meteorological information available to 
Bnngladl:oh. Th~ dab will be morc accurate and th0 imagery will be of 
higher resolution tht'..n that of the dr.tC". ~nd imagery currently obtained 
by the BOG. 

Dab collected or l'clayed by the satellite w'.11 be combined with 
dati'\. from the countryl s mct(.;orological radar t!nit::; as well as from 
the existing we;).ther stations (whcn appropriate) and then analyzed at 
the Storm Warning Center. This will aosurE; that:'. complete meteoro
logical profil,~ of the ccuntry will be ~vai1,-,-i.)lL at least six times a day. 
Inform<'.tion on cyclone iOl'mation and mov-:m",nt \ ... ·ill h~ available every 
thre~ hours day ;:lna night. 

Thl: colh.:ction of flood d<"t;:. ('..!j well as ri:g'.ll.::r information on 
river hyd rology wi II '\1 GO utilize the: 8ntellitc:s in cOl.junctioll with C\uto
m(\tic Data Collccti(J!~ 12.Horms (DCf~) plc:ccd a10r.B tllC C02-st and 
throughout the princ ipal river :.ysLms in th(; country. Each DCP will 
obtain a vllridy of information including rv..illf2.11,tL!n;pcrnture, pressure, 
river stage, flow, ci:c .. \OJ reky thL: lata inst;:lnt."1nL'ol;sly via satellite 
to the ground ~;tation ncn.r .c.~CCCl. Th(: d;>.ta will then be analyzed by the 
Wah:r DevelopmL!nt r'oarn for the purpose of issuing flood warnings. 

While thl: L!quipr.h .. nt an~ tr.:tining provirh:d by thL' project will 
have ::-.n imrnedi."tc "pplic;].tion t~ the storm wnrning llL!eds of Bangla
deRh, the 8aml. f"1ciliti·~s willol..· .:tblc to meet the additional need to 
evaluate by remote sd,r;ing Ci l11.1mbcr of propl)sed ·:~eve1opml.mt activi
ties in such arL''lS as flood r·'an2.[;c:mcnt, .:tgricultur..::, fish.::rica Clnd 
forestry. 

The irnpruvcd and rnor( tirrldy forcc":'.st of :·cvcre storms ~nd 
Hoous will irnprovl' the efficiency of the: villngc L::vd warning provided 
by th~ CyclolH.: F rL ";~ iednes..l~)l·ogram Llnd the 1ocZ'-l g C've rnmcnt units. 
HOVil:VCr, tL .. proj'-.:ct will provide direct suppC'rt to the Cyclone Pre
parednmG Frog r.l'n in th" fOl'n'~ of ... ;quipll1<~nt and training in order to 
st!"engthen :hc:ir \wlrnillg, reSCue and rdid ocrvicl:G during periods 
of adVerse w,:ath..::r. 

While little can bL! don.::: 'lt this tim~ to prev..::nt the destruction 
of imnlOhilL <1.3sets sur.h <1.S crops, homes and infra::;tructur-.!, an 
~ffcctivl: diSClRh,r alen system will save lives and certain movable 
property such as livl!Gtock and houtiehold effects. In the long run. 
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flood damage to fixed assete can be redu..:ed through effective flood 
marngemcnt programs. However, the d~s~~ .. and evaluation of an 
appropriate flood management program will only reault from an 
accumulation of knowl£:Jgc of th,~ hydrology of the river zyGtem in 
U'ln[;ladcsh. Th~ fundar.-.entnl dntn which io needed for constructing 
the appropriate a!1:llytic3.l modds for this progrnm will be generated 
by equipment and tnining to be provided by this project. The con
struction of hydrologic modds and the resultant am.lysis of flooding 
will ~~ carried out by the Wat~r Development Board with the assistance 
of UNDP/WMO. (Sel.! Other Donora-Annt.:x A). 

3. Outputs 

After compldion of the impler~·,cntation rhaGc, the direct outputs 
of the project will be n::; followfi: 

A) Th..: S!,l1CL R-':Gt"".rch cwd R.;mote SdHiing Org:lnization 
(SFARRSO) will rLc.;iv.:.: ir-1L1gcry ~rorr: 8',,:o:5tation~ry satellites once 
every three hours ane! im:lc.:.:r, from pol~.r orl:.itin8 8atdlites six 
times.:'. dny (l!VC:-Y 6 hours fro:-" th.:.: U,S. Tiro:. N C'..nd every 12 hours 
from thl! RUGsi('.n ~/ieteor). Th(] ir·1Ll.[,_'ry will 'L .... rr..nde available to 
USl.!rf> in the l'v'id .... orological Dep,~rtmcnt and the Water Board within 
20 Ininutl:s of its reeL'prion at thl: t';round stntion. 

r-<.) SP/\RRJO will r:.:ct.;iv\... .... lwironm·..;ntal dnt2. (meteorological 
<1nrl hydroloeic) from the DCi: S L.VL ry 6 hours and process the data 
ir,to a format ,-h . .!:3ignL:G by u:;e~s in the Iv..ct(;orologic2.l Department 
.-\nd th·.; Water 1:i.0.-:1.rli. The d2..t.:1. ""ill ht.: m=,-d,~ nv~i1c.blc to the users 
within 20 minute,; of its rv:cption ::'..t the ground :::;t.:>.tion. 

C) Upon n')tic~' frnry, th,; {I,!iet\...orologic2.1 D·-:r-2.rtment, the 
Cyclon'-! F'rq~;> redreoo r;r08 r2.m (e: P) wiil r.lOtiliz<.: it.:. village level 
volunk,'rF ami ~l1form elll ',ilbRcrc: 1;1 the poLnti.:1.lly d[ected cOiJ.stal 
.:1.l'l~aG of th,: likdy siz,; 2.nrJ tirninu of th,: storm. Th.:: C?P volunteers 
will inforn: 'Iill."1 t!L'rs c,f th<.. nl:~reat cyclont: shclkr, prepare to 
initiah~ fir"I-;li,1 "·',;scu. or.:::ralionG, .:>.n~; bL. r,:ady to :J.Dsist the Ministry 
of R·...:1id and RLh<.ll:ilit::l.tion in lk! di:::;trii,ution of food and other relief 
good 0. 

I3t.:cau[J(! of thL: ir,l[.>rovcj frequency and accuracy of the data 
r(.cciv'-.:d fron l the 3<1h;llitt.:s and th(;; ecps, the following ongoing out
puts of the.! various government dcpartn.ents will be effected by outputs 
A and B above. 
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D) USlng th~ satellite im::.gery, DCP data. and information 
gr.thcred from th~: existing radar und weather stations, the Metcoro
loeical DL!pnrtrn0nt will prepare n nd iSlJue complete wcathe r p!."ofilcs 
of ::~:)nghdL:::;h [, LX ti.mes per d<'.y. In addition the Metr~orological 
Cl:cartml:nt will issue 6 hour, 12 hour and 24 hour forecasts of the 
wl!ilth~r for tilL' pdn~ip~l regions of the. country. 

E) Using .DCP dat:1, s~tdlitc im~gl:ry and information from 
tho \~xistitig river rnonitorine: 3tations (where :\pp~:opriate) the Water 
D,;vdopmcnt Bo:-.rd will continuously monitor the flow and stage of 
all principal riv~rl3 in tile country. 

F) With the n !?proach of a cyclone, th.; Meteorological Depart
m',:;nt will i~H.iU(; l1l:Cl:Gonry w2.rnings of the dirLction and severity of 
the stor,": ::'ond its c:;;[;ociatcd ph,.:no:ncnC! 'lod tht: naIT'.CD of the sub
divisior.f.i cxp.:cL:d to r' .. ("'·.:iv(. th.: ll'D3t s, vcrL i'']pact. 

G) As th',: riv·. r floo~ stage .~?pro"chl.·; thL: j,anger level the 
Vht.;r Board. will is:.Juc ~ (, hOl~r warning of th.· ~xp(.ctc:d hdght of the 
river cre~t and '.vill ddin\.; the p.;Loer~,phic p::th of the flooding as the 
crest rrlOVC~; through th" coulltry to the fillY of B,~ng;:l. In addition, 
t!sing uilta provi·J-.!d by the M·...!teorolog~cal D\c:p:'.rtmLnt, the Watc;r 
IJo:\rd will iss\l,..: w:lrr,ines ll::; to the loc~tinn of pOGcibh' flash flooes. 

H) The W;~ter Board will pr':pClre \1) -: complek hydrological 
profile of the river :Jystem IeH l!Se in flood pr.::diction, (2) an evalua
tion of Hood man.:..gcml_nt proj-,os::1.1s, and (3) ,-, 'letcrmination of the 
irrigation potential of the surf,"1ce W2.tcr in the country. 

InCld d it i on to th... II b0'':~', till: ;~l' ': jl. C t i!j cxpc c k d to provide data 
to the )h:p.~ rtr.-.<.:nt of Fishcri-.:[; th~t will I;~ UGC(~ to prCl.lict the likely 
loc::1.tio!' of fi~h c()r~c-~~llratiofl'_ in. tr.,. Bil}" of B.mg:ll. ThL~ data will 
abo L·.; w;,:.! with L ..... nd:;;ill ,~('.t;-. o"tG.ined fror.~ Th:--.il"n'.:, India or the 
U. S. f(lr an::ly~;is hy ,"'..gcn~:i",:; ,;tudying l~:nd ::1.cCrctioll, erosion, saline 
intru;5ion, c rop fr.rl:cG.~tinL', nl<'-[Jping, foro..:fJtL!.tion and crop blight. 

4. Inputs 

Th·.: ; \::\jor i'ortir,n of 1\IJ; lin::.nces provickd by this project will 
::;upport ~. compotlL:rC of tn., .o1-·c r ::; [ichcmc for th(: Sp,ClCC Resi.:arch and 
R l:mote SCI~ ::lir'i.: ()q!.:lni:l:l.rion (SPARRSO). The remr.ining project 
n:GourCeS will ~JUpport pr(')!3rO'-n. nctivi.~c~ of tht.: Cyclone Preparedness 
Progrllm. Thc goal of the ~chen:.e for "PARRSO is to build an institu-

http:managern,.nt
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tion which llr,no reml')te E.ensing technology to assint in rolving current 
problems in ::ect..,r~ ouch ac rr.et€.oroiogy, agriculture, forectry, 
fiaheries and water management. 

The first nhar.e of this Scherr·.e, ~tarted in 197<1 antI due to end in 
June of 1980, repre£ientr; 'il $1, 000, 000 program to eatablish the r angla
del'1h Landsat .:. rog ram. It c reatetl the organization and financed training 
and equil-")ment Deeded i:r) analY'1'e Land::;at image ry of f:angladesh. The 
foreign exchange component of this project wa3 ar-proximately $633, 000 
and was furni.:h~d by granh~ fror.:-: the UND-~') and th(: Australian Govern
ment. The project alr;o receive ~ :::uP:~'1rt fron- IERD and lORe for npecial 
program3. 

Thi::; Scherce for S!"'AnRS;:- Legan in July lCjr~. It renamed the 
I:angladesh Landsat Frogram the Eangladcsh Space Research and Remote 
Sensing 0rgal1i7.alion (SFARRS(,) and when completed 'vill organize a wide 
variety of remote senGing activities f')r which it is specifically authorized 
within a single organizational framework. SFARRsr 's aclivitie::; include 
the operation of ground station facilities for obtaining remote sensing data. 
format preparation of data for user ministries ann analysis of remote 
sensing dala for purposes other than the issuance of flood and storm 
warnings. The Scheme will provide additional remote sensing training 
ancl equip SPARRsr with a ground station which will allow real time data to 
be oblained in certain oriority areas stich ar meteorology and river moni
toring. The Scheme is to be completed by June, 1982 and is estimated to 
cost dols 11. 4 million of whic h dols '/. 15 million will be foreign exchange. 
This :Cisaster Alert Project will fil"'ance a portior. of the total cost of the 
Scheme. 

The reorganizatiol"' of the Bangladesh Landsat Program to SFARRSI') 
is now actively underway and will be completed by June 1980. In addition, 
the prepa ration r)f the ground station site has ;;een c'1mpleted and the 
cr)Ostruction plans (or all necessary L-.uil~ings are now being prepared. 

AID' !.; supporl cf the Scheme is lin.ited to the support of the meteoro
logical and hydrological ac~ivity to provid~ additional data so that m~re 
definit.e and timely warnings of cyclones and floods can lie issued to per:-ple 
in dil'laster r.rrme areas. While other Scheme comronents, not directly 
relate({ tn metl.!orotogy and hydrology, will GC indirectly affected by 
assistance prc,vided l;y this project, direct support to these fields will be 
undertaken Ly other donors such as the UNCF and possibly Saudi Arabia. 
However,other dOlF-r support to SPP.RRS0 is not critical to succe.sful 
implementation of this Disaster Alert Froject. 

http:rect-.rs
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A. Inputs - USJ~ID 

1, Dnta Collection ~nd Annlyais 

i'\) Equipment 

The project will providf '3.n advanced meteorological ground 
'Jtation ct:\pabie of acc(!ssing the high resolution system on board the 
Japanese gcostntiont'.ry (GMS) and Indian gE;ostationary (INSAT) sate
llites. The station will also be equipped to accesS the polar orbiting 
U.S. Tiros N high reoolution system i1nd the RussiCln Meteor Satellite. 

The project will provid~ two pew antennC'.s ( a 5 meter autotrack 
and a 2.5 mder :1utotrack) ir. addition to utilizing th(.. 6 meter parabolic 
(lntcnm. provided under the Inh; dm ~yclon\.! Wa rning Project. The 5 m 
alllolrack Llntenn"'. is .'rovidL:d as a oClckup to both the 2. 5 m t'..utotrack 
and 6 m fixed antenn;\1J. In Clddition, it wili be USC8 in the: tracking of 
rCGearch 'lnd fllture operational meteorologici11 sLltellitcs to be launched 
by the U. S. <lnd othl.'!r countriL;s. Neccss~ry rL..ci.::iving, recording, pro
c,;[;sing (lnd dis!Jlay l!quipment will ,'}lso be providl!d. (Sec Equipment 
List T:1ble I). 

The cquipn.ent has been Gc1ected GO that each system can operate 
indcpL:nckntly. Thus a (",ilul'e of onc 00\;8 nnt impinge or the operation 
of anoth;~r. HowevLr, where fC;1siblc the systen~ utili~es similar com
ponl.'!nts for intcrchang::bility from one system to .:lnother. 

Thl projl'cl will provi.ll 2. l>.l' Collection System to Le used 
with Tiros N <lnd INSAT (Wh\.-l1 opcr:.tion::-,l). Th.: system will include 
upto thirty D;}t.~ Collection Pl:::'.ti'orms (PCP) which will be placed 
throughout th~ dvl.:l' :';y5tl!rr-,~; in the Cowltry, along the coast and in 
thl: B.:ly of f".'nE(·d ir, C'ol1[ulhtion ""lith Utlcr ~gel~ci.~s. The ground 
station will 'd~ qui~pl;d to r,'cl.:iv,; reF tr<lIlsmisf;ion through the 
Tirot; N Hiph H .· . .;f)lu:-i.on :'ictl!'l.: i- ransmission (HR r'T) rL'cciver and 
printout h;:lrd copil.Oi: 0.' Ihl.O l'e",l tim,- dat.J.. 

The grounc! st<1ti0n will 2.150 bL' ;:;quipped with ,~ minicomputer to 
procl.!~s tho.: ,Jigitizt:d d,l:, transmitted from th~' satellites tlnd output 
d:~t:\ in " form suit.~.blv to th~ nc.:::j::; of the us",r agencies, e. g., the 
Mdeorological D'·p.,rtmed, tht; W.-:tL:r Development Board and the 
Dcpartmpnt uf Fbheries. In .J.Jclition, thl.'! eql1ipm(:nt will have the 
capability to procl.!ss ~nd display prerl.!cordE;c Landsat Jata acquired 
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fro,., ThE\il~nd, Ineb t\nd the U. S. The capa.billty to a.nalyze (but not 
rccdvc: from the Gntc11itc) LnndfJnt data has bcun fJpccificLl.Uy included 
in the equipment pC\ckag\.: in ord~r to devdop baoclin~ geographical, 
genlogica.l <lnd ~GriculturC\llanc:l usI.~ inf()rmation nceded for the con
struction of rebtcd flood modds by the Water De~dopment Board. 

As noted item IZ Tt".blc I, two hundr",d thousand dollars have been 
nllocLl.teu for spare pluta for th.:: eround station and DCP system. 

