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Schedule of Activities

Approach Used

State of the Landsat Center in Bangladesh

Chianges to be made in the I.D.R.C. contract
.svaluation of Potential Success of Projects Pr0posed
Training Required ty Bangladesh

axperts Required by Bangladesh

wguipment Required to Compliment U.N.D.P. funds
Documentation Reguired of All kixperts

I'uture of Remote Sensing in Bangladesh

suggestions Made to the Bangladesh Task Force

Literature Reviewed

ot il " . .
et v e Lot

Terms of Reference

to travel to Dacca, Bangladzsh to discuss with the Bangladesh remotec
sensing project team the schedule of activities for the LANDSAT/ﬁangladesh
projcct which is prcposed to be undertaken with centre support;

to discuss the selection of researchers and the Bangladesh remote sensing
projecct team's training needs sc that a corresponding training progracme
méy be established at the University of Guelph;

to undertake such other assignments as are agreed upon by yourself and

the centre.

Schedule of Activities

11, Toronto to London (overnight).

12, London - Visa to Bangladesh from Bangladesh Embassy. Purchasc of
latest books on Bangzladesh,

15, London ‘to Dacea (overnight). (Read Johnson's book on Bangladesih)

ilty Arrive in Dacca, Met Mr. Chaudhury and Mr. Pramanik. Received

literature on Bangladesh remote sensing activities.

p/2
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April 15, Meetizng with Mr, Pramaniky Mr. Bakr and Dr. Anwar
Hossaia. Bstablished schedule for visit., $et up office at the
Banzladesh Landsat Centrg.

April 16, Meeting with Dr. A.M. Chowdhury; Mr. Pramanik apd Mr. Chaudhury.

- Received sqi}s, geology and world bank maps of Bangladesh, met
Mry M. ¥uhiyddin, Chief Technical Assistance Programm(TAf) External
Resources Division (ZRD) Ministry of Planning.

April 17, Readingz reports on Bangladesh,

April 18, Vrote preliminary report on my first impressions for presentation to
the Dangladesh Landsab Task Force. Presented report and exchanged
views with the following members, Mr. Chaudhury, Dr. Chowdhury,
kr, Pramanik, Mr, Ahmad, Mr. Rashid, Mr. Bakr, Dr. Azim and bkr. Gafoor.

April 19, Flew to Chittagonz, drove with Mr, Chaudhury and Mr. Pramanik to
Lake karnaphuli at Rangamati. Spent night at Chittagong.

April 20, Flew back to Dacca, Met with Mr. Rashid and Mr. Gafoor. Took a
60 mile trip north of Dacca through an agricultural area with Dr.Azim.

April 21, UWrote second preliminary report on impressions from April 18-20,.

Met the Surveyor General Mr. M. Hafizuddin and toured the map
production facility of the ministry with lr. ihmad. Met with
lirs Pnillip O'Mecara of C.I.D.i. at the Canadian High Commission.
Presented my second rcport to lr. Chaudhury and Mr. Pramanik.

April 22, Macde return flight reservations. rote third réports. Met with
part of task force on specific questions. '

April 23, Met with Dr. Anwar Hossain on overall proposals of the U.N.D.P. and
I.D.R2.C projects. lMet with Mr. Haroon (DirqctPr of Planning Cell af
the Sciznce and Technology Division), Group Captain Jan (Principal

Staff Cfficer to Chief Marshall - Administration), Dr. Anwar Hossain,
Dr, Chowchury, Mr., Chaudhury and Mr. Pramanik on overall future cof
remote sensing in .angladesh, their requirements for training and

experts.

B/3
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identification and yield prediction.
april 25, Visited Centre and flcew to London.
April 25, London to Torontoc.
ipril 27, Urote letters tc Dr. Polcyn of Fi.R.I.li. for report on their work in
‘ Bangladesh. .rotce lottoer to Dre Sed. Hempenius for their report on
recmote sensinz and sotollite surveying for Asia and the Pacific.
May 2-5, Discussed Banzladew: with Dr. N. hacleod. s reed to meet in

(5 2:3

shington =ay 17. /rote parts of final report.

May 5 , +Talked on phon: witl Frof. H.I. Chowdhury of Jahangirnagar University
about his vizws (lic was at B.R.I.H.).