TJ\BLE I 

Ground Station Equipm.nt List ::lnll Coot 

The systcc' consists of th-:: followint u<:ljor -.:quipment, spares 
Clnd S ..:rvic\.!s te-, :h~ rroviL1cd throu;..::h NASI. by a prim.:; contractor: 

(In ~' I, 000) 
1. 2.5 meter J.rlt.::nn::l - Dl'.tron (or equivalent) 

to be us.;u to tr<\c '" TIROS HR:':T 150 

Z. 5 Meter l.ut0tr".ck i\dtenn,"- - .calron (or 
equiv<llcnt) to b(' u!'l ... '.~ for r. 3.:arch tr71ckin2. 
of thl! GI\t~S, NIiv,BUS, TIn.OS, INSh T and 
iv' ETE0R. 390 

3. Rccdvers - 3 lviicrodyli~ (or equivalent) 
for INSll T, TIROS, Gi,tiS. i,l1 r~c~:ivl!rf) would 

b,_ ::Iinli1;lr but w0ulcl utilizL: d iiferent pluf:;- ins 
for diffl:rl!nt s.:ltdllto.:.c.. 50 

4. Bit synchronizLnj/fri'.Mc ;~yr.chroniz~r3 for 
INS/iT, TIROS, G; 'S i, 'r.; C0r1Vcr::;ir:l ant1 

0;'1.tn. form::lttint1, 

5. CIJIS HR WEF.l'X (INS}' T) ,'1m' TIROS-HR~t=-T. 

150 

j. roc..:GS ~nc1 di.r:'1lay (TV) inci. DCS procl!t:isine. 220 

6. H:J.rc! copy dis ::1n.y::: for it'" ITt 5 
TIHOS (ALI:E!';), GI\'~S (l:.LDEN). COMFUTER 
OUTPUT (MUlRHE.AD 560) (lIr equivalent). 55 

http:TIROS-HR.FT
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7. ~·~ini computer data processor and TV and hard 
copy display (electronic movie loop) for METSAT 
and Landsat remote sensing analysis. 

8. Tape Recorders - 2 each for Glv_~S - TIROS,. 
INSA T (Honeywell 5620 - or equivalent) 

9. Data Collection Platforms - 30 

10. Hard copy DCP printout device 

11. Electronic data repeater 

12. Spares 

13. Sh ipping 

14. Contractor labor 
Including direct engineering costs, installation 
and checitout overhead &: !r..isc. operations, te.t 
equipment, equipment familiarization, travel and 
per diem and fixed fee of prime contractor. 

b) T raining and Consultants 

550 

75 

150 

10 

100 

200 

100 

1,085 

$ 3,285 
------------------

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. 

nreration a nd maintenance (O&i\ . .) training will be provided to 
six individuals err·f)loyed by SPARRSO to operate and lTaintain 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 electroriic equipment. The 
project will provide 16. 5 persons months of factory training as follows: 



1. 

Z. 

3. 

4. 

5. 

6. 

7. 
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FACTORY TRAINING 

Antennas 
Z personf' - 1 month each 

Receivers 
Z persons - Z weeks each 

:Cata processing 
Z l1ersons - 1 month each 

ReRearch computer and diFplay 
2 pers"m~; - 1 month each 

Hard copy ir.!age generator 
4: pen:rms - 2 weeks each 

System familiarization &: operation 
6 persons - 1 month each 

Contingency 

Total Factory Training 

Z PM 

1 FM 

Z FM 

6 FM 

1.5 PM 

16. 5 :=M 
------------------

In addition to the ;::.Lov~. the prime contractor will provide on the 
job training (('.JT) during installation and checkout of the system and 10 
pertion months of consultants for the in-country bllow up of the c'&:r"l 
tr::tining. 

The project will providE. an additional 16, 5 person months of short 
term training for personnel employed by .?JFARRSC', ~he Iv:cteorological 
Department and the Water Development'ioard to be selected by the res
pective department. In flood fo!"eca5ting. training will concentrate in the 
field of flood simulation and modelin~, Cyclone forecast training will be 
primarily in the area of the use of :::ateilite imagery for severe storm 
analysif;, All training will be in-service to employees of the user depart
ments who are already familiar with their re:'r'ec~ivc fields. In addition. 
5 person months of conEultants will 0e provided for incountry analysis of 
the problem!:; of flood an"; severe [;iorm analysis in conf."ultalion with res
pective departments, 
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SUM~iARY ("IF TRAINING BUDGET 

Operation. and t/Iaintenance 

16. 5 PM Short term factory training 
10 PM Consultants 

Flood and Cyclone Forecasting 

16.5 PM Short term 
5 i?l\': Consultants 

Total training: 

Z. ViUage Wa rning System 

(In $1,000) 

43 
80 

43 
40 

$ ZOb 
--------------

The project will provide equipment to the Cyclone Pre~aredneBs 
Proerar' related to the comrr.unication of storm warnings from the 
Thana level C FP radio station to the villagers. The equipment includes 
the following: 

Item 

Warning nag 
Raingear 
Bicyc les 

Quantity 

ZOOD sets 
4000 sets 

201 

Total~ 

Cost 
(In $1,000) 

6 
80 
14 

$ 100 

===== = 

Each warning flag eet contains three flags corresponding to the 
warning levelr announced by the lVieteorological Deoartment and Radio 
Bangladesh. 0ne !tag set will be provided to each of the Z, 000 teams 
of volunteers at the Ward level. When informatton on the approach of 
a cyclone is passed to the Ward team, the volunteers in charge of 
warning will raise the apr·ropriate flag or. a structure in the Ward 
which has been designate.:; as a cyclone shelter. 
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The 4,000 volunteer. who are re.ponlible for warnlnl aDd 
re.cue will be provided with raingear for protection from the .torm 
whlle they are engaged in their activitiel. The raingear will con.lIt 
of a rain cape and a hat. The hat will be a hard hat limiliar to the 
type uaed in construction work aincz thele volunteers work during 
the mOlt severe period of the cyclone and need protection from flying 
debrh. 

One bicycle will be provided to each of the 201 Union level 
voluntee r teams ao that there is more rapid conununication between 
the Union level teams and the Thana radio headquarters. The Union 
level team 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 tra!1sister radios were provided 
by the League of International Red eros se! in 1972), the team leader 
will designate one of the volunteers to bicycle regularily to the Thana 
headquarters to obtain the latest instruc tions from CPP /Dacca. 

Summary of Budget - USAID Inputs 

Data Collection and Analysis Equipment 
(Including installation and checkout) 

Training 
Operation and lViaintenance 
Flood and Cyclone Fore
casting 

Village Warning 
Equipr.1ent 

123 

83 

Sub-total 

Sub-total 

Contingency (Including inflation) 

Total USAID Inputs 

(In $1, 000) 

$ 3,285 

206 

$ 3,491 

100 

$ 3,591 

409 

$ 4,000 
' .. _-------------
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B. Input ... ranaladuh Gove rnment 

The BDG contribudon to tnis project is principally compo.ed of 
the local currency COr.·.1ponent required for the first two yean of the 
Scheme for SPARR SO. While the full Scheme is planned to have a four 
year impleI1.entation oeriod and will Ce>st $4.2 millil)n in local currency, 
only the first two years (i. e. activitier:. to be carried out during the 
present two year p12n) hava been approved by the Planning Commission 
at this time. Th~s a,;:'ro ral was obtained on August 12., 1978 and the 
first two quarterly disbur.,i::nents have been made to the Bangladesh 
Landsat Frogram. 'J'he BDC· cuntribution to thi., Project does not 
include any eXI~enclitl.l rL'r; of lh~ r '. ~! eo 1 oJ;) ;icnl Department or the Wnter 
Development Board even ~hough these two offices will be intimately 
lnvolved in the implementai:hn cf t'>is project. Expenditures from 
these agencies havp b.! ~n exc1uc.!ed Lecause they are counted by the 
UND:- as counteroa.rt for the projecls being implemented by the World 
Meteorological nrganizatirm (Wiv:f"'J) which compliment this activity. 
(See Other Donors Annex A). 

The odncipallocal cost iter.l.s are: (1) an eight acre parcel of 
land in Savar Thana (about 2.0 (,'liles north 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 S.FARRSO Center; 
(3) the construction of the SPARRSO Center and related buildings; 
and (4) salaries and administration exrenses. 

Both sit('~, for the facilities will be fully pre1)ared with the 
provision of all necessar y utilitic~, boundary walls, access roads and 
residences for the' station operators. The sites will be linked together 
by an electronic data repeater r:o that real time data is received in the 
SPARRSO Center from the g round station. 

The BI:'C will cr">nslruct; all necessary foundation pads for the 
antennas to be provided by the proj~ct. In addition, they will finance 
the relocation of the existing 6 m antenna from the present site of 
the Interim Ground slatinn at Sher-l'-Bangla Nagar, to the Savar Site. 

The SFARRsn C·,~ntf'r will be located across the street from 
the lvieteoralogical ; ;epa r' mcnt f2ci libes and will be a four stary office 
and laLoratory b',ildinL .• tr> he :cmr-ieteu. to the f: rst story level during 
the first two yt>ars of tbe Sc'~eL·e. The i.-eo'aining three stories will be 
added during th~ last two y"a rs of the Scheme. Costs for the remaining 
three stories have therefor':! not been included as BDG counterpart 
expenditures in this pro,)cct. 
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The Application Center will be furnished and suitably air-conditioned 
for the protection of the laboratory equipment. 

The BDe will finance the :..:ound trip air tray Jl of all trainees to 
the U. S. and third countries from Bangladesh to the farthest point 
served by their national carrier, Banglaciesh Biman. AU salaries of 
trainees will be paid by ~heir resoectivt; r,::lngladesh offices. 

The BDG will finance the cost of a:_ t tra: ning of Yillage volunteers. 
The training will ccnsist of a three'::ay COl'rSc. for each volunteer in 
alert procedure, rescue and first aid techniqu~,s 2'1d operation of relief 
distribution posts. The v01unteers wiil ~bo participate in a simulated 
disaster exercise conducted by instruc:tn- 5 irom the CPF, the Bangla
desh Red Cross and the Civil Dciense Deparlrrcnt. 

SUl\~MARY 0:' BUDGET - BDG INPUTS 
( In $ 1, 000) 

Data CoUec tion and A nalys is 

Sit£: for grolind station and SFARRS() Center $ 900 

Site preparation 60 

Antenna oa~s 10 

Buildingn: 

Laboratory/,..,ffices aJ1d r~5i("h:~ncLs 660 

Salary/allowanceG/air travci 80 

Village Warning Ndwork: 

Training so 

Contingenc ies 155 

Inflation ~9Q 

$ Z, 105 
----------------
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5. Responr.ibilities and Relationflhips 

ThiE section tlescribe3 the !"ebponsibilitieo of and relationships 
among the Bangladesh Cl.gencie s which will be involved in achieving the 
Project's objectiver. LF.:!taile,: descriptions of each of the agencies are 
in Annexes C through F of this F roject Faper. 

The government r)f Eangladesh has given SPARRS(" the responsi
bility to operate and maintain a!l facilitie:" related to the acquisition of 
remote Gensing data orovided l'y satellites and related equipment such 
as DCPs. The responsibility irrludes the r)peration and maintenance of 
the ground station to L'e proviopd l:y this project. 

SF'ARRsr" with the aFristance '1f ey[:'erts from NASA, has selected 
a site in Savar 'Thana (about ~O r['.iles froc. C"cca) for the installation of 
thc ground station recciving equipr.:cnt. The raw clata received at Savar 
will be transmitted c,y an elccl-ronic -:'Ida re.)eater to the SFARRS -- Center 
to be constru(:ted at Agargaon, Dacca. All raw data will then be processed 
at the Sr;ARRS1 Center into a forn·,at ta be decided in consultation with 
the ket(!orological Department, the Water i)e-,rclcprr,ent Board and other 
user agencies. 

Since the IV,cteorological Ce")artment is reG~onsible for the prepara
tion of all weather forecasts and issuance of all Etorm warning in Fangla
oesh, one sct of all dec'Jded data will il.~mediately be deliverer' to the 
Meteorological Departr.'lcnt's Storm Warning Center also located in 
Sher-e-T angla Nagar. In arldition, he !\t~eteorological Cepartment will 
be given top priority in the u.se of the equipment provided to analyze th,~ 
data so that forcca~ts are ba·ed nn r"al ti!'r:e ddta. UGing the data obtained 
from the Gatellit('s, thcLC r,:~, the radar llnitf and the 40 manned weather 
observation :.tati(ln~i lr)c<lte(~ :.hrQughout the country, the r..:eteorological 
Dcnartmcnt will .Jre"~ar(' ~i}( times a dc.y synoptic weather charts showing 
surface weather, LIpper winos and COllstant t:'re3:-ure prufile!.:, etc. 

The Stnrr. Warning Center of the I'angladcsh l\.:e~eorological 
Department will identify and local a tropical cier-ressirm ')r cyclone 
in lh~ high feas or ')n land with the hdp of synoptic weather charts, 
other meteoroiogical information, a<. well as latc.:t radar and sate
llitc imageries. Thereafter it will start issuing of series of warnings, 
fleet forecasts, ray bulletins and Riverpl)rt warning:_ depending upon 
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the cyclone l • location, dimen.ions, intensity and direction of move
ment, communicating them speedily to all concerned authoritl •• 
and agencie. and/or general public in accordance with the .tanding 
meteorological operational procedurc.'Ih~ procedures include the 
ia auance of warnings to Radio Bangladesh to be braodca.t to the 
people living in the coastal area. The Cyclone PreparecinccsProgram 
is aho directly informed by the Meteorological Department a. loon 
all a depreuion or cyclone is identified. 

A s the storm intensifies and approaches land, the MeteorolOillical 
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 Dacca and along the coast. RadiD Bangladesh will 
broadcast the level of warning hourly or at more frequent intervals until 
the atorm has passed. 

U (>on receipt of a storm warning from the Ivi eteorological Depart
ment the Cyclone PrelJaralneell 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 rJepend u 10n the level of warning is sued by the Meteo
rological Department and are desc ribed in detail in Annex F. 

In addition to issuing the official warning of approaching cyclones, 
the Meteorological Department will is sue warning s of heavy rains and 
Nor'westers. Warnings of heavy rain will be given to Radio Bangladesh 
and MinistrieR such as Ports, Shipping and Inland Water Transport 
which will allow them to take irnmediate action to protect life and pro
'Jerty. 

Satellite and DCF data recei'.red at the SPARRSO ground stati_n 
will also be provided directly to. e Water Development Board's Flood 
Information Center. Thl. data a~ \"ith information received from the 
manned river observrttion stations will be used to prepare daily graphs 
of the stage and flow of the principal rivers in the country. A s water 
levels rise rJuring the monsoon season, the Flood Information Center 
will issue daily warnings of the likely location and extent of flooding. 
These warnings will be 'Jrovided to radio Bang ladcsh and the local 
gove rnment offic ials in the affec ted areas" ia the Police Radio Network, 
who then will dis seminate the wa rning to the villagers. The Flood Infor
mation Center, like the Storm Warning Center, will also i:;sue waraiD._ 
directly to Ministries whose activities may be directly affected by flooda. 
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SPARRt:i; will ala 0 supply data and imagery to operational 
user agencie ~ who require remote sensing data in their analysie of 
development problem~. While in some cases the data and imagery 
will be sent c:irectiy to the user organi:l.ations, the SPARRS(, Center 
will be equipped to prOVide work space for analysis of this data by 
the staff of the 'user agencie!;. 
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!?ART 11 

Project Feasibility 

1. Technical Feasibility 

This section surnr'1arizea the technical reports prepared by 
experts from NASA, NOAA a!1d the Corps of Engineers. Experts from 
each of thc3e 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 I)roject. Thi. 
surrunary is essentially a collecti'Jn of excerpts re!Jroducecl directly 
from their re:"orts. Every effort 'has been made to present all of the 
key points of each rerort. Copies of the full technical reports are 
available at USAID anJ AID/W. 

THE TROPICAL CYCLONE ;-ROELElVi 

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

A. The country is located at the head of the Bay of Eengal where 
the frequency of cydones ia highest. 

B. The country is situated sue h that a'~proaching storms are 
usually curving and characterized by highly variable tracks. 

c. Storm surges (storm-generated tides) are magnified in 
Bangladesh because of the concave shape of the bay and the 
shallow wate r depths offshore. 

D. The ir regularity of the coastline ~ nd large diurnal tidal ranges 
result in large spatial and temporal variations in storm surges. 

E. Large concentrations of people live on low-lying islands and 
coastal areas with no means to esca!:>e the storm surge. 

With an improved tro"ical cyclone warning system, the death 
toll from cyclones can be Gigr.ificantly reduced. The foundation of any 
warning system is the availability of accura te and tir."1ely data. The 
weather satellite has provided a quantum jump in Gupplying 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 it. 
strength, size, direction and speed of motion, and rainfall potential. 
The first three of these, together with the I,hysical characteri.tic. of 
the landfall location, determine the most devastating feature of the 
storm -- the storm surge. It is in'1portant to note that storm surge il 
a coastal ~)henomenon. Therefore, a storm surge \-vcaning is baled on 
a prediction while the cyclone is still at sea, rather than on direct 
observation. 

Weather satellite imageE; a re used to esthnatc the location and 
strength of tropical cyclones. The accuracy of such estimates depencbs 
upon the quality Qf 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 tht! storm l s image due to 
its distance from the sub- satellite point, b) the g ridding accuracy of 
the satellite image, c) The cloud structure of the storm, and d) the 
sldll and exrerience of the analyst. Accuracy in estimating storm 
strength (i. e. the rnaximum 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 toe frequency of data and the 
availability of time-lapse animation capaUlity. 

The optiiY~um tyr.e of satellite data for tropical cyclone analys is 
is provided by a hii;h-resolution geostationary satellite located a?pro
ximately over the cyclone region, which provides a continuous flow of 
data. If images are received at least once ;ler hour, the capability 
exists to determine wind flow (i. e. steering currents) in the vicinity of 
a cyclone by computing 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 discussiC'l'l of some of the advantages and disadvan
tages of various types of satellite imagery which will be available, or 
potentially may become available, in Fanii/:la<lesh with the implementation 
of the project. 