May 13-17,%riting and c<ditin- finzld report.

May 17, Visit Dr. HMzcLecl in Wesnington.

3,0 Approach Used

To fulfill the tcrms of reference 1 tried 1) to develop an overszll
view of where 3angladesh io bLoaded as a fation, 2) to evaluate the members of
the task force as to their intcroests and commitments to remote sensing, 3) to
evaluate depth of men power in Dungladesh to zaccomplish their objectives on
the I.D.R.C. contract, 4) to uvoluate soirit of co-operation, 5) to evaluate
their immediate (2 year) ncoils, ) to suggest things they should work towards
for the future, 7) to rcet the scicntist who will do the work in the next two
years, 8) tc svaluate the avnilshility of ground truth data.
4.0 State of the Landsat venter in Bangladest

The task force h~s organized the Center. The U.N.D.Plkeqpipméntkis
arriving. Diazo transperancics were produced during'my.visit. ors ﬁossain is
strongly committed to thc success of the Center. He has directed his men to
work on remeotc sensing. The othicer ministries have not comﬁitted full time
personnel to remnte sensin . ‘“hus the program has been operated on a part time
after hour basis,

FBach member cf the t-sk force recognizes that full time reszarchers
have tc be zllocated to the centere. Sut &t this time only a couple of
researchers have thus been desi nated, Jitﬁ Dr. N, HacLeod ddring the next

two years, I cxpect the resenrchers will be identified and allocated. i
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The contrart will have to be aporoved by the Ministry of Finance as an
account for ranadian funds will have to set up Mr. M.Muhiuddin will look after
this,

1) The oneninc sentence of the contract should be expanded to read "The
Miniﬁtrv and the rentre are agreed that their joint undertakings shall
include research activities enabling it to conduct surveys of the;

1.1 chittagonp Hill Tracts (reservoir and watershed)
: i .

1.2 Districts of Jessore, Khulna, Kushtia, Rajshahi, Pabna, Faridpur,

Parisal and Patuakhali (dry scason water reserves for irrigation and
Land use).

1.3 Khulna, Jessore, Faridpur, Patuakhali and Barisal (Salinity intrusion
on eeologv).
2) Section b) mage 2 should read, "to evolve a method of land use management
that will maintain an ecological balance in each of the tree studv areas",
3) Sertion ¢) mape 2 should read "to produce a series of thematic maps at a
Scale of 1:250,000 dealing with geomorphology, sbil, land-use, and surface

hyvdrolosv in each of the three study areas.,

6.0 Evaluation of Potential Success of Projects Proposed
1) chittagong Hill tracts (reservoir and watershed) .
Forestal has done a forest inventorv in 19¢61. The mans and aerial
: nhoteogranhs are available, Mr. Chaudhury has a good rapport with the
foresters in this region as he has spent seven years in the Chittagong
region. Thev have the expertise to successfully complete this projecf,
but thev mnst assipn a full time person to start making comparisons. The

forestrv data will have to be moved from rhittagong to the renter.

3

2) Districts';f Jessore, Khulna, Kushtia; ﬁajshahi, Pabna, Faridpur; ﬁarisal
and Patuak=ali (drv scason water reserves for irrigation and land use)
Thev have enough.stream flow and sediment load data to get gooad
results. Thev will have to have a full tiﬁe person relating data collected
| . in vears na2st to Landsat imagerv. A comnutorized densitv slicer will be
I 5 verv usaful in this work, However, the Banpladesh Yater Develonment Board

will have to release information to the renter.

I P/5
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3) ‘Khulna, Jessore, Paridnuy, Patuakhali and Barisal (Salinity intrusion on

ecolonv)

Thev are bredking new griund on this projeet as far as 1 know, The’

Vate Gz il
ater Develonment Paard mes have salinity data. To be successful they will

h .
ave to ro—one;ata extenmively and do some nasie work on identifying new

criteria on Landses imajes.

7.0 TrnininclnéQﬁiréP Bv Bang}ecalesh
i) Ve Aiscussed “heir needs f.op traiving at great length. VWe explored various
centers which mig™ nrovide the training,

2) We arreeq #hat treicisg pericds should be co-ordinated with scientifie

meetinge fn host countries.