- 21 -

1. ,!!Bt')S 1': (polar orbiting) Advnntasel: High .r\::~olut.:cn(l km) 
imagery, bot.ll visible and infrared images ~ 'railab:e, verY' high 
quality pic h). '.'el. lcnage availab~1ity riC J . .:,>proximately six 
pe r day which i. acceptable, Disadvantages: Rather narrow 
i.nage swath due to low orcH, significant distortion near edge 
of picture due to low orbit, tlO time-lapse anirn::j,tion pos sible. 

z. ~ (.1<1.;::- .lese geostationary satellite, HRFT WEF.\X data) 
Advantages: Images may beco.ri~e ~vailable [;t1C~ per hour allowing 
time-lap3e display, good resolution, high cut.lily ilYla.ges. Dis
advantages' Bay of Bengal is near th'2! ecif'~ cZ rictare, and signi
ficantly distorted, wind vector com'" ;J.~i,.r. nut ::;usdble over Bay 
of Bengal due to distortion. 

3. ~SAT (India geostationary satellite) Lh:(;!;lf ~.i·2 uncertain, but 
lNSAT will probably be a GOEG-I.;·p( sr ·;cl'.it·. r:~ tc: bunched in 
1982. If 60, INSA T may prove to be til{' ')er:~ J.orJg ... J~erm solution 
to satellite data problems ill Dangt;"\.!C!;11 

4. GMSS (Rus sian geostationary sate:litc ~o i.:..! J' t.t:t of ':he Global 
l\tieteorolog Lcal Satellite System .. G,'vI5S .. ..:f t;;w -,I ;jrld Weather 
Watch l·rogram) Launch date is llncertain : .. t· !lh~3 in the GMSS 
series have GOES-type capabilities: inch J:"~, i.. ~'~.t;'l Gollection 
System (DeS). 

There are other ~'ealut'es of the TIR0S N :ys(~r,l '-.hi.:· ~J.ve ')otential 
application to t:le tropical cyclone p ... obicm: :;UC~;5 ';hc L~S (also on 
GOES and GMSS) which is desc ribcd elsewhere: ~ 11;- ~I,,:! .":.dvanced Very 
High Resolution Radion'ctcr (AVHRR) w:lich fur.ll.!':lCS cr;tim.3.tions of 
sea-surf:.ce leIT'peratures. 

The hieh-l'csolutlor> satellite imaco!1"y • ..... Ii.:') v:iH be available 
upon implcmcnt'ltir.m of the project will be ,'.. s::ni~:.c<;nt improvement 
over the curi'ently available 10w-r<:!sohlti0n picture:;. '.Li~~ low-resolution 
images are "'"lnwwl,:\~ Ll:}('ful in ~rack:ng tropical cy:.lon~s. but are of 
little use in C3 ti.r:rnlil g ;"1 4 ensity. The hig!l- ... ·(;::lQlucio" :la~;). wHl permit 
more aCCllratt rClI.:klllg ~nd Getter cstim;:>tcs cJ Jtrcngtl!. However, it 
is important to t-~ .. ~ 1 in i,-lnd thE: stz.tc -r.f-dw-c rL cf tropical cyclone 
prediction. For example, the average c!'rors in ~1Ilrricane forecasts 
icsued by the Unitec: States National Hl,rricarw Cente l.• areas follows: 
a) £rror in estimating location 01 storm cen~er = l() n. !"i'li. I b) Error 
in estimating maximum wind speed = ~~ Jf) kt.. c} ~.::-!'or in twenty-four 
hour prediction of storr" center location = 120 n. mi., d) Error in 
predicting the point of landfall twenty-four hour::; in advallc:! =50n. mi.. 

BEST AVfJ/III~'.'" ............ , 
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These erron are in spite of considerable experience using satellite, 
aerial reconnaissance, radar and other data, together with sophisticate.d 
numerical models br forecast guidance. 

OTHER METEOROLOGICAL A FPLICATIONS OF SATELLITE DATA 

Satellit.e imagery is used to supplement conventional surface 
and upper-air observations in routine weather analysis and forecasting 
operations, as well an in severe weather episodes. Besides tropical 
cycloneEi, Bangladesh is affected by floods from tor rential rains, 
tornadoes, sc1uall linea or "nor/westers" with winds approaching 
hurricane force, and r:Jonsoon depressions. The high-resolution, high 
quality TIROS N images will be a valuable aid in analyzing the details 
of these essentially rncso-scale phenomena. 

Precipitation analysis and forecasting using satellite imagery is 
still basically qualitative anc 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 I s, also referred to as DCF's) which auto
matically record and transmit data through the DCS sysLem on the 
satellite, as described in the hydrology supplement to the project 
proposal. 
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ENVlRONMENTA L DA TA COLLECTION AND 
HYDROLOGIC FOR~m~9_ ;; 

The basic pur!l0se of the environPl}ental data collection system 
(also referred to as DCP elsewhere in t~,;s paper) is to enable timely 
preparation of short-term and 10ng- range hydrologic forecast. of 
river stage and discharge on the three major rivers in Bangladesh, 
especially prior to and during severe fl00d periods. The rivers are 
the Ganges, Brahmaputra .• and f",egnna, i.ncluding the Jamuna and 
Padma reaches. 

The hydrologic forecaRt:J wEl imnrcve the tkleliness, accura( 
and aerial distribution of Hoorl warnings in terms of river stage, 
water derth, and duration of floJd.ing. Routine hydrologic forecasts 
during norn,al hydrometeorolO~;cal-;onolithns can also be orepared. 
The general safety of the ~~cople and economic impact a~s,~ssments 
due to flooding will be enhanc(;r1. Each new issue of the forecast will 
provide an update of rivel' conditions with an outlook for the next few 
days (short-term). Improvt::m~n·:· in the determination of prevailing 
and forecast meteorological conditions will also be possible, as well 
as the estimated impacts of weathe r on the hydroiogic forecast. 
Improvements in post-nood reports and contribution to a data base 
for water resource rllannlnp., design, and management will be provided. 

Data collection will. bp. accOrrll)lished using earth satellites to 
relay data to a central receiv.c site in Dacca that are transmitted from 
water data statir>ns located or. or neal' the main stem of the river 
system mentioned l;arlier. The 'q~~OS N series ':.~.1l be used initially 
with possible cotlVerSi0n to (" ... '-; l",ter. The En .. ironmental Dati'l 
Tr~_nsrnitter3 (SDT} will be capaole of transrr.itting on two frequencies, 
possibly sirrultaneously, to permit cata collection from the same 
stations via TIROS N series 01" possibly the Indian Satellite (INSAT), 
either as backup or as the prima "y mode. 
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Geostation;lr)r !Jate:.b.~t·t .!ll'iO:e ~elf-j:imed EDT's in networks 
to report d'lta t:"oHt:indy .. t .r;p' \"; :iO(1 time intervals several times each 
day, which is n('t p )~·3ibl·~ on ':.r-hi t;.ll;~ t·af:dlites. Tht> data collection 
system (DCS', or: o .. -biLig 3p<>'C~,;· .. :Jt relay.:; random reports from EDT's. 
Also, scv,.~ral time':; uS 1111 ch iofrJj-m,l:iorJ (::lata for ll',ore periods and/or 
more sensor~) en!! ~e t"8!",ClmL~teL :'..ro.n: i\. gi"en environmental data 
Itation to eeostatk-'~C',l y f"3.~:eUH<~s chan to orbiting spacecraft. Receive 
sites cost mor€; (,:.' ()·~biL."g s3tdlL~(!s .. whi.:h are ~ot always in range 
when needec1.. T::'!;,,'~ ,.r( i"I1!)or~:....nt factc·rs to consider, especially for 
real-tin1e asses ~mcnt cf "I. "1_ Ct!.!" ;y",:uap-em3nt project. 

A lthough g~J!J~at; clna:7 La! ;;:llit..:! systems are preferable to 
orbiting system! for DeS, t:;·~ I.:.t :er ; 5 f;;.r more suitable than the 
strongest compet:!ors ~:TH)n~' cl)oyent!.ona!. methods, which are land-
line and grollnd-IJafed ~aciio f"ysl.eii.1G, With the exception of networks 
consisting oi:mly i.A. rev: r.tc:.tip~~ itl u. £'mr.ll watershed, satellite systems 
are more timely, a~cura:;e. an(~ deper)dable, as well as less costly than 
conventional me~hcd.~. ~;c~el':l.;nc::(' rlas shown that as the severity of 
storms increC\se "nd '~0:1s .. :ql.J.el.l.tlv the need for data, the greater the 
chance of failure ,.,f iandline and :.:adio-systems. The EDT provides 
total independence #:0 a station 1'1 the M!~Nl,=k. 

The numbe r ami locat~o ,1 of bitial 'vater data stations will be 
based on the ~cgu:r -"":'!"'.~ Lo . clap' ;_ hydrologi.c forecast computer 
model to the dv .. ~r Rystem to for.ecast river stage and discharge a few 
days in ~hc fU~II=e (S'lO:':::·,t;~:T"1) .J.t 't:~y locations. All stations will mea
sure and r:~pol't w:>,teo!' 1 !vd ::Lllr1. po!·ccip .. tation initially. If practicable, 
a few other envirOllrr,eni:al r:ll'a:rr:ete!"r., such as groundwater level or 
surface/sublH~rL'.r e n ri~' 't'''' \lill h~~ r~port~d from a few stations 
initially. 

CompletloL' r:...{ til0 '!:r.vl:(I' +.·11 Data Collection System will 
make it possj·.)l·~ 1"0 :.nl'i·)' the :lydl:O~'Jeic forecast models on a day-to-day 
basis. River sta~~3., rEs :tk',Lgc o.nl' ticne :,nd death of inundation, will be 
forecast a few n.J.''', : c. tl1; f·.tur."! ([.! (':- ~~rm). 

Two compu .cr r::lI)d~ ,_~ \vi.:1 0':; \. olu;i(~e ,:ed for application. One 
of these (HEC-l) ~f. .... c':!·0,:t'.,1l1? en .:\e ower !\·:'ississippi River. and 
the other il; a relativel! l.c:'! rnod2'. ~.nt h .• s lJeen successfully adapted 
to a few river ~',~a\he:J 0.11 thl! Mi.R3:GiJ1rpi. The latter model, which 
accounts for the r:omr1et:! :1yr.~Mic eqlJ=l":io'1s of streamflow (continuity 
and momentun)., is ZXI ,\~,~' cd to h.,.! r.J: ... r~! suitable during extremely high 

BEST AVAILABLE COpy 

http:routin:.ly
http:ateli.Le


- 7.5 -

and low streal"nflow., but requires much more effort to adapt (callbrate) 
to a river. It is expectecl HEC-l can be adapted in about 4 to 6 months, 
and the new model will require about 12. months to adapt, depending on 
the availability of hydraulic data and difficulties encountered. Simultane
ous adaptation of both models will be p08.ible. Approximately 40K word. 
of dedicated memory in a high speed computer are required for each 
model. 

Either of the modele 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 additiom..l water data on the subject rivers beyond the 
boundary of Bangladesh becon~es more abundant, timely, and dependable. 

It is recognized that basiC hydrologic forecasting does not require 
the use of rtJeteorologicCil data or imagery. However, meteorological 
data and imagery will comolement the hydl'ologic 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 
at] experience is gained with the model. 
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GROUND STATION TECHN'·')LOUY 

This sec~ion f)rr.s'en~.c technical background on meteoroLolical 
.atellites, discus ses the differe.lce between the capabilities of satellite. 
in a geosynchronous versus polar orbit, the advantages of high re.olution 
as opposed to low resolution satellitel:.>icture data, and how a combinaticn 
of theBe two kinds of satellites and the proposed ground system will bene
fit BangladeEh. 

Polar Orbiting - - The High Resolution Picture Transmission 
(HRPT) on b,.,ard the United State's Operationall"/ieteorological Satellite 
called TIROS-N provides information from four different systems on 
board the satellite. These sycte...-: s are: the Advanced Very High Resl)lu
tion Radiometer (AVHRR), the TIR0S Operational Vertlci\l Sounder 
(TOVS), the Space Envirotlmentall";.onitor (SElV~), :uld the Data Collection 
System (DCS). Two of these systems, the A VHRR and the DCS have ex
tensive application to regional needs within the Bay of Bengal and will 
be discussed later in the systerr description. 

~"ynchronous ~rbiting -- The High Resolution WEFAX (Weather 
Facsimile) is available from the Japanese C'm8 yn·:hronous Meteorological 
Satellite (GMS). Toe geosynchronous orbit of GMS is over the equator 
36,000 km high. The satellite makes one revolution for each earth re
volution causing the satellite to rerl'ain in the same position relative t(\ 
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 Gf,l~S has 3 systen-ls: the High Resolution Wefax (HR WEFAX), 
the Low Resolution Wefax (LR WEFAX) and ecs. 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 t'J yield an animation 
(movie) showing cyc lone st~.rm, size and direc tion of movement. This 
is not possible at preRPnt by any uthc1." source availat:lc to the BDG 
except the future Indian satellite (INSAT), The IIH. Wefax and the Indian 
satellite will be discus sed later in the system descri,)tion. 

http:differe.ce
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Other Data Source. -- It i. lenerally recolnized that .atelUte 
data alone are not adequate to accurately forecalt storm movement 
and inten.ity, certainly the use of HRPT, OMS, HR Wefax and DeS 
arc powerful tools, far better than the EDG has hall before. However, 
to develop a complete system us ing aircraft and radar are beyond the 
scope of this proposal. These items are being considered by other 
countries and danors in the Bay of Bengal and in this senile are not 
being ignored. 

The combination of space sensors and syst~ms from both polar 
and geosynchronous orbiting satellit es and the expected benefits to 
Bangladesh and participating countries within the Bay of Eengal region 
are as follows: 

A VHRR - - Available frorr· the HRPT of polar satellites (T~ROS). 
These instruments are essentially scanning telescopes that photograph 
the earth a line at a time and transmit this information inunediately to 
the g round 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 s ~"'ni1iar service used in the 
BDG Interim System from TIROS, wh;ch has 4 km resolution and is not 
adequate to identify the smaller features associated with meteorology, 
hydrology and oc eanography that are needed by the BOG. 

The AVHRR has four (five later) different spectral channels, the 
visible, near infrar':!d, and two far infrared. The vis ible channel is 
used for cloud ant:! 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 c 0uplcd with DCP's can provide maps of 
turbidity salinity and temperature for fisheries management as well as 
size and flow for inland water transportation. Anather important factor 
would be to evaluate inundation of salt water due to storm surges. 

TOVS - - This instrument will provide a v~ rtical temperature 
profile of the atrrosphere, however it has little a')plication to tropical 
areas in this case. T~5(' datil are .better supplied by radiosonde net
work. 1 
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£f!L -- The daU cohee. tior. ~yr.lle.i.n or'. 'fIR -;:; -will provide a mean. 
of remotely mr:;a~urin~ UJ) .:c 3~ diffe,'cnt envlr,.,nmental parilmeters and 
relaying these data throurJ ... th~ T:R'~S to til,..: pruposc':! ground system. 
The platform is a simj:le Golar/c;,ttery powered devi,:e that interfaces 
with different !Oensorf:, i.~. 1 thermometers, an':!JnClneters, flow gauges 
etc., and transmits tbE;~e meaf:urerr,ents to the TIR'-:S satellitE. during 
its pa!;S near the platfr:>l'1n about cve."y three hour:::. ',:he DCPs (also 
called EDT) will relay infurmation every two hom'!J when INSAT becomes 
operational in 19[32. 

Gtv.:S HR WEFAX - - Th..! fiR WEFAX pictu rr; <:;ill be transmitted 
from the ClviS to the rroposed gl'olln6 ·;yste,.l once an I,our. [""'nee received 
the data will be processed in a micro computrcr for cl.is:;lay on a TV screen, 
the hard copy of which will be supplic:d to the Storm Warning Center imme
diately. Use of the micro-computer will Clllov' the analyst to perform 
different enhancement schemes to dete rEline nee es sa ry paramete rs such 
as cloud top temperature, eye formation and 10cCttion, 

The Indian satellite and later the Chinese satellite will be of more 
benefit to B2.nglac1esh for this activU'/. The proposed ground station will 
have the capability to receive these future s pacec raft. 

The compute:':., that are necessary to (Jroce3s data in this proposed 
system have the capa.:il ity ~o proces S !Jatellite data ather than TIR ,)S or 
GtvlS since these ",y;,tem~ UG,' cOrI"puter cam(;atible tape (CCT). As an 
example, India a:ld l<~.:c ~ perha(.'s .AIT i'l Thail ..... nd wili have the capability 
to receive the LanrJsal tr· 1 n!Jmissions directly. A~, a part of the under
standing between the:o c c ::>unLriec and NASA thes e C ountdes must n'1ake 
Landsat rlala av~ila!: le in suitab!e .'.·o:'m Lo adjoininG countries. This means 
that Bangladesh can a::r]llirf' recent d?tc:.. tapes (::::C'!) of ::"'andsat information 
over their c0unlry in tilr,~ f:::r it to b", .)f UFe. 'This cf course opens the door 
for new applications in ag r icu!tur3, the environment and a host of new dis
ciplines. In the C2.::e of agriculture the equipment will allo'v for the pro
duction of land use maps, analyze aIforeGLatioll and (lefC're5tation (including 
areas in India and Nepal which greatly ~ffect floodi1f, in :r::angladesh), assist 
in crop forecasts ancl irrigation scheC;ules, :clt::ntify potential lands for 
cultivation and analyze c r'Jp blight ?l,d crop :1cillth. 

2. Social Soundness 

The benC!ficiari~.3 of this pro,iec. '.'ill be th .[:'3 ;:1,'iv:duals who live 
in areas affected by n:ltural dis .... stcrr. .'(:,"julting f .Jfl', flCJC'ds. ~yclones, 

tidal waves and other forms of .~eVCl·,) w(''lther. TIle project is not intro
ducing a new organization or Lnsti~utL>ll iOto these areas which is intended. 

http:adjoini.ng
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to change the ILle stylel of the benefic iariel. Rather the project purpo.e 
L. to provide th.:! bencfLciaries with infornlation on impending dL.alterl 
which is more definite and timely. The information will then allow each 
potenUally effected indLvidual andl or family to take deps to protect him
self, his family and his property ir" th~ ~ est way available to him. 

At "resent a number of techniques have been developec in rural 
Bangladesh to ·notect life and movable rJl'o0erty from destruction. Among 
villagers, the most common practice is to evaC'.late areas which are sub
ject to inundation taking with them as many movable assets al pOlBible. 
Hr)wever, without auequate warning, villagers are reluctant to leave 
their homes because the possessions which the y must leave behind as a 
result t1f a rushed departure are likely to be stolen In their absence. 
With advanced warnings, villagerfJ 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 Dr 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 prope rty so that evacuations take place more smoothly. 

A s in the United States, the reluctance to move is especially strong 
among peol)le who live in cyclone prone areas because the inherent in
accuracy of severe storm prediction has created a false security among 
people who have been warned about but unaffected by crcioneG 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 cyclonel 
tidal wave rp'illr;er. throughrmt the coastal areas so that rapid evacuation 
can occur. These refur.cF; have iJeen used in the past and lives have been 
saved as a result. However, despite the existence of refua~" and the 
more accurate warning system resulting from this project, continued 
losses of movable assets will occur unless the government, through its 
Cyclone f-'reparedness f rograrr , and other channels of information con
tinually carries out a public awareness program. This program should 
emrhasize the need to heed the warnings and take rrecautions such as 
burying valuable~ upon hearing the first alert even tw.ough there may 
be only a 50 percent r)robability of being affected by the storm. This 
public awareness program will have to be developec 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 Oll the existing Wi! rning mechani.ms which 
reach the villagers in flnod and cydone prone areas. The .peclalized 
local warning systems such aa the cyclone alerts disseminated by the 
CCP and the flood warning given by the local government officiah, are 
completely staffed at the local levd by persons who come from the 
immediate locale itfielf, iTlany of whom have been 3eriously affected by 
disasters in the past. In buth cases the participation in the warning net
work is completely voluntary. The disaster warning role of these local 
volunteers is respected iy the vill~:.:er::; and r~quires no signific:ant 
modification of villaG 3 level'.."c·lcr.; or .:.ilstitutions. 

The workl0ad of these volunte3r3 in carrying out the warning, 
rescue and assistance to t~(\:.;e effected by disasters has in the past 
not placed an undue burdeu')[i tl:~ volunteers' 'lOrll1.al activities of 
pursuing a livelihood. ~n fact, b a r.umber Qf Wards the CPP volunteers 
have used their organ;,za~ional framework to initiCl.te a number of village 
level self help ac tivlties such aG adult t:ducaEon and fish production. 
Considering the above, th~ '~.rcj~ct :s consideretl socially feasible. The 
attrition rate among volunteer.; of the CPP has been approximately 5% 
per year since 1972./73. 

The social cons~quenct:S (.f successful implementation of the 
project are expected to be 1.")(;l!eficial to the villagers. If, however, the 
project fails to be succes stuHy implemented there will be no negative 
social consequences aL the '!il!age level. Life in the village will· ontinue 
as is. 

As noted in the eccnomic feasibility section, the main benefit is 
the protection of lHe and Inovabl<! r::roperty so that recovery from a 
disaster occurs more !'anic1t.Yolinr.e 1"Jothing can re done at the present 
time to protect fi-~ed 3...,s;...~r; .5uch aR houses and crops, the important 
objective to l-c attu.i.ned hy chi.s ~.ro~cc: is to allow the villagers sufficient 
opportunities to sav~ t;'errlse~ve::; from inju!"y and :heir movable assets 
from destructiu'1 Sd that rccnve::-y oc:curs r'-lpidly and the interruption in 
their productive live" is .11ini:.-aizeu. ~n this sens~ the project will have 
a beneficial income effect an-.'on;' ~hose rural ~,rodl~c~rs who are effected 
by a disastt:r and are technicaU,," in a pOGiiion to immediately replant 
crops, restart other DroduC'tion actbities cr for ttlat matter take steps 
to !>afeguard property. 
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3. Administration, O,.,eration and Mailltenance 

The Danglades'l ERTS (Landsat) Pl'ogram (ELP) was formed in 
1974 as a temporary task for..::~ by joinin~ a variety of rr,inistriel which 
indicated an inte res t in remote sens ing. Since its formation B LP hal 
provided the BDG with innlediately useful information and hal been 
able to win for itself support from the government budget as well al 
from foreign donol's. Two eXCI.:uplel:l of studies which caused BLF to 
obtain resource3 from tIle BDG for a laboratory and office space are: 
(I) a study of Kaptai l..ake which 3howed that it did not inundate non
Bangladeshi lands; and (2) :\ study and mapping of the coastal region 
which showed the extent of 'lew lanc1 accretion. Since 1974 the BDG 
has supplied all local C\.'!' rency requirements of the program and BLP 
has obtained assistance frOG'} the U. S., the Allstralians, UNDP, lORe 
and the World Bank for its FX capital equipment requirement. 

Closely linked to ELL") is the Space and Atmospheric Research 
Center (SARC) of the Bangladesh Atof'!':ic Energy Commission. The 
personnel of SARC have i:een on the BLF Task Force and the APT 
equipment at SARC has been used whenever helpful in BLF's analyses. 
The APT 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 fo r operations and maintenance (See 
Annex B). 

In addition, Meteorological Del.~artment was given an APT station 
by the U.N. Relief Operation at Dacca (UNRIJD) in 1973. From its own 
resources, the BDG has rrovided all required local currency and FX 
to operate and mainta in the station (See Annex B). 

The latest demonstration of BDG organizational capability and 
commitment was the implementation (including the provision C"f all 
local currency) ':)f the Interim Cyclor.e Warning system. The BDG 
provided land, personnel and funds to carry out site preparation and 
to construct a labora.to ;'y. The tota 1 cost excluding the value of land 
of the Interim System to the BnG was a~proximatcly Tk. 900,000 
($60,000). 

The Planning Comm~3)ion has recently a[.;proved the expansion 
plan for BLP whi~h will nw rge the activities of ELP and SARC into a 
new autonomous body cailed th~ Space Research and Remote Sensing 
Organization (SPAR RSO). 

http:laborato;.ry
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The lint two years of SPARRSO (FY 1979-80) hal a fundlnslevel 
approved by the Planning Commi8lion of $ 2 million in local currellcy 
to be used a. counterpart for this Dis~8t!r Alert Froject. These fund. 
are from the BOG development budget. On the recurrent side (i. e. fund. 
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 inr.tallation of the equipment (1980) and 
the start of the recurrent budget in J'Ie? wili. be provided as necessary. 
Approximately $150,000 may be l"cqUil'cd fer tbis period. In addition, 
the current recur rent budget of SAI\ C ($40. 000 per year of which 
$10,000 ie FX) will be added to this, '[he above budgeted amounts are 
considered adequate to operate an" m:",intain the HRPT system. 

The past performance of the .BL~ and SAI{C in carrying out 
activities and obtaining the support of the L LG ar,d foreign donors has 
been remarkable considering their sh',)rt period of operation and their 
involvement in what is considered by :nany to be high technology. There 
is no indication that the financial inte.l·eEt of the DCG will shift away 
from SPARRSO or that the personnel will be removed from the organiza
tion without proper renlacernents being assigned. 

In reviewing the current ope~'at;on, NASA conc1udec1 that " ..••• 
though the satellite and ground syste.r.l clre new technology, the BDG 
will have no difficulty in operating Oi' ll'C'intaininp; the sy":~em as long 
as the proper training and follow-u'J are proviC}~ci". (From Report for 
Phase 2 - Intermediate System Description, September'.978, USAID). 
The AID budget projected for this project includes $123.000 specifically 
f::>r maintenanc(' training and up ~o 10 pe .. .'son mont1::s af hllow-up con
sultants if required. Additional funds will be provided within the equip
ment installation contract for training ()ersonneJ. to operate the equipment. 

4. Economic Feaflibility 

This "roject is fundamentally a r..IJrnanitarian assistance effort. 
As a result there is little f"xpectatic", tllt1.t the rroject will produce a 
direct improvement in the incor.les of the project':; beneficiaries. It is 
anticipated. howeve r, tha t the benefic iar ies 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 expected that the time required to re-estab1is~ productive activity 
after a disaster will the refore 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 cenefit/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 r,erspective because the use of space technology for advanced 
storm warning does not have a comparable ground based alternative. Prior 
to the use of satEllite imagery, early notice of approaching storms was 
provided almost exclusively by cul.lrrlercial vessels plying the interna
tional sea lines which crosr cyclone paths. These ship reports did not 
form a reliable early warning network because they arose from chance 
en::ounters between the ships and the cyclones. In addition, the ships 
would generally report only the ap'~rcximate 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 car rying meteorolog ical 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 EDG budget and repre
sent a considerably more costly approach to severe storm warning than 
planned by thi.s ·~roject. 

On the flood warning side, conveiltional means of accomplishing 
the project's objective are more ex!-'ensive than the DCPs but wili in 
fact be used as ;lart of the corcplete river surveillance system throv.gh
out the country since these facilities are already in rlace. The DCPs 
will be used in those situations, both existing and potential, where at 
present, acr;ess and eorrw;.uni<::ation pose a serious problem in the 
placement of a full time staffed flood monitoring station. 

5. Cost Estimate and Financial P!an 

Cost estimates for the i-;lajOl' components of the project are tabula
ted in the Summary of Cost Estimatesi.n Table 11. 
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The elUmatel for the equipment for the ground station were 
prepared by NASA experts in February, 1979 and attempt to reflect 
price expectations subsequent to Octobe!', 1979 when funds are expected 
to be available for the project. (See Inputs for a Listing of the equipment 
to be provided). T~.e estir:~ated cost of insta!lation includes the contractor'. 
expen.el for labor, overhead. fixed fee, and some on-the-job training of 
Bangladeshis to take place during the in,':!ta.llation r lld check out of the 
.y.tem. However, the main cost of training of personnel in the operation 
and maintenance of the system is separately shown in Table I. The noted 
re.ource. will finance approximately 16. 5 person rnonthlJ (pm) of factory 
training in the U. S. (shown in the Inputs section above) based on an 
average cost of $2.600 per person m.Jnth. In addition, 10 "erson month. 
of consultants for operatic-n and rnaintt:l1ance are 'nclud pd to provide 
follow-up training after the start lip of the system. The total resource. 
programmed for these consultants is based on an estimated person month 
cost of $8,000. 

In the area of data interpretation and a.nalysis, the .::roject will 
finance 16.5 oerson months 0::: short term training at $2,.600 per month 
and 5 person months of consultants ;-t $8. 0]0 per person month. 

The value of the land to be use~l by the project has been estimated 
by the BOG at the current market vaLnc of the sites. The land has in 
fact been owned by the BOG for several years. The land value is inclu
ded since it reflects the opportunity cost to the gove rnn1 ent. Site pre
paration costs were determined by the Public Wor-ks Oepartment for 
the SPA RRSO. 

Similarly the estimated costs of laboratories, offices and residences 
were prepared by the Public Works Department l" sing their standard COlt 
estimates for each type of con:jtl'llction. 

The amount: shown fOl" sa la :oies / albwa.'ce~ /misc. is the cost of 
the first two years of the Scheme for SPARRSO. The total number of 
personnel to be involved h'-:3 been aFproved by the [-'Lanning Commission 
and the salaries and a~lowances C:,-.l.'~ ill accordance with standing BOG 
scales. 

The cost estirr:ates of ::he equipment to be provided for the village 
warning system are current shelf item prices. Training costs reflect 
current honoraria and TA/OA* expenditures made by the Cyclone Pre
paredness Program • 

• TA iDA = travel allowance/daily aUowance (per diem). 



SUMMAR Y OF COST ESTIMATES Line Item 
(In $ 1,001) 

.AID BDG 
Total 

I. Data Collection Component 3491 lila 321)1 

A. Sites I 
970 970 

Acquisition 900 900 
F re t-a ration . 70 70 

B. Euildings 660 660 
L~os & Office. 600 660 
Residences : 60 60 

C. Equif-tnent 3285 328:, 
F rocurement 211)') 211)0 
Shi!=ping 100 10') 
Installation 1085 108:: 

D. Training 86 86 
11\ C&M 43 43 
ttl 

An'llysts 43 43 
E. Consultants 12) PI) 

O&M. 80 80 
An3.1ysts 40 40 

F. BDG Salaries / allowances /Misc 
nec. airtravel 80 80 

II. Village V~'arning C-:>mponent 100 SO 150 --_.-
Equipment 100 
TR 50 50 

III. Subtotal (I+II) 3391 1760 5351 
IV. Contingencies 139 t55 314 
V. Inflation 250 190 440 

VI. Total (III + IV + V) 4000 2105 6105 
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Contingencies have been estimated at a'~'proximately 4'0 of FX 
COlts and 9'0 of local costs. The FX contingency is low as the estimated 
costs of the equipment and installation of the ground &tation include a 
provision for contractor contingencies. The princ ipal intent of the FX 
contingencies is to be able to provide additional training if needed during 
project implementation. Local currency contingencies are actually 18'0 
of I>lanned L. C. expenditures sin(:e the cost of land have already been 
incurred. 

Inflation has been determ ined as approximately 7% of the FX COlt 
and 11% of local currf;ncy. 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 sido the 
reserve for inflation is effectively 230/0 since the land is already owned 
by the BOG. The 23% is above the current rate of 15% mflation 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 separaU"n 
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 equir:ment to obtain output B would be 
less than that shown on Table III (perhaps as low as $400,000). However, 
outout 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 outputs A and B in combination with the ongoing 
program expenditures of the res pec live agencies and their other donor 
supported activity. The $1,992, 000 shown as 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 BOO 
Planning Commission has approved the Scheme for SPARRSO, the govern
ment has allocated the sites and has provided the first two quarters of 
funding (BOG FY is July / June). Site preparation is under waYr salaries 
are being paid and construction of the required buildings will commence 
before October 1, 1 );9. 
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TABLE W 
COSTING OF PROJECT O.T.1TPUTS/INPUTS 

(In $ 1,000) 

Inputs Output •• 

L E C D-H - .. - -
AID 

Equipment 2,300 657 100 Z78 

Training 30 9 47 

Consultant 56 16 --2!. 
Subtotal 2,386 682 100 4Z3 

BOG 

Site 215 55 700 

Building Administration 145 15 500 

Trallling 15 5 50 35 

Subtotal 375 7S 50 1,235 

Contingencies 

AID III 32 5 11 

BDG 36 18 12 114 

Subtotal 147 50 17 125 

Inflation 

AID 175 50 "( 18 

BOG 38 .-!.2.. 12 lZI 

Subtotal l13 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 relources will occur in FY 80. 
lt is expected that all equipment will be procured, shipped and inltaUed 
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 
counter{)art expenditures for training in FY 81. 

Local currency contingencies decline in FY 81 reflecting pre
ssure to spend in this category during FY 80 since new contingency 
funds will be made available when the final two years of the Scheme 
are approved. 

6. Project Implementati~ 

AID financed inputs will be managed by two BDG agencies, the. 
SPARRSO and the Cyclone ~reparedness Program. 

SPARRSO \I.,ill receive, operate and maintain all equipment 
related to the satellite ground station to be supplied under the project. 
In addition, SPA RRS0 will receive all operation and maintenance 
training resources. SPARRsn will be responsible for all site prepara
tion and construction of all antenI1a 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. sta rt up, check out and the training of operation and 
maintenance personnel will be under the direct responsibility of NASA 
through a Participating Agency Servic e Agreement (PASA) with AID. 
Within 90 days after execution of theFASA, NASA will submit to 
SPARRSO .1 detailed schedule of procurement, shipping, installation 
and operation and mainter.ance training. In addition, NASA will supply 
SPARRSO with all necessary technical details required by SPARRSO 
for the con;;tr·.lction of the antenna pads and related ground station 
support faci .. ities. 
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TABLE IV 
PROJECTION OF EXPENDITURES BY FISCAL YEAR 

(In $ 1,000) 

Fiscal Year 
Catesory .!..21l 1980 !2.§.!* 

AID 
Equipment 30Z0 365 
Training (0 +Lvi) 43 
T raining (A nalysts) 15 Z8 
Consultants (0+1\1::) ZO 60 
Consultants (Analysts) 10 30 
Contingenc ies 59 100 
Inflation ZOO 50 

Total AID: 0 3367 633 

BDG 

Sites 970 
Buildings llO Z75 Z75 
Salaries lallow. llviisc. 30 40 10 
Training 50 
Contingencies 20 80 55 
Inflation 80 110 

Total BDG: 1130 520 455 

TOTAL: 1130 3887 1088 

* All FY 81 expenditures are from pipeline. 
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Becaule SPARRSO's organizational structure includes reprelen
tativel of the varioul uler ministries on its supervisory national com
mittee and al investigating staff, SPARRSC will be the sole coordinating 
agency for the project's resources orovided for training and cODlultant. 
in data analysis. These resources will be shared by SPARR50, tile 
Meteorological Denartment and the Water Develo~ment Board and will 
be released to the BDG upon submission for AID approval of a training/ 
consultant dan within IZO days of the signing of the Project Agreement. 
I'; is expected that all consultants will be drawn "",om NASA. NOAA and 
the Corps of Engineers through PASA arrungements. PASA agreementl 
will be executed by AID/Wand will be based on terms of reference 
developed between USAID/Dacca and the BDG. 