3)We agree® sthat teaining courses should be Bangladesh projecf ofieﬁteé nﬁd

of 1-2 months duration,

) * - 3 E y
"
4 I[‘ll'llll" Of f(Ju! S )el'}allsts in areas 8."9 ‘)f a,!l( ulbule’ f‘)IQStr ’

sedimaentologw-hvdrolspv,water quality, machine nrocessing of Landsat data

would be aceentable, This course could be arranged by the University of

Guelvh. If arrangements car not be made at the Universityv of Guelph and

€.C.R.S. than each of the four could bhe placed at E.R.0.S., Sloux Falls,

L.A.R.S., Pumne Univ., and E.R.I.M. Ann Arbor for their short courses.

5) For the future develonment of remote sensing we agreed that it would be

useful if twe scientist—administratcr: could tour tropical and other remote

sensinrg establishements near the end of this contract.

e O L

8.0 Exvnerts Required by Bangladesh :
1) Sedimentologist - sedimentarv ggologist--l sugpest Dr. l.p.‘Mart}§1 from

R a’
Land Resource Science, Universitv of Guelnph, Guelnh, Ontario. They suggeste

S, Fae ;

v.E. Fisher, EROS Program, 7.S.G.S., 1925 Newton Square E., Peston Virpinia,
‘e . y : 159 : 2 : :

220(_)0, U.S.A.

2) ¥Water qualitv exﬁert - 1 sugrest Dr. R. Bukata, Canada Center yf inland

¥aters, Bilington, Ontario.

3) Forester or Acricultural sneeialist for cover jdentification in Chittagong.
(Rangladesh sug ested Dr. Hofter of LARS, Purdue Universityv, West Lafayette,
indiana).' 1 suppested Ir. A. Maclk, r.c.R.S., Ottawa, Ontario.

Bl a o o e P/6
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5)

6)

7)

8)

or the salinitv Sfué;)the? féqﬁ;r; A nlant nhvsinidgiﬁf‘to‘eibi&iﬂlsdit

influence n vegetation in order to correlate these effects to Landsat

imagerv, Ve eculd not idantifv such a person at this time.

Ai;bnrno remote sensing exvert to develep their canacity. 1 suggested

Mr. E. MacLaren of €.C.R.S. Ottawa, Ontario.

A seni;} ranadian exnert to develop liason between Banpladesh, C.C.R.S.,

€.I.D.A. and I.D.R.C. for future rescarch and develonment. 1 suggesfed

Dr. L.W. Merlev of C.Cr.R.S. Ottawa, Ontario.

Technical sunnort to trouble shoot »nroblems in equipment and to train
their technicians on oneration and maintennance. They suggested Mr. Joe
Morgan from E.R.I.M., Ann Arbor, Michigan. 1 have not identified a Canacdian.

Comnutor ~rocessing exnert. 1 suggested Dr. M., Stromme, r.r.R.S.; Cttawa,

Ontario. Thev sugpested Dr. D. Landprebe of L.A.R.S. at Purdue Univefsity,

VWest Lafavette, Indiana,

9.0 Equinment Required to comnliment U.N.D.P. funds

As the UNDP contract has murchased a colcur additive viewer and

an enlarper, other equinment will be nurchased for the S18,000.00 The

equi-ment is to be dnecided unon later., This following is a sugrested list:

1) comnmutor canacitv te the Densitv Slicer provided by U.N.D.P. (rcamera

3) Micréfiche reader

"mount to CRT).
"~ 2) Forestrv RFPRODUCIBIL]TY OF THR

ORIGINAL PAGE IS POOR

" = Teaching stereo scomes
- Levels
- Altimeters

- Light tabhles, larpe anAd small

4) Ya~ com-arer (Zoom Transferscone)

5) Water qualitv — hvdrelogy

- Salincmeter

-~ Rotometer

6) Geclopy ' :

et cados ua Al

- Tracins Table 22" X 24" (K.E. fatalogue No. 640981 Hamilton tracing
table with transformer, Kouffni & Esser (o. Hoboken, New Jersey, U.S.A.)

- Ma» Measnre (5") (K.E.'rntalogue Neo. 620300) /T
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- Radient Energv Meter
- Air temmerature measuring equinment for use in various crons,
8) Twnr sided adhesive ta-e
Q) More ~arer for Diazo transnerancies
10), Barrum Hobbv Flash Gun (PP-400) with accessories.
10.0 Doenmentaticen Reqﬁired cf All Exn»erts

Before zeing te Bangladesh (Six conies).