The Cyclone Preparedness Program (C:el?i will be res!lonsible 
for the resources provided by the .I?roject for the Village Warning 
Networks. The CPF will prepare and submit :[-:>r AID approval a de
tailed procurement schedule within 120 days after the signing of the 
Proj ect Ag reeme nt. 

Froject monitoring and ev~luation will be done by USAID/Dacca 
staff and as needed by eXQerts provided by PASA arrangements with 
NASA, NOA.A and the Corps of Eng ineers; also as needed by AID 
requirements contracts or indefinite quantity contracts. 
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SCHEDULE OF PROJECT EVENTS 

Approval of Project by BDG/USAID. 
Signing of Project Agreement between BDG/USAlD. 

Signing of AID/NASA PASA. 

Visit by NASA for preparation of final equipment lilt, 
O&M training plan and installation schedule. 
Site preparation completed - Building construction 
commenced. 

Submis sion of NASA implementation plan. 

Submission of BDG training' consultant plans. 

0&M training initiated. 
Equipment procured. 
T raining of analys 1s initiated. 

Building construction at first floor stage completed. 
Equipment installed. 

Equipment check out period. 

T raining completed. 
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7. Evalu::ltion Plan 

Routine evaluations will be conc;iucted during the two years 

(If the project. Depending on the activities schedule, these evalua

tions will be based on the m"lnitoring reports and insfection of the 

physical facility. The evaluation will determine that project input. 

are being ~rovided aD planned, that conditions and covenants of the 

Project Agreement are being met, and that oroject outputs are 

being accomp1i.h~d as planned. The evaluations will be used to 

recommend alterations of flroject inputs, if required, to achieve 

the project purpose. A special in-depth evaluati':m will be conducted 

upon completion of the project which will evaluate achievement of 

the r-roject purposes. 



ANNEX A 

Other Donor Activities 

1. Assistance to the Eangladesh Meteorolog"icCll Depal'trr_ent 
WMn - UNDP Financed 

The World Meteorological Drgani~ation (WMO) is currently 
implementing a three year UNDF financed project entitled "Strengthening 
of the National Meteorological 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 Trainbg 
Institute within the Bangladesh Meteorological Department. 

In establishing the Climatology Division, the WM() 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 I} 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 spal.'e parts were also provided. 
In addition, a Meteorological Instrumentation specialist is being provided 
for 2-1- 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 
equi:,nlent, 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 per(lons have completed courses at the Institute. 
WMO provided a training consultant who has just com!Jleted a nine month 
tour in Bangladesh. A second training consultant will a rrive in October
November for a three-month as signment. 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 2.Z short-term fellowships for foreign study 
tours. The fellowships 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 inter~retation. 

This project will be followed by a fivt: year Phase II. Phase U 
is projected at $Z million and will concentrate on the traininrr of 
forecasters, the establis~lment of three agro-meteorological centera 
(Joydepur. Mymensingh and Bogra) and the provision of communica
tions equipment to Unk the principal field offices with district offices 
and Dacca. 

'l11c M(-':'~ecr()l()gica 1 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". 

Z. A ssistance 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 haa a 
planned budget level of $1, 65Z, ZOO. The project will provide equip
ment for gathering and transmitting h,drological data from up to 42 
field stations in Bangladesh. In addition, E~ new S or C band radar 
will be provided to the Bangladesh !'.I.ieteorological Department for 
rainfall estimation. 

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

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

The project has been carefully prepared to coordinate with on
going or ?lanned projects in water re8ource. management and flood 
forecasting especially in regard to the placement of SPARRSO'. DCP. 
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with the manned field stations. In addition, the project wilf 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 Phase I. SLnce 
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 predeces sor to the Scheme for SPARRSO (which the present 
AID assistance will support) and has contributed greatly to the estab
lisrunent 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 tJNDP will evaluate their support to the Bangladesh Landsat 
Program and consider follow-on assistance in support of the Scheme 
for SPARRSO. 

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 di~aster 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 Preparedne •• 
Program. The equipment provided is mainly for communicatien amon. 
the field stations and for village warnings, e. g. radio. and .iren/bull
horns. LICROSS also provides periodic advisors to review the )lrog"Am. 
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THE INTERIM CYCLONE WARNING SYSTEM 

In early 1978 the U. S. ~atel1ite, NOAA V, which the BOG was 
accesaing for their existing cyclone warning system, failed. Realizing 
the new AID assisted Disaster Alert Project under development would 
not be completed before the Octob(~r /Novembe~ 1978 cyclone season, 
the BOG requested the U. S. to assist ~ an interim effnrt. 

In lune 1978, USAID inforl.led the BDG that the U. S. would 
provide emergency assistance for the establishment of a minimum 
satellite receiving station so that coverage of the country could be 
available during October a.nd November 19n,. In Ju~,y, a fonr man 
team from AID's Office of F~reign Disaster Assistance (OFDA), 
NASA and NOAA came to Bangladesh and as nessed the immediate 
needs. By the end of July, using OFDA funds, NASA entered into 
a contract with P and P Industries of Marrl ... ncl to provide and in
stall the interim. system. The contract called for the syztem to be 
operational by October 1, 1978. 

During August and early September, P and P Industries air 
shipped all of the equipment and the EDG comrleted <:-11 cite ~repara
tion including the construction of a building foundation and antenna pad. 

In the third week in September, a six mnn team f.rom NASA, 
NOAA and P and P Industries arrived in Dar:ca to set up and "':leck 
out tht' system. Working seven days a wep.); and twelve hours a day, 
with their Bangladeshi counterparts, the U. S. team succcDsfully 
completed the installation and the first pictures were received on 
October I, on schedule. An additional week wad spent in checking 
out the system and tra.ining the operators. 

To avoid the past problem of dependence on one satellite, the 
interim system provides sufficient r\!dundar:-:y 60 that the low resolu
tion imagery of three separate satellites can be obtainec!. The system 
includes two separate antennas - a 20' parabGlic to receive broadcasts 
from the Japanese Geostationary Satellite (CBS) and i\ small omni
antenna for the polar orbiting U. S. Tiros H and the ftussian Meteor 
satellites. There are two receiverfl and three separai:e image facsi
mile machines (printers) so that the BDC C;1n g~t -lsefu! dC'ta even if 
two of the three satellites fail or if one compollent of the ground 
station falls. Spare parts and testing a"d re:p:.Jr ~quipm€;nt were alao 
provided and the Eanglacieshis were tr~~_"'.ed k their use. ,S~,nce the 
first week of October, the system ha:' bcnr. f\.·!~y c,pP..::,.tional 24 hours 
a day, and has provided information t\') tl-.e ~;tO.l"m ~Nart1ing Center of 
the Bangladesh Meteorological Departrr.:!n';; on t'le f'ize ~.nd mqvement 
of three separate cyclones. 
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SP.ACE RESEARCH AND REMOTE SENSING 
ORGANIZATION (SPARRSO) 

Serious interest in space science and its applications began in 
Bangladeflh during the mid and late 1960's with the formation of the 
Space and tipper Atmosphere Research Corrunittee(SARC's predeces,or) 
under the aegis of the then Pakistan 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 rec~iving station was purchased and began 
receiving real time, low resolution satellite imagery frem U. S. 
meteor()logical 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 apr:died 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:-:ipation in this program although SARC still actively 
continued its meteorological research activities. 

In 1973, a few Bangladeshi sc ientists had obta ined ERTS 
(Landsat) imagery of the country and undertook preliminary land use 
and mapping studies. This activity led the government of Bangl;.desh 
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 cooperative agreement with NASA's, world 
wide ER TS prog ram. 

The Bangladesh ERTS rrogran- 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 BOG was unwilling to c reate a permanent 
cell in its bureaucracy based on a possible temporary foreign baaed 
experimental program. Second, the BOG 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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u8ers of the ERTS data. The Bangladesh ERTS Program was tbel'e
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, meteorology, etc. 

During the !'last 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 UNDP for equipmmt, 
anc-I training, ard from the FAO the services of a long term s~nsing 
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 pre~are land use maps of the country. 

In 1977 the Eangladesh ERTS (Landsat) Program began discus· 
sions with NASA and USAID regarding their future program 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 Division, 
Cabinet Secretariat, called Space Research and Remote Sensing Organ
ization (SPARRSO). SFA RRS0 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 Bangl adesh for which SPARRSO is speCifically 
authorized exempting only communications satellite facilities operated 
by the lviinistry of Telecommunications. SPARRSO \I,as made the re
source center which supplies respective data and imagery, to real 
time user agenc iefl such as the Meteorological Depc.\rtment and the 
Water Board which use applied satellites technology. U 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 Secretariat,. 
In addition, he will take policy guidance from a National Councll of 
Space Research and Remote Sensing composed of representatives of 
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the va ri ')us Uf.'e l' ministrieG. ~~·::AnRS""'" will have three !)rincipal 
dcpartmentt:; Jl.pdications, Technology (ground facilitie::-) and 
Research. In addition the organization will include units responsible 
for international affairs, finance and accQunts, planning, administra
tion. ~ibrary and public relations. The permanent staff will be com
posed of the staff or the r anglacJesh £RTS (LandEat) f""rogram and 
SARC. In addition to its permanent staff SFARR~('J will continue to 
draw per:-onuel for invediba.ting staff from all interested ministries 
and agencies on a ter'1pr.rary basis as was don~ l~y the rangladesh 
ER T0 (Landsat) -;-. rOb rarr., 

The activities of the Applicati:Jn[: C'epartrnent "f S'ARRSC' 
will not overlap operati~nal activities of the fangladesh l\'l.eteorological 
Department and the £angladesh Water Cevelopment Foard. However, 
collaborative research pr0jects may be undertaken jointly by the 
concernel~ agencies. 
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ST!"Rrvl WARNING CENTER (SWC, 

C'rganlzation 

Thc Storm Warning Center is a field office of the langladesh 
r":etc')rohgical C'epartment under the 1\/, inistry of Defense, Government 
of I ;lOgladesh. The Center is headed c:y a Cei'uty Director under the 
Eurcrvision of the Circctol" cf ~jangladeGh l'.eteorological r:epartment. 
This Center is the sJle autharity ....,hich issues all weather forecasts! 
warnings in norn1al an.j aLr,orrnal times. 

This C~nter is re:opnnsi.)!r: for the issuance of severe weather 
warnings for tropic;}l cyc!nncs, local storrr" (nor'westers/tornadl')es) 
and heavy rainf211, Le sides the rOlltinc issuance of Lay f ulletins for 
the Cay of fengal ;:~l1d iLd [orecas o ::; for the I ay of Pengal north of 
latitude lS-V>N for the ben'~fit of merchant as well as naval shipping 
and the daily weather forecast::; f('r the general public. 

Thc central control office in Cacca i" manned by about forty 
trained technical personnel and 'Jperatcs 2{!-hour£ a day. 

The Center if' r1ircctly linked by SSE landline teleprinter, tele
graph and telephone to field offices, other E'.DG agencies and the mass 
media. 

Function 

Synoptic Weather Chart::;: n;;:::ervationr- of weather conditions at 
the earth's surfac(' Cl nd at higher atrr-.c[ pheric level:: form the basis 
for synoptic weather charts. Weather conJitir:>r,::; are observed by meteo
rological satellites, radar and through a network of 40 l.and stations in 
r·angladesh. "'b:::crvations from the neighcoring countries and adjoining 
high scar; oetwecn latitude laOS and 3;~oN an.:' Longitude 600 E and 1300 E 
are alr:o received through interc:r-tiClI1 of the regional broadcaGts from 
New Delhi through 1 etlounia Con-,munications ~iatellite Ground Station. 

Surface weather chart: arc rcoarer. and analyzed at this Center 
for DO, 03, 06, 09, 12, 13 an': 21 h,}llr::; CI.;T ob.ervations and also for 
15 hour~ GlI i T oiJscrv2.tions whenever required. UDper winds charts are 
prepared and analyzed for 00, 06, I? anc' 18 hours G1-··T ob';ervations. 
Constant pre:Jsure chart::: are prepareG and analyzed for 00 and 12 hours 
GMT observationL Beside:::; 03 and 12. hours GIv.iT change charts, 00 GMT 
Showalter Index Chart., JCI GMT Thermo-dynamic charts, 00 Grv:T Sea
Level prognostic charir are .-:re'''ared, analyzed and comparee::.: with 
global weather chart£ received through FAX on a routine ba:::is. 
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Ey 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 nf the weather distur!lances and the change 
they l'ndergo while they travel. 

Warning Systew 

(a) General Proceuu.re of W..a~~: A tropical cyclone is first 
detected by the weather charta and s1.i.eliite imlg~;riee wl~:.:c in the 
formative stage of its develor:::ment. When the 3torm comes within the 
range of weather surveillance radar at Cox~s Bazc,ar, hour to hour 
position of the storm is av~.ilat.lc. Alert messages are issued generally 
36 or more hours ahead and warning messares are issuf'i 24 hours 
ahead. Danger/great danger message[' are issued 8-12 hours ahead. All 
these messages are telegraphically is sued to 239 warn" es of various 
interests including the CPF and Radio Bangladesh. On L't;ceipt of these 
me~sages the seaport 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 le:\ving 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 l• 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 r.1aximum sustained wind 
speed of the storm; (d) The probable height of storm surge; (e) The time 
and the locality of its erns sing the coast; and (f) Advice for evacuation, 
if necessary. 

(b) Fac ilities Provided by Bangladesh Meteorological Department: 
Bangladesh Meteorological Department provj.aes the following services 
in connection with storm warning services:-

(i) Weather Bulletins fnr the E enefit I)f Ships in the High Seas: 

These bulletins are telcgr~ phically issued once a day during 
ncarmal weather and 7 -(J times a clay du ring disturbed weather 
according to its severity for l.)rcadcast: by the coast radio 
station at Chittagong. 

These forecasts are telegn.phically issued twice a day to 
Navy Headquarters: Dacca, 

http:provi.es
http:warnt.es
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(iii) Storm Warning Signal Advisories for the Seaport Authorities 
at Chittagong, Chalna and S. D. O. Cox's Bazaar for the Bene
fit of Shipping: 

These arc issued telegraphically Z-6 times a day according to 
the severity of the storm. 

(iv) Weather Bulletins 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. 

(v) Tropical Cyclone Warnings for the Benefit of Aviation: 

These warnings are issued during various phases of a cyclone 
to spec ified aviation authorities and meteorological aviation 
forecast centers in Bangladesh. 

(vi) fu:-ric.ane Inforn,atories and Danger Warnings: 

These messages to senior government officials ".nd the CPP, 
are telegraphically :'ssued 3 to 6 times a day'according to the 
severity of the r;torm. They start'at the ea,rliest stage of the 
development of a t:vclonic storm and continue through its 
after phase. 

(vii) Hurricane Great Danger Warnings: 

These warnings are i!'!sued 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 evacuation, if necessary. 

(viii) 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 Bangla~e.h. 
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Heavy Rainfall Warning for the Benefit "f Engineering ..... 
~ l-Iydrology: 

These warnings are issued telegraphicali.y once a day to 
railway authorities and thL; Flood Fnrecasting and Warning 
Center. The warnings are issued when the r.::Linfall is pre
dicted to be greater than Z inches. 

(x) Warning for S,torrn of Land Origin (Nor'westers/Tornadoes 
etc. ) 

These warnings against storms of land origin (nor1westera, 
tornadoes, etc.) are issued to various authorities and agen
cies concerned including Radio Bangladesh for broadcast in 
Z4 hours. 



WATEll. DEVELOPMENT BOARD (WD[;) 
FLOOD FORECASTING /\ND WAllNINC flIVISION 

This Divisiol" t)rescntly under th" DircctO:cd,' nf Surfacr. Water 
Hydrology II, BWDB was ~·stahliGhr.d in .\ pril, 1972 <ts the center for the 
iS8ueancI' or flood fOPccas~s and alert£ within Ban'~ladpsh, 

The Flood F or~ca ~t ing and Wa r r. in r, 0 i ,,: ~ ion ;:; )l";-\(!~d by a De ':lUty 
Director whc, is r()s")onsihll.~ tn th!~ lJirt:'c~or, E'Il!rf;1.'~! W·.~('l' Hydrology II, 
Wa.er Dev'-·looment :3oa rd undf'r the ~rii1inrr of iJ,)WP', Flood Control and 
Water R.l'sources, GOVP'1 nm,;nt of the P 0 001.,' s ~{c,)llblic of Bangladesh. The 
DCl1uty Director is su )[)IJrtea by (-,6 !('chnica~ <tnr: n.'fi-tp;::pnical staff as well 
as 44 logistics SUDr>or~ siaH. 

This DIvision is responsible fo;,' fOT'('casti'l~ fIoocb a!ll~ issuing warnings 
during the flood season. Durin~ the dry season, t:H' Division issues low 
flow forecas's, l'onductstraining to improve fIno(' :()1·r·("!.stin~ technique'S 
and com Dill'S an annll-'ll fIooa re'1ort. 

The J100d For(,c<lstin~ and Warnil1l~ rlivi'>~~ .. C"~'I' ('; ;li~lood Information 
Centpr around the clock from MaY!0 Oc~ob("r ('.'C-;I ;"'<1:, "he Information 
Cent!'r mOllitors water h·vl·l fron) 34 stations anr~ ," infrt:~ ;~','Iln 33 stations 
within the country. These' data arc collected tl::-O~·':I-. 10 ':in'less s"ations 
under the jurisdiction nl .h~ WDB l.nd hi' 10 wij'(~l"c, !"l't.1 oC)/,:;rated by the 
police and Tel(:~)hone and Td';Q;rao)'s. 

In addition, the Flood Informati ~n Ccntc r it: c:nnnc.;ted to the Bangladesh 
Meteorological Dc~)artmcn' 'h:'(l'll~h Z'! .dcp:·iI1L(~r lin,: form collccHon of data 
from 20 Indian st'l.ions, 

On the basis of analysi'; 01 ~hf'sC' .:lata, a d:1il: 1 ~,)")d h.formation 
Bulletin is issued. A ~)\'('ss rr~lc~se i:.: ~llso is!;tH d ~,)r.:aini!1g forecast 
in formation whenev,.·r r('\c'vil nt. 
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CYCLt"'INE PREPAREDNESS PR.2,9RAM (CPP) 

Organization 

In Bangladcsh, disaster prevention and preparedness is the res
ponsibility "f thc Mit;listry of Relief and Rehabilitation (lviRR). The MRR 
has control over. nnd coordinates all government and private activities. 
While other IVtinistries such as Defense, Home Affairs, Health, Local 
Government, Rural Developrnent and Cooperatives, Finance, etc. have 
critical roles in disaster. prevention and preparedness, it is the MRR 
that scts guidelines and plans and implemeds the overall national pro-
grams. 

/ (BRC) 
The CPF was initially, however, a Bangladesh Red Cross !Project, 

organized with the as sistance of the League of Red C ross Societies and 
the Swedish Red Cross. Originally known as the Fre-Disaster Pilot 
Scheme, it was started in 1966 with the primary pur;.>ose of providing a 
mechanisn, that would transmit \;~rnings during impending disasters 
and at the sam£' ~ime provide first aid and rescue in time of emergendes. 
This primary purpose has not changed, but the structure has grown more 
organized and sophisticated. 

Upon ,i.'eorganization in 1971. the Cnp became a joint venture 
between the BDG and ERC. Policy and implementing direction is provided 
by the MRR and BRC with warning alerts and emergency relief given 
locally by the CPP volunteers. 

The Policy Committee of theCPP is headed by the Minister of Relief 
and Rehabilitation and program implementation is under the direction of 
the Sec reta ry 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 COml)OS itions. 

Policy Committee 

Chairman: Minister of Relief and Rehabilitation. 

Vice Chairman: ~i.inister of Local Government, Rural Development and 
Cooperatives and Chairrr.an, BRC. 

Members: '.l) BRC representatives. 
(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 
(Z) BRC Representatives 
League nf Red Cross 
Rep. Planning Commission 
Rep. Ministry of Finance 
Rep. MRR 
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Rep. Ministry of Local Governnlent, Rural Development 
and Cooperatives 

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

The CPP receives its financial support (approximately $350. 000 
per year) from the MRR through the above two committees. Nonetheless, 
the BRC is the government's grassroots impleme.,ting 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 CFP, because of its attachment to the BRC, i. not part 
of the government bureaucracy in that volunteers are used as the final 
links to the villager. Thi.., unique organizational model explicitly utilizes 
the inhabitantsin rural village areas who are most likely to be severely 
affected by cyclone related disasters. In fact, many of these volunteers 
have already experienced great ·)ersonal 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 aoproxin;.).tely Z, 000 inhabitants. F'hysicaUya ward 
forms a constituency within approximately 1 to Z square miles. In the coas
tal districts affected by cyclones, wards seldom consist of traditional 
village formathns but rather of 4 or 5 dwellings together, hous ing around 
50 related individuals. A Urlion is typ ically composed of 3 to 6 wards and 
has ZO, 000 persons. It is part of a thana which may have ZOO, 000 persons. 
There are Z4 coastal thanas containing '2.01 Unions and 1843 Wards in an 
approximate area of .', 000 square miles which is served by the CPP 
through its 18,668 Warc1 volunteers. Group identification for cooperative 
efforts in cyclone warning and relief self-help occur within the frame-
work of the Ward. The refore, the team volunteers (Z 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 C PP staff. Without self
hehJ of this kind within the relatively well defined community groupl', 
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 CfP has three activit}, stages. They are" 

(1) I)reparatory 
(2) alert 
(3) rescue I relief 

Various activities for each of the three stages have been designed 
in detail and assigned to cpe personnel from the Director to the Ward 
volunteer. Stage 2 alert actions have the most sigr.ificance for this project. 

When a storm wa rning notice is made by the Meteorolo~iic~l Dp.part
mentis Storm Warning Center, it is received in the CPP Dacca head
quarter s by telephone and cable. The CPP irruneciiately communicates the 
warning to any 0 raIl 24 thana field level CPl:' officers through!] ingle side 
band trans receivers (SSB). Four additional units are located in regional 
food and equipment centers. In addition the police at the district and 
thana headquaJ.'tcrs are also alerted. 

Seventy-two of the 201 CF ,- Unions are connected by telephone to 
their respective thana seats. In the remainder r)f 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~l~ volunteer network. 

Storm severity is "ateJ bi th,' l'/l,::tc- ·t)l~.,icd Ct'j·,"'..rtment on ;). :Jaale 
from 1 to 11. with 8 through 11 signifying winds greater than 75 mph. 
From signal Z 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 volunteers organize equiprDcnt and liaison with union 
control office. 

Signal IV 

All thana level developl1"1ent officers ,.110 volunteers reminded 
of increased d;-.·:ger. 

Liaison between CP~ vol'mtee.'·s and thana HQ for possible 
evacuation orde rs. 

People warned of signal numbe t" throueh megaphone and signal 
flags. 

Signal VIII (great danger) 

cpp volunteers make sure e' .. <lCllation orders are known to 
everyone in areas to be evacuated thruugh use of siren, mega
phone, signal flags, beating drums, etc. 

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

The alert stage eignais given by the H:eteoroiogica'. Department 
automatically result in a variety of activities t·eing undertaken by the CPP 
personnel. In addition, warning dissemination, sheltering, rescue, first
aid and food and water preparation actio;"}s depend '..lpon the s ignallevel. 

A critical service provided by the CPP is the acquisition and com
munication of data concerning local conditions to be radioed among thana8 
and to the Dacca headquarters. :in effect, the CPP offers a two way sy.tem 
relaying village conditions to Dacc~ headquarters, but, most importantly, 
it enables more sophisticated exact data to be available to the villager. 
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Life of Project: 
F ~om FY 80 to FY80 

Project Title & Number : Disas~_~r Alerf C~i-~,~0046) 

Total U. S. Funding 4, ooo,em 
Date Prepared: 6/7 /79 

Narrative Summa;Y-- -- ,Object;i";elyVerifiable Indicators I Meansof VerifiC3~ion Im~ortan~ Assumotion 

Program or Section Gcal: 
The broader objcr.tive +,0 

which this project con
tributes: 

Re iuced loss of lives 
an I movabh.: propc""ty 
rEo'Julting from flood 
'\n 1 cyclone disas~"rs. 

?r'lject Purvosf::~: 

1. An improveci I"'ltiona I 
disaster alert systt m 
to protect hl-ma"l lives 
and movable t ro~clty. 

-. Application of remo!c 
sensing data to ->:ooalems 
of national developmen~, 
national resources inven
t.ory and assesr ,lenlal 
conditions. 

'\ Mea sur es 'of Goa 1 A chi cvem '-n-t-:"1I\--------------+-A-S-S-u-m-o-t-i o-n-s-f-o-r-a-c-h-ie-v-in-g---f 

goal ~argets: 

Number of IJcoole killed and 
injured as a r".!sult of flood Clnd 
cyclone disas'ers will decline 
by -'0% from ~rcsent annual 
average by 1985. 

Conditions ~hat will indica~,e 
')ur :oose h<ls been ?_chi·~v"d: 
End of '')rojPct s·atus. 

On comoletion of the Project 
EDG will be issuing accurC!te 
cyclone 3nd flood warning to 
the rural and coastal pooula
'ion wi~hin r hours of the 
iden~incaqon of the weather 
condition. 

BDG rer:lOrts on cyclone 
Clnd flood evacuaf:ions 3nd 
loss of life: and 'JrolJerty 
resulting from fi.ood and 
cyclone disasters. 

I Post I)roject eva luation 
i carri,~d out by Bangla-
I 
: desh Govc!'nmcnt; agencies 

'ind USAID of the timeli
ness of the warnings. 

Villagers will respond to 
disaster warnings and seek 
shelter. 3helt:ers will con
~inue to be available. 

A s5um''J~ions for a~hieving 
lJuroosc: 

Necessary coordination be
~een the Ministries involved 
in this project. Cooperation 
of neighboring countries in 
supDlying flood and mef;eoro
logical jat.a. 
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Narrative Summary Obj",c~ively Verifiable Indic;vors Means of Verification Im~orf:anf; A.ssumptions 

------------------------'----~--------------------------------~r_------------------------~-------------------------------jutouts: 

I. Meteorological and 
Flood data col:ection 
system installed and 
issuing warnings. 

T~chnical and ~ 'an !.gc
rial Personnel trained. 

Analysis of natural 
resources and er. viron
mental conditions 

Magnitude of Ontl)uf:s: 

I. One advanced saf:ellite ground 
stat:ion inst:alled and opcrating 
by 1981. 

? 33 person months of short 
term ~ra ining provided to 
o'lerators and analysts by 
1981. 

3. 15 -'Jerson months of consul
~~nt services .,rovid.~d by 
1981. 

4. User agencics regularly 
u>ilh:ing remore sensing data 
on 9roblcms in which remote 
sensing data is relevant. 

s. Villa ge volunteer teams ore
'lared ~o issue warnings. 

Consult::ant: progress re
'lOrt and follow "~rtici
'lant training and survey 
the orogress of trained 
trainees. 

Assumptions for achieving 

\

outOUf:s: • 

1. BOG's selection of quali
fied ocrsonnel, identifi-
cation of ap?ropriate 
t:ra ining institutions. 

2. Establishment of good 
working relation between 
officia Is of different 
agencie3. 

------------------------------.---.- ------------------~r_----------------------_r----------.------------------

'. :€qulpmcnt and spare 
;,arts for satelli» based 
iata coJ),ection system. 

Consultant services, 
Technical assistance and 
proje('t evaluation. 

'. On the jobl partic ipar: t 
';raining. 

)m"lemen>.a>ion Target 
(Ty')e and Quantity) 

For details - see Inputs section 
I of Project Paoer. 

AssumoHons for providing 
inouts: 

BOG and USAID or,.,jecf: Availability of funds by 
records. BOG and USAID. 



COUNTRY CHECKLIST 

A. GENERAL CP1TERIA FO R CCUNTRY 

1. FAP. Sec. 116. Can it be demcn
strated that contemplated assist
ance will direc'tly benefit the needy ? 
If not, has the Department of State 
dE:~er'!Tlined that this government has 
engaged in consistent pattern of 
gross violations of internationally 
recognized human rights ? 

2 . 

3 . 

FAA Sec.481. Has it been deter-
mino;:(.~ that the government of 
recipi~nt country has failed to 
take adequate steps to prevent 
narcotics drugs and other control-
led substances (as defined by the 
comprehensive Abuse Prevention and 
Control Act of 197'J) produced or 
processed ,in whole or in part, in 
such country ,or transpcrted through 
such country, from b::::ing sold ,illegally 
w""hm the jurisdiction of such 
':OU!1try to U .S .Government p8rsonnel 
or ~hl~~r dependents ,or frcr:1 2ntering 
the l! .S . unlawfully';: 

FAA. Sec. 620 (b). If ass!.stance is 
to Guve:-nment has the Secretary of 
Jtat8 determinec that it is not cont
ro Ute by tne Irt0rnational Communist 
:novc::nent ? 
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Yes, it can be demonstrated. 

No, Department of State haR 
not so determined. 

Yes. 

4. FAA. Sec 620 (c). If assistance is to No. 
govemment,is the government liable 
as dtbtor or unconditional guarantor 
on any jebt to a TJ.S. citizen for 
goods or services furnished or order-



ea when.: (a) such citizen has exhaust-
8.:1 availab12 legal remedies and (b) 
debt is no~ denied or contested by 
such gO'"emmcnt ? 

5. FAA .SecG2 0 (.:::) • If assistance is 
to c gO'."8rn:nent, ha s it (including 
government agencies or subdivisions) 
taken any action whi..:h has the dfGct 
of nationaliL'.ing ,~xpropriating, or 
.)therwis8 seizing ownership or control 
of property of U. S. citizens or entities 
~er,dicially owned by them without 
taking stens to discharge its oblig
ations tow3rc such citlzt::ns or entities? 

6. FAA.Sec .52 1J(a),620(f),j App.Sec.108, 
114 3nd f;OE. Is recipient country a 
Communist Country? Will assist-
bE: pro'lld:;d to ':he Socialist Republic 
fJf V~8tnam .. Carnbodia, Laos, Cuba. 
Uganda, 1'.~0z(lmbique or Angola ? 

7. FAA.Sec ,G'2J(i). Is recipient country 
in tinyvlay lnvc:ved in (a) subversion 
d, ·Jr r:i:it.Jry aggression against, 
the Unit~d State oJ or ~my country 
recciv:nq U .S. assistance ,or(b)the 
pldnning d such subvarsion or 
aggtessicn ~ 
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In 1972 the BDG nationalized 
five firms which were fully 
or partially owned by U. S. 
entities. The BDG has 
announced a compensation 
policy and is taking steps 
to discharge its nbligatlons 
toward U. S • ci ti zan sand 
entities. 

a) No. 
b) No 

No 
No 

8. FAA.Sec b20(i). Has the country N ... 
permittee' I Qr failed to tak3 adequate 
rr.easures to prevent, the damage or 
destrur;tion, by mob action, of U . S . 
property? 



9. FA;\ .Sec. 620(1). If the country has 
failed tc institute the investment 
<;uarame~ program for the spe:::ific 
risks of expropriation, inconvert
ibUity or ccnfiscaticn, has the AID 
Administrator within the past year 
cO'1sidereo 0(;ilyinq assistance to 
such gOVE=rnrr.8nt for this reason ? 

1D. FAA.Sec.620(o) , Fishermen's 
I?rot8ctiVt Act, Sec.S. If country 
has 58ized, or imposed any penalty 
or sanction against, any U • S. 
fishing activities in international 
waters. 

a. has any deduction required by 
Fish'-!rmen's Protective Act been 
made '? 

b. has complete denial of assisl
anca ~en considl::!red by AID 
Acimi:l!stratcr ? 

11, FAA.Sec.620jApp.Sec.603. 
(a) is the government of the 
reCipient country in default 
for more tna,1 5 tX !"':':onths on interest 
or principel ot any AID ban to the 
country ';' (b) Is country in cefault 
tJxceeding onc year on interest or 
orincipal or. U . S. loan under program 
for which , .... pp. Act ap~ropriat8s funds? 
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OPIC bilateral agreement 
was signed Ja nuary 15,1975. 

Not applicable. 

a) No 
b) No 

12. FAA. Sc::; C2': (s) ( If contemplated assist- Not applicable 
ance ij, dE:'I~lc.pment loan or from 
Econo&~8WJbd ( has the Administrator 
taken into accoun- the percentage of 
of the country's budget which 15 for 
military expenditures, the amount of 



foreign exchC'lng(.,; spE:nt on military 
equipment and the amount spent 
for the purchasi:: of sophisticated 
"v',Gapons systems ? (An affirmative 
answer may rEfer to the record of the 
annual "Taking Into Consideration" 
memo: "Y.eS, :3.5 reported in annual 
report on implGil~2ntation of Sec. 620 (s) " 
This report is przpar€:d at tim,~ of 
approval by the Administrator of the 
Operational Yedr Budget and can be 
the basis for an affirmative answer 
during th.-.:. fiscdl y::o:ar ur:!.;:: s s 
significant changes in circumstances 
occur .) 

13. FAA Sec. 620 (t). Has the country No 
Jcver0d diplom::ltic relaUon-s:with 
the United Sta.t\..~s ? If :3'), hav\0 
they bt:!en r2sumed and have new 
bilateral assistance agreements 
bt.!en I"' 2gotiat80 ·j,"\d entered into 
::.ince such f8S:.IIT.ption ? 
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14. FAA.S<::c, 52')(u) '""That is the paym02nt 
;tatus of th~ country's U. N. obligat
ions ? Ii ~::(: c-::untry is in arrears, 
w.;r:: such arrecrag.::s tak2n into 
account 'oj tn·_ AID /.'.~mi:-.istrator in 
::ldGrm:::ing th·~. ::urr .::nt AID Operational 
Y'.3l!r Budg .. , t ? 

Not in arrears. 