1) Name

2) Name of Pather/hushand

3) Particulars of bis/her nassmort’

4) Date and nlace of hirth

5) Nationalitv |

8) Particulars of assignment in Bangladesh

7) Organization/asenev to be attached to

8) Name of the Ministrv/De~artment !ﬁ??f@:\‘uwlbl‘rfﬁ' POOR-

¢) Passnort size nhotorranh, ' ORI IN

li.G Future of Remote Sensing in Banglacdesh

Rancrladesh at ~resent is not fee'ing her own no»ulaticn, The country has
the »otential of feeﬂiﬁp 75,000,000 neonle. Thev do not have an accurate cron
vield inventerv even aiter harvest. Whe?eas what thev do need is a before
har;est cron vield -rediction svstem. The Large Area Cron Inven£ory Exreriment
(LACIE) run bv the U.S.A. with co-operatinia from Canada is providing the
necessarv eencents and samniinc techniques for a yield »nredietion system.
Banpladest is quite ecapger to davelon such a system.-I think in Drs,uA.M.rhowdhury
and Dr. ,, Azim thev have the nueleus for develonring @he svstem, quever, they
will need near real=time Landsat imarerv (thev now wait 3-4 months for delivery
from E.7.0.S. at Sioux Falls, 3.D.). Receiving stations are now being
dvvcloﬂéf with the canacityv te collect Landsat and weather satellite data.

I understand ranada (throueh €.I1.D.A.) is supnlving 855,000,000.00 annually
to Fanpladesh., Of this amount 830,C00,000.00 is in food aid, I sugrest that
we recommend that a ~orsion of the C.I1.D.A. contribntion be allocate® to the

develo-ment of a receivins station in Eangladesh,

r/8




vields and wil! %e 2 great incentive to their Landsat Tnsk Force.

like a logical next sten after the1r U.N.D.P,-I.D.R. .

must start imm- diatelv,

12.0 Sugpesticns Made to the Bangladesh Task Forre

1) The Landsat /2 anrladesh rroject should make sure that each

2)

3)

4)

O

The establishment of a receiving station will give them a chance to nredxrt

This se:ms

’

Project, However, Planning

chief investigator

develo~ a Team (10 to 14) of regional co-onerators, lhjg would ensure goed

| Bt soce

ground truth anAd facilitate extension of remote sensing techniques,

Need for rost/Benefit‘Studies I mentioned to Dr. Ekram Hossain (Joint
Seeretarv of E.R.D. ) that ranada has heen caleulating rost/Benefit ratios
These studies have nroven

of remote sensing nrojects for several years.

very useful to remote sensing.

The study of deltaie islond arowth may best be accomplished by careful

measurements on Sequential rectified Landsat images. (This maybe a

nossible studv for a man during an E.R.0.S. course) .,

An Apricultural Inventorwv (Dacra to rhittagong) should be nossible by
§e“arating village (trecd), water and rice growing arecas on imagerv in this

area. The variable time of rice rinening will nresent some ~“roblems, A

svstem of prouna truth observation should be planred for known dates of

satellite orbits. Thus if the skv is cloud free then ground truth data

shoul?d be taken,

The thittapone hill tracts are an area of a series of alluvial

valleys
hills (formed from tllted f1n9 grained sand:tgﬂgmaaj&.hglgl_uﬂugmandunj
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of remote sensing nrojects for severnl.years. These studies have nroven
very useful to remote sensing.

3) The study of deltaic island agrowth may best be accomplished by careful B
measurements on sequential rectified Landsat images. (This maybe a E
nossible studv for a man during an E.R.0.S. course). . 5

4) An Apricultural Inventorv (Dacea to chittagong) should be nossible by T_
senarating village (treed), water and rice growing areas on imagerv in this i
area. The variable time of rice rinening; will »resent some -roblems. A %

svstem of nround truth observation should be nlanned@ fo~ known dates of ?_
satellite orbits. Thus if the skv is cloud free then ground truth data
shoul? be taken, |

5) Thé chittapone hill tracts are an area of a series of alluvial valleys
between steen hills (formed from tilted fine grained sandstone and shrle),
Shiftine cultivation has bheen ~racticed cver most areas. Erosior is
severe, and Iandslides arc numerous. Thev are establishing, Teak and
Rubher »lantatisns. Vegetable an? fruit crons are %ejng introduced. It
shoulﬁ he nessible to use Landsat imagerv for broader scale land use
Monitering. The 1875 aerial nhotogranhs should be the base for a land
use man,

6) The area of Lake Karnanhuli--the water level varies from 70 to 109 ft.