IS. FA.A.S03C.;2Clrl:;,p~,Act SGc.607. Has ·No 
thf.: co I..In:r:,; gr"" :;t.--·rj sanctuary from 
pros.::cutiol'! to ·).r.y individual r:-r group 
which has com:7litted an act of internation
al terrorism 7 



16. F,'\rt.3cc.6f36. DOGS the country 
objc:::t I on tht.) basis of race I 

rcli~ion I ncltional origin or sex I 
to th~ preSdnce of any offices or 
Cl:lP!oi";(;S of th2 U.S. th€re to 
carry out 8ccnomic d(;!vclopment 
program und0r Fr"v,\ ') 

, .' FAi\.S.:..c,669,B70. Has tho country 
after August 3, 1577 ddiv'2r,~~d or 
rcceiv",ti nuclt::ar mproccssing or 
vnrici1m'ont equipment materials or 
technoloCl'Y I without spt.:cificd 
drrangf:msnts on safGguards ? 
Has it d2tonatcd a nuclear device 
aft.:.:.r ';ugust 3,1977 although not 
:1 "nucl.,:ar-weapon State II under the 
nonproliferation trEjaty ? 

No. 

No, 
No 
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1. Deve:!opmcnt .-.5S _.o·~di'\c<:: Country Criteria 

a. FAr', S~C. lO'Z1bj (4). EilVG criteria been 
establishea I and tak;:n ir.to account to 
assess com:·_-.~t,·.·~n::li1/"'. progr:::ss of country 

1. Yes 
2. Yes 
3. Yes 

in eff.::,c::ti','-~l~· i-lye i.'lin-:;; th~:- poer in devd- 4. Yes 
opmi:.·nt, on sud: ir,d~:x2s as:{l) sm3ll-farm 5. Yes 
labor int2nsi"\::; '3gricultur2, ('2)rsduced infant 6. Yas 
mortality, ~~'i) .tJopuiation qrowth, (4)equality 
of income d i stribut-ivn and (5) l:Llemployment, 
and (6) incn::ased litC:L~·::i'. 
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b. FA.·~ St;;:c. 104 (c l( 1). If apprcpriate, is Not applicable 
this dev.::loF-m.~nt (including Sa h.::!).~ctivity 
designed to builc: :notivation for smaller 
famill€:s through :nodification of economic 
and social coulit:.on!:i supportiv,,:; of the 
dl;;:S~r2 for l.lrc;c: fi:lmiiies in programs such as 
et....;cation in anc: cut of school, nutrition, 
dis.;;as8 r:ontf':·l .. ~:~. tern,11 and chilo health 
s8rvic·2s ,u~r.\-;t.:~~ur;-.~ production/rural 
dQv81opr:1Gnt, .:.nd aSf.'.stl:lnCG to urban poor? 

2. Ecol1cm:c: SUI.;!=o· t ..... 1',,:; Ccun~ry Sritaia .' 

a _ F.· ... · •• S~·c .;O~ J. :-:.::,.:: the; country 
Gngagc .... 1 in .) cor. '? ist.?nt pattern of gros s 
violatlODs o( ir,'...::·L~ticnally r2ccgnized 
human cignt. " 

b. FAA Se':" ~ SO:) If ::::(lmmo..:::iti~s are 
to DO granti.::c sa ~hat saL proc2::C:s 
will accru·, t,·· . 'ii:' recipient ccuntry / 
have SpI28ir:l.! ,;CCClunt (counterpart ) 
arrang8m.::nts bt;;:.~1"! mad.;: 7 

No 

Not applicable 

http:Suupo.ru
http:litera.2y
http:progr:.ss


c. .\pp. S\;.::" ll3. V.;ill secunty ::lSsist
ancd C-x: provir.r';o ior th\., purpOS<J of 
aidi.ng dir'2ctlr tho..) ,.;iforts of the 
governrr:-.:nt ot such ~ouni:ry to r.::;press 
tha :.-;gitimaU rigi:ts o£ the population 
of such country to thiJ :.Jni'"c;~sdl Dsclar
ation of aurr.~n R1.;:-hts ':' 

C. GENER..~L CRITEPJA ::'C'R ?RClr:c:r. 

l. App.Unnumb8r·.o-d i?\;, S;;;;c.fiS3(~);0,::::C G3-lA. 

(a) Describ\.. iiO'-'l. ~omr:1t itt;;.c,st.0n Appropnallons Gf uena i..; and nOUSi::; 

ha ve been or '1'1111 b.:; notifL~d concern
ing the project; 
(b) is assistance within (Cperation-
al Year BudgL:t) country or ~ntGrnat1onal 
organi7.atlon alloce..tion r-:::ported to 
~o:1gr'-Jss (or not r:lGre than ~;l million 
ov.:::r that figure) ? 

2. FM S,,- c . ; 11 (=) {l). Prior to obl',gation 
in excess of S 100,£D8 will than; b,=,: 

3 . 

(a) engine--ri:19 I financidl and other 
plans n8C-::S S·J,ry t 0 c~rry Gut the 
cJs91st~ncr. 3nd :t>\ ) na:()cably firm 
8stim·3te of "he cost tc the U.S. of the 
assistance ? 

Tf :t:.rtha i~gislatlv8 

action is rel)""~rE:d ;,.'ithin recipient 
cajntry, what is b2Sis fN r:::asonable 
3xpectation tha~ such actior: will be 
completed in ti;-i'l':" ~o Pd~it or:;·.:.rly 
accorT'.pli.:hr-, .. ::llt d jJurjJos..; cf the 
assistance ? 

ANNEX - H 
Page 7 d 18 

Not applicable 

a) Grant project was included 
in Congressional Present-
ation for IT 1980. 

b) Yes 

Yes 
Yes 

No further legislative action 
required. 



4. FhA Sec, 611 (b); ,\np, S8C . 1:) l. 
If for watl2r or wat.:::r-r:.;:late:c 
land resource ~onstruction, has 
project mGt th<· standard~ ,:md 
criteria. ·]S ?..:.f tk: ?rincip:":.s and 
Standards for P Lnn:ng Wat~r and 
Related Land (k'sourc8s dot,,;.j 
October 2S, 1~73 '; 

s. F1V\ 5e:::, E 11 k.) , If proj.:::ct is 
capi tal assist.;!n~:: (~.iJ, cc·ns
truction), and ell U .S .assis
tance for it VJ:ll 0XC'-':"':C ~·l 

million, ha 3 ~·.~is s ion .s~r(,)ctor 
c~rtifi.ad and R~gional As~ist·3r.t .. 
. \dministrator tClkcn into con~id~ration 
the country's capabUity <.JfJctivdy to 
maintain ::lna utilize the projl;:ct ? 

6. FAA Sec. 209, Is projer::t sU3c.aptible 
of 8XI~cution as part of r(;gional or 
multilateral project -: If so why is: 
project ,lot so ·2xecuWd r Information 
and conclusion v:hGther ~issistance "nill 
2ncourag2 r-.;gional d;:-.vdopment pr,:Jgrams . 

7. f,\.\ :::t:'C • 601 (U. !nf0r::.~t;':-n an~ con ~lus
ions wh·2ther t:!'oj,,:c~ \Nil~>-;:)urage efforts 
of th<.: country>;: C~LI1,=r:-' Sc- thE: flow 
of lnt'.:rn3cicr...)1 .~a'i·::. (n)fonE)r priv'3.te 
initiati'-'(: :'lnr.! '':'OlTop2tW.on· (chmcourage 
dev:.dopmc'nt am: '.158 of coo;:'8rativ,::s, 
credit un:cns, 3;'1C= s.:nings ;)nd loan 
associations: {ci) ':~sc.;uragE: mcnopclis
tic practicQs, I:",):n:prov..::: tt?chnical 
efficienc~ o~· industry, ..:.gri:ulture and 
commerce; (lnG (i) str2ngth-3n fr8i2 Ii). bor 
unions. 
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Not applicable 

Yes, certificate included 
herein. 

No 

The project 1s not directly 
applicable to foreign trad~, 
private enterprise, cooper
atives, etc. 



8. Fi\A Sec. 60 1 (::1 • Ir.~ormation and 
conclusion c:. how proj..;ct will 
encouragt- TJ .3 .p::'/ate trade: and 
invr:stm0nt -3bro(Jc lnc. ':::nc.:OUrrlg~ 
privato TJ .S .~articipation in foreign 
assistanc02 progr,::.jT.s (including 115':; 

of priv<lte tracle C;";'lnn(Js .:it'd th,,: 
servic8s of U.S. pri'J'ak ent:=::rpri5e). 

9. FAAS.:;c.512(b);S,3c.63S(h~. 

Describe 5t::-:pS tak;:)n ~c assur:. that, 
to the max:murr. extent possiblE:, th-= 
country is contrituting loc.).! CUIT\;n
ciGS to n1l!d the> ':;C3t of contractual 
und other 52.'-.;ic85, ':J.nc ior.:::19n 
cUITenci·..:!s ownE:d by ~h\..' U. S • .3r8 
utilized to meet th(; cost of ccntr3ct
ua1 and Gtht::r S8f'liccs. 

10. FiV\ Sec. 612 (d). 0025 the U.S. own 
excess foreign curn.mcy lind, if so, 
what arnng';m,::nts i:.:1V(. been mad..:: 
for its rc'k<}s'j ~, 

11. FAi\ Sec 601 kj . W:E ~ht:: p!"oj·.ct utiliz0 
comp2titivc s2~.;r;tiGn prcc~~ur;2s for th.; 
.!warding of cGntracts, 6XCE;Pt. .... rh;;:r,:;: 
appllcabl,:! pre. - un~r:"!·.::nt ruL:3 i3110lN 

otherwis~ 'i 

12. FY 79 .e\.pa .. \ct S~C 0608. If a~sistance 
is for prcduction of "!ny comffiodity 
for ~xport. is the commodity Likdy 
to ~8 in surplus on world m.).rk~ts .:it 
thu time thE; rGsulting productive 
capacity b<.:corl'1~s operative and is 
such assistanc", li;-:::cly to cause subs
tantial inj uty tc U • S. produc<::rs of 
th~ samG, sir.1.il~r .::;r cr:·mp.:,;~ing 

commoc.ity ? 
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Not applicable. 

The. host country contribution 
is 95% of th-; 10ces1 currency 
and 35% of the tital project 
cos t. 

No 

Project will be executed by a 
PA.8A with NASA. NASA's 
procu!"6ment prccedur2s there
f;re apply. 

Not 3pplicable. 



FUNDING CP1TERI,-', r'CR FW:'IECT 
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1. De velopmcnt A5sis'::lnc~ Prcldct Criteria 
a. F;\r\ Si:'C .IJ2 (C' ;S .... .:; .111; )13 i 

S0C .2 8la. Ext\:.nt te ·Nhich ~lc-::i vity 
will (a) effectively im.;clv\:: the 
poor in dgvclcpr."h::r:t by Gxt...;l"!d! ng 
access to occnorny at local I 3vel, 
increusing boor-intensive· product
ion and the u 32 of)pprQpri~t..) 

technology, ';;Jruaclng ~nVi::strnent 
out from c~ti:...:s to small t(..wns unc. 
rural ,:lr,=:dS, ·3nd insuril"!g widE: 
participation of th0 pOI"·r in the.: 
bvnefits oi d..;v3lcpm~nt en a sus
t'1ined basis, using tb' approp-
riat3 U.S. institutions;, (b} help 
dl.:velc~ c,:)op"~r3.ti'Jes I ~srGcially 

by technicCl! ;.1ssist.:J.nc·j I tc "lssist 
rural and urh::n peor te h.::l;- t~E!:i

solvl::s tow=rc b·.::tt2r life I and 
oth8rwise ~~ncourag.J c'.,mocrat1c 
priv'ltc .:u:d luc..)l ';cl .... mmcnt:il 
instit.uticr.s; ;-:) sut:-P, rt th:..: s81f
hclp dfcrts of J.xc.lv;)in:; co\.!nt
r12s; (c1) prc1T.oto th,:.,; partic1pltion l 

of woman ir. the. nd.tivn."11 ..;c:'InGmies 
cf developing countries ;:lnd th8 
improvc:rn(mt c·Z wcrr.c.:n s status; und 
(0) utili;:,,:: anc ·;I"!cour:q . ..: f'0;:ional 
coop;;;::raticn by j,,:,;':d0ptns ::cuntrics? 

b • F ,":.,.4. 8'2 C • 1 G,; , 1 I] 3 ,\ « 1 0 {~ , 1 U ~ " 106 , 

1(a) The project is designed to 
provide a better warning of flood 
i9.nd cyclone disaster to people 
in disaster prone areas. Savings 
of liV0S and proporty are the 
8xpected autcome of this assist
~nC8. 

(b) Not appl1cabll2 . 
(c) Prcject seeks to mak,;:: Ba ngladesh 
3df reliant in the capabUity to 
identify and predict impcnclng flood 
~nd cyclone disasters. 
(d) Not applicable. 
(e) Project can b.:: expanded if the 
Bangladesh Government so desires 
to. enhance reg1enal cooperatior. 
in meteorology and hydrolcgy. 

107...:- Is .':}ssistanc..: b,~ir.q mad8 avail
able: 

http:institutio.ns
http:invc].ve


[106) for technical:issistancG, ..:nergy, 
research, reconstruction, and s,;!lected 
duv(;lopmont prot lerns; if s:::., extent 
activity 1s : 

(1) technical coopc:r,~i:l on and :.j..~v21cp
ment,espnc:ia.llywith ':] .S. privat~ and 
voluntary, or kgional ;~,nd im<-::rn,3.tional 
dcvc:lopmellt, o!"';lan iz,)tions ~ 

(11) to hl::lp 311evi3 tc: c;ndgy probl~rr.s: 

(iil) res8arch into, illld \,.;"JC '.ua·~LGn ::;£, 
~conoridc ctc.relopmcnt processes and 
t~chnlqu8s; 

(iv) reconstruction aft2r nutur2.1 or 
manmace disast€'r; 

(,,) for special dev'~loprnent probler:l, and 
to enable proper utilization of earlier U.S. 
\nfr.)struc~ure, ~tc. I cJ.ssistanc(;:. 

tvl) f')r programs of urb~n I.:-=::\l.=lopment, 
,::c;pl..'ciaUy small labor-ira _ 113ivE: c:1t ,Jr
pr SC'S, m3rketi,,<; ~:;ystcr S I .:.nti 
fin'~ncial or c6: .. , !.lstitutit~'1S to heip 
UrC]l peer part.i:'!pJ!C in .-.:cnomic and 
Sf'ci,)' d,,=;vc-:ci):,wnt, 
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The select! ve development problem 
of improv,3d warning of floods and 
cyclones. 

Project seeks to improve natural 
disaster warn1ngs so less dl5truct
ion of lifa and movlClable property 
will occur. 

c. [lfJ7] r. Upprc);riaL .::ffort placo;;;c on US8 YGS 
d appn:.x:atc te::::hncbgy ~ 

d. r 11..A SeC 1:.0 (a). ',~rill th0 !"'_cipi,mt Yes 
country re','ieit:; Jt LtJdSt ~ ':;Yc,'cA th,; 
COf:ts r.: f f-}l ~rOc;r3I1;." ~rcj\::::::t, or 

activity \It:-. resp2ct to::: which thE; 
:)ssistar.c ... : ~o b0 :urnish€:id (cr 
has the la~0r cost-shar~nq r,_quiroment' 
b08n wai"/d fo:" a "relatively least
de':clo!)cd' cct.ntry ) ? 
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u. F[\A Sec. 110 (b) , V.T~ll gr; .. lr.~ cClpital No 
assi stance be: disnurs.;:;d rcr proj;,:;ct . 
(lVf:r more than 1 yer.lrs ? If so, 
has justificat icn S2tisIilctury to 
Congress h:: 2n :nade I and efferts 
for oth8f fin:lncinq , or is ttl;: 
n::cip!(,nt country "r81ati'lely l6~st 
duv(::lop8ci" ? 

f. (':\\ ~;c!c ,2 Sl(b).. Describe .;xtcnt to 
which program n;cl.)9ni::~ s th.; partic
ular n\:;c:ds, J ... ,sirc:s ,Jne c."lpacitks 
of the pecph;; of the: ccuntry I utilizes 
the country's intdl(!ctual rescurc.::s 
to cncourag8 institution31 d-:: I /c::lopmant; 
;:Inri supports civil v:lucution and 
tr.:lining in skills r,.quifi;:d for eif(;ctive 
participation in g0vGm~e:ntal and 
polittcul processes ossential to se1£
ynv(:rnmetlt. 

Proj~ct will utilize only locally 
~vailable skills in hydrology 
and meteorology. Th~ project 
addr~sses an important felt need 
of the Gov€:rnment of Bangladesh 
and has received its full support 
t hroughcut the planning phase. 

g. r;u'\.Sf..!c.122(b). 00\::5 th·J activity Yes 
'Jive re:asonabl8 prcm1s·:; cf contrib-
uting t.:. the dc..\''?lopmf;nt d f:conomic 
r ,,?sGurc..:.:s, or te. thr; increase of 
prcductiv"..:: Cilt>3.c1t:es -:mc! salf-sustain-
lug economic grcwth ? 

STI\N!);'.RD ITEM CHECKLIST 

D. Procurum8nt 

1, r:J1,. 38C. 602. f\re thd8 arrange- Yes 
mcnts to p.:.:rmit TJ ,f' ,s:rn.H bt;:sin'2ss 
to participate E"'~quitably 1n th~ fur

Ili.shing of )oods and sGrvices 
financed? 



2. FAA S"-lc. 604. {,'l), Will corr.modity 
procurement b\.: financed from the 
U.S. 8XCc::pt3S otheCVv-ise det<::r
mined by the ?r·.;sid.::-nt or under 
dc10gaticn frem him ? 

3. FAA Sec, 604 (el). If t~10 cor:,pl~rutir:g 
country discriminates against U .3. 
marin.:; insur::.nc.; ::cmpanil:;s, will 
agret.·m~.nt require that m-3rinc 
insurance b2 p13ced in th."" U ,5. 
on cornm,;ditic1s fin.:lnc:)d ? 

Yes 
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Yes I agreement will so provide. 

4. Fl:..A Sec. 604 \0.), If cf:shcrc. procure- Net applicable. 
mwnt of agricultural commodity or 
product is to b-.: financ,:d, ~s H~cre 

prevision against such procur8m2nt 
when thE: dO!il·;st1c price d such 
commodity is less th3n pJ.rity ? 

S. FAA S8c.6G&(2), "vVill U .S.Govern- Yes 
ment (:XC2SS pascnal property 00 
utilized wh .. ~rgev(~r ;>r~ct1c:lble in 
Heu of the procurement cf n~w 
items ? 

6. FAA Sec.GG3. C ompii::I!;c'':: 
with r<..:ol:1irt::iT'.·,;nt in s-.:ction 

90~,(b)d the ~v{2rchant M)rin", 
i\ct of 193:3 2S ar:1ende~: that at 
least 5·') pErcent fjf the ·-;JfCSS 

tonnagJ e:f ccmmociti.Js (co~put;:;d 
scpar.3tdy fer dry bulk c::.rrkrs, 
dry cargc li,.c:rs 2.nd t.:l!1kars) 
financed shull be transpcrtsd on 
pri vately owned U. S. flag commef
cial vessels to the axtent that 
such vessels afd available at 
f<lir and r8asonabl~ rat..::s • 

Prcject Agreement will so 
pre vide. 

http:agree-m_.nt
http:companL.es


7. Fi\A s~c. 621, If t3chnlcal J.ssistanc(;J Y€:s 
is financed I will such aSSistance be Y.;::s 
furnished to the fullest '3xtent pr.)cUc
able as gorJds .1n'':: prof .. 3ssional and 
ether s2rvic2S frem privat:,;: i..:nter' 
prise on a contmct b<1sis ? Tf the 
faciliti~s of e;thGr Fl...dcr'3l1ganclt::.:s 
will be utili<: ::dJ.pc. thc:y PJrticul-
arly suitabl.:.: I r ,.,t c;o::mpdit.l. ve with 
pr! 'Jat8 2ntt::rpri. 5(;, ;.md m,'1l10 
3vailabh.: without undue irti..:rfer-
8nC8 with CC.'w0Stic prc·gr3ms ? 

8. Inte:rn3tional Air Tn:1spcrt ~ 
ComR('qtilJc ?rgctices Act. 1974. 

,If air tr.JnspertiJ.tion of persons Yes 
cr property is financed on grant 
basis, will provision be made 
that U .S. flag carriers will be 
utilized to the extent such., 
nervlce is a ·J.:lilable ? 

9. ;'\po. Act, S,=c.11J5 , 
0e8S the cc·ntr'ict for procurGmr~nt Yes 
C'ontain a. pro'/isten .9.uthor1zing 
lht-: tc.:rminJ.ticn ::f such contract 
for the conv~nicncG of the U, S. ? 

B. Cunstruc!icn. 

1. Ff'"i.;, s~c. 0; 1 (0). If J. c:lpital (8.g. I Yes 
c;onstrt!cti,m) projt. ct, 3re engin-
e:er!ng ::lne! prcfussic-n:!! SGrViCe3 
of U .S. firms:md th;3ir affiliates 
to be used tc th.:.:: m·;!xj ir.um axte-· 
consisti3nt with the n~ticnal 
interest? 
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2. FAA Sec.611(c). If contr::lcts for Yes 
constru(;tion lre ~o be financed I 

will they b'3 let on a competitive 
basis tl) 1713ximurr. extent pract-
icable ? 

3. F~\ Sec. 620(k). If for cons
truction of productive enterprise, 
will aggr.]glltG value of assist
anC8 to be furnished by the U. S • 
not excGE::d :~ 100 million ? 

C. Other Restrictions 

1. FAA Sec.122(e). If d~velopment 
loan is intorest rate 3t least 
2% .per annum dlIing gnce period 
and at lp.ast 3% per annum t.hereafter? 

Not applicable. 

Not applicable. 

2. Fi'l.J"..- Sec. 30 l(d). If fund is est3blish- Not applicable 
ed solely by U..s. contributions and 
administered by dn intern3tional 
organization does Comptroller 
Gen~ral have audit rights? 

3. FAA Sec. 620 (h). Do ilrrangements Yes 
preclud:= promoting or assisting 
the foreign aid projects or activities 
of Communist-Bloc countries I contraO'" 
to the best interests cf the U.S. ? 

4. F;u\ Sec. 636 (1). Is financing not Such is not permitted. 
permitted to be used, .. \-ithout 
wai ver, for purcna se, long-term 
lease, Coo' exchange of motor 
vehicle mamifactured outside 
the U. S • or guaranty of such 
transaction ? 



5. Will .:rrangc..ments precludE: use 
of firAoJnclng: 

a. FAA 3ec.lGl(f) . to pay for perfor· Yes 
mClnce or .'.lborticns or tr motivate or 
crerce persons to practice .:lbortions 
Gte. ';' 

b I Ff J~ Sec. 620 (9). to comp.::nsate Yes 
owner& for 2xpropr1ated na.tionalized 
propE:rty ? 

c. FAA ·Sf::C .660 • to finance: police Yes 
tra!niny or other 13w f:nfcrcement 
ussistanci..: I except fc.r narcotics 
programs? 

d. rAil. Sec, 662. fer CIA activities ? -"Yes 

e. r'\Op .S...:c. lQ~. to pay pensions, Yes 
etc. I for military pdrsonno:::l ? 

f. A~p. Sec.l06. to pay U.N. Yes 
aSSE:ssments ? 

9 .ADD. Sec .107 . to carry out Yes 
provislcns '.if F~;A Sections 209(d) 
::lnd 251 (h) (trQnsf2r to multilateral 
orgamzaticn for lend:ng) , 

h. AQ.p. SE::. 501. to be used for Yes 
publicity Dr propag:1ndJ. purpose 
within U .f). net authorizGd by 
Congress? 

1 • ..t~'Q.P.. J~~Ct. Sec, 112. to finance Y~s 

hE: oxp.:-rt d nucleur equipment, 
£:.1el, or tt::chnclcgy or ~o train 
fcrGign naticnals In nucl23r fic:lds ? 
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BANGLADESH 

DISftSTER ALERT 

ANNEX I 

CERTIFICATION PURSUANT TO SECTION 611(e) OF THE FOREIGN ftSS!pTANCE 
ACT OF 1961, AS AMENDED 

i Richard L. ~)odol, Acting Mission Director, the principal officer of Hie 

Agency for International Development in Bangladesh, having taken into 

aCcoL.:nt, among other things I the maintenance and utilization by the 

Bangladesh Government and its agencies of projects previously financed 

by the United States I do hereby certHy 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. 

Richard L. P~dol 
Acting Director 

Date 
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u. S. AGENCY FOR INTERNATIONAL DEVELOPMENT 

Dacca/Bangladesh 

PROJECT AUTHORIZATION 

/t' /..J I. <.,' 

AN~EX L 

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 

S TATE telegram 029263, I hereby authorize the DISASTER ALERT PROTECT 

for Bangladesh involving planned obligations of not to 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 proces s, to heIr 

In financing foreign exchange and local currency costs for the project. 

2. The project consists of activities meant to improve the Grantee's 

capability to obtain, analyse, and dis semina te meteorological and river 

data so as to provide more definite and timely warning s of impending 

disaster. It will also provide the analytical 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 I and which will be executed by the Ambassador 

or me I in accordance with A.I.D. regulations and Delegation of Authority 
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5.7 shall be subject to the following terms regarding source and 

origin, together with such other terms and conditions as A.LD. 

may deem appropriate. 

4. Source and Origin of Goods ansi Services. 

Goods and services, except for ocean shipping, financed by 

A.L 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 }.-roject shall, except as A.I.D. mdy 

otherwise agree in writing, be financed only on flag vessels of the 

United States or E~ngladesh. 

wJLB1~ '; ')t 
Frank B. Kimball 
Director 
USAID/Dacca 



ANNEX N 

ENVIRONMENTAL ASSESSMENT 

Construction perfonned 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 Platforms which are solar 

powered and placed on platforms in or near riven will not alter 

the l!Iurrounding environment or remove any land from agricultural 

production. 

There are no significant lndirect environmental consequences. 
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UNITED STATES OF AMERICA 

A6ENCY FOR INTI!RNATIONAL DEVI!LOPMENT 

Mr. A. M.A. Muhith 
Secretary 

Daooa, .anllacl .... 

Auguz:1t 29, 1980 

External Resources Division 
Ministry of FinaJ)ce 
Block 10, Room 8 
Sher-e-BanglaNagar 
Dacca 

Subject: Disaster Alert--Letter of Agreement 

Dear Mr. Muhith: 

• 

This Letter of Agreement between the Governmant of the Peoplels 
Republic of Bangladesh (liThe Government ") and the Agency for 
International Development ("AID") sets forth the program develop.d 
between the Space Research and Remote Sensing Organization 
(SPARRSO), Science and Technology Division, 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 
liThe Program Plan") which is incorporated as a pa rt of this Letter 
of Ag reement. 

_ AID agrees to provide for t:he procurement, shipment, installation 
and testing of the equipment d~scribed in the attached Program Plan 
by September 30, 1981. AID also agrees to provide training to 
Bangladeshi personnel so that the qovernme'Jt can operate the fa~~11ity 
and equipment without furthp.r U. S. assistance after Septembel '31,), 
1981. 

The Government agrees to finance and have completed by September 1, 
1981, the construction of the required antel~na pads and laboratory 
facilities for the related rlJc~~Ying and display eql!~pment which meet 
agreed specificat~~lls 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 Bntry into Bangladesh of all 
pers~nnel and equipment to be provided by AID for this disaster alert 
f:;ystem, 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 agrelO!s that the property being furnished by AID shall 
be used for the purpose set forth in the attached Program Plan and 
will continue to be used so as to further the objectives sought in the 
furnishinr .... 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 after the property 
is installed and the associated training program is completed, AID 
or its re presentatives 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 three copies and return the 
original and two signed copies to USA ID/Dacca. 

:;'l'ank B. Kimball 
Director 

The above is agreed to by the Government 
of the People's Republic of Banglades h. 

A. M. A. Muhith 
Secretary, ERD 

"j, r' 
Date: (~-f..) L-J! I II .. "/."1 .. ') 



PROGRAM PLAN FOR DISASTER ALERT PROJECT FOR 
BANGLADESH 

Background 

Eangladesh is perhaps the most disaster prone country in the 
world. Cyclonic storms regularly sweep north along the Bay of 
Bengal and strike the Bangladesh coast. In addition, the interior of 
the country is frequently affected by above average flooding along 
the princi.pal rivers which converge within the national borders. 
Tornadoes are also frequent, triggered by severe north-west winds. 
Bangladesh has experienced 140 MPH winds amI storm surgt..'3 (tidal 
waves) 20 to 30 fed in height, killing hundreds of thousands of 
p€:ople. The introduction of APT receiving cquipn_ent to receive 
the US meteorological satellites in 1968 provided the firi't real 
irnprovement in disaoter alert. fl. becond improvement was intro
duced in 1978 with the ins t2.llation of new equiprr:ent to receive 
APT from Tiros -N, the Japane:se GMS and the Russian meteor 
satellite. These are bauically low resolution transmissions. If 
accuracies of forecasts are to improve, r.ew higher resolution 
systems must be ins taIled in Eangladesh. 

Broad Requirerrlents 

This particular project io part of an overall plan aimed at 
stl'engthening Bangladesh's capability to obtain and utilize remote 
sensing data for diaaster alert, agro-climatic analyses and environ
mental monitoring. Spec ifically, this project is intended to enhance 
BDG capaiJility to identify a'1c1 analyze cyclones, flooding, and cltorm 
surges. At the request of the Eangladesh Government, th~ Agency 
for Internatbnal Development (AID) sponsored a study team f:lT 
disaster a 1".!rt (cyclone and flood) corrprised of NASA, NOAA, AID 
and a private conaultant. In June 1978 this team visited F.anglad.:::sh, 
studied the problem and <!s directed, proposed a satellite receivin~ 
system that would give Bangladesh advance notice of cyclones and 
floods. The ~ystem design reflected in this document, and the usc 
of satellite data described later, has been reviewed by NASA and 
:;he following NOAA agencies: NWS, NESS. 3.nd 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 analy'se~ or forecasts deriVf~d 
from the system. 
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The purpose of this plan is to provide to the Government of 
Eangladceh a comprehensive improvemcnt--thl'ough modern tech
noL>gy and hardware development--of their capability to obtain, 
analyze and disEeminate satellite derived rneteorokgic,d data so that 
vilhgerf.l ill cyclone affected areas are provided with accurate and 
timely warnings of impend~ng disaster. Thc equipment and training 
provided under this project is an important adjunct to the Agro-
e lima tic /Environmental l'vlonitoring Projec t presently being consid
ered by AID for Banglade~:h. This uew prograrn, scheduled to 
begin in U. S. FY 1981, will use, as C'.. foundation, the et{uipment and 
training provided under thiG project. 

3atellites to be received include: 

- TiROS - N 
- NOj~A 6 
- GMS (Japan) 
- Meteor (USSR) 

Types of transmissions to be received are: 

- Low Resolution APT (TIROS, Meteor) 
- Low Rpsoluti::m WEFAX (GNiS) 
- High Resolution WEFAX (GMS) 
- High ResolutiJn AVHRR (TIDOS) 

Frog rare. Management 

The project will uc irnplcffiented in Eangladesh by the Spa-:e 
Res~arch arId Remote Scr.sing Orga:1ization ~f Bangladesh (SPARRSO; 
which has the res ponuibility for the management, operation ann 
maintenance of all facilities related to the acquisition of rem~te sens
ing data provided by satellites and related cqui;?ment. C::>nsequtmtly, 
the equipment provided by this project will be managed, operated and 
maintained by SPARl<SO. SPARRSO will be responsible for th<:! pro
vision of approprjate office and laboratory facilities for the proper 
operation and utilization of the equipment provided by the project. 
SPARRSO will also constru.ct all necessary ant~nnct foundation pads. 

The Banglaaesh Metearobgical Department is res~onsible for 
the preparation of all wea.ther forecasts and is suances :)f all sbrm 
warnings in Bangladesh and will therefore havo top priority in 
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obtaining all decoded data and imagery and the use of equipment 
provided to anaJyze the data and imagery so that Meteorological 
Department's weather forecasts and storm warnings are based on 
real tim.e data. 

U. S. Government resources provided by the Office of Foreign 
Disaster Assistance (OFDA) will be ful1.y rnanaged by the Natbna1 
Oceanographic and Atmospheric .tidrr.inistratbn (NOAA) through a 
Participating Agency Service Agr'~ement (PASA). Under NOAA's 
direction, procurement, ahipment and installation of the facilities 
to be provided by the project will be delegated to the National Aero
nautics and Space Adminiotr~tion (NASA) through a PASA. It is 
intended that NASA will engage a prirr e contractor under the Small 
Eusiness AdminiGtrathnls minority business program. The manage
ment of training and FrovisiJn of consultants will be the responsi
bility of NOAA subject to prior SPARRSO approval of the training 
program and individual c:msultants. 

The USAID/Dacca will assist NOAA in the monitoring of project 
implementatbn in Bangladesh. 

Project Implementation Schedule 

1. 

z. 

3. 

4. 

5. 

6. 

7. 

PASA Agreement Concluded by 

GMS High Resolution Equipment 
procured 

TIROS BRPT Equipment procured 

Pass C::mditbnal Acceptance Test at 
Vend'-lr 

A irfreight to Dacca 

Inp-tall and Pass Final Acceptance Test 
with Contractor 

Operations and Maintenance Training 
completed by 

Sept. IS, 1980 

March 15, 1981 

June 15, 1981 

June 30, 1981 

July 15, 1981 

Sept. 5, 1981 

Sept. 1, 1981 
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Estimated Budget 

1. OMS High Res~lutbn WEFAX 

C:>mp:>nents - Receiver 

Z. TIROS HRPT 

Z.5 

- Subcarrier Discriminat:>r 
- Hard copy Display 
- Preamp/D:>wnc::mverter 

2.5 Meter Antenna-Aut:> Track 
Receiver 
Tape Recorder 
Hard c::>py Display 
Fit Sync/Frame Sync 

3. System Installntbn 
(Contract Related) 

M::>ve existing 6 meter Antenna 
System Engineering & direct labor 
Travel & Per Diem 
Administrative 
Overhead &. fee 

4. Shipping (AIR) 

5. F:xpandables 

Cost 
($1,000) 

lZ 
3 

Z5 
10 
50 

ISO 
lZ 
32 
Z5 
IS -Z34 

30 
60 
40 
20 
35 

185 
15 

Mag. Tape Z 
FiUn 8 

10 
6. Operatbns and Maintenance T rainillg (:>nsite) ZO 

7. NOAA INA SA Costs 

NOAA i man year OS-14 
Travel 

Orand Total: 

17 
15 -3Z 

546 