There is a larse unvegetated bank all around the lake at low water.

Erosion is severn. It should be nossible tc¢ man the area of lan® sus-

—7 AR OOl

centible teo ernsinn and the rate of sediment aeccumulation in the Lake.

However, this =211 require seme careful measurement by sedimentologist

and -~ossiblv s0il seientist.
P/9
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'"'"'"”“77“!5:7ﬁ:ﬁzlaﬂoih w;fervnavéi;éa;AilB;ard has the follo;ing data at various
stations; 1) rainfall, 2) evaporation, 3) tidal and non-tidal water levels,
4) Aischarge, 5) sediment load and 6) salinity. These measurements were
made since.before Landsat was launched. The negsurements-are recorced by
Adav, month and vear. Thus a study relating measurements ;ith data on

>

Landsat images of correlative days mav prove to be a very‘useful initial
l anrroach,
i 8) The area north of Dacca choosen for an apricultural crop test site has a
. wide range of crons. The route crosses recent alluvium deposits and the
older alluvium denosits, There are broad (miles) river nlains and narrow
(10's of yrrds) stream valleys with rice, this annears to be a suitable
area from which to launch a Landsat crops inventory pnrogramme. With

Br. A. Azim's knowledge of cron pests and doseases the development of a eron

identification key ana a cron diseases key should be possible.

9) There is a need for working grouns. Dr. Anwar Hossain and Mr. M.U, Chauchury
(1276) renmorted that 800 nersoﬁs”aéténded the ovening sessions of First
National seminar on Remote sensing at Dacea, Bangladesh in January 1975.
Thus there should be enoqu scientists and terhnologists in the Coantry to

set u» working grouns ineluding researchers from all regions onj;
1) Forestrv and ecolopy,

2) Meteorolonv,

8) Photogrammetry and Man ing

4) Fisheries and water resources,

5) Geolopv and Soils,

6) Agriculture,

7) Data Proce;sing and initruﬁéntation, et;.

: e
10) To facilitate the education of working groun members and future researchers

the following manual should be ﬁrenared:

Table of Contents

'What is remote sensing?

WVhat is ~hoto -.interﬂretation?

Landsat scenes cf Bangladesh - with interﬂretat;ons.
nhntOAinter*retation.- k;y of crnn_tyﬂes an? Aiseases.

mhotn-internretation = kev of tree tynes,
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’mm‘“",—‘TT?F¥::Vintegivbéqugggzl;-Soils’;ﬁd lﬁ:d use information s;;;{é-ﬂgvz;ék;céibed

i on to se~arats Landss' mosaies. The obvious tonal discrenancies should be
ex~lained,

The task of ceztine all i;formaticn t0 exactly the same scale and then to
eorrelato‘the s=quential data to anm-ronriate Landsat images will be a very
time consumines taslk,

12) Vhen the wor! inz zrecuns are established, Repicnal test sites should be
established, These sites should cover the ranpge of agronomie, soils,
peolepic, ecolosie and climatic sub-tvpes., These sites should then be
covered by aerial nhotogranhy toc develon a set of nhotogranhs depicting

varicus stapes of growth of all crons, These test sites will become regional

training sites. Thev would also serve as the sites for testing of homsgeneity

of nrcund truth observations.
12,0 Literature Reviewed
Ahmad, K, 1975. A socio Political History of Bengal and the Birth of
Banpgladesh, Pioneer Press, Dacca, Bangladesh. pn. 420
Ahmad, N, 1976, A Now Economie Geograohy of Bangladesh. Vikas Publishing
Hecuse PVT Ltd. New Delhi, Bembay, Bangalore, Kanpur. pp. 249,
Banpladesh National Seminar on "“emcte Sensing. 1875. Proceedings., Government
of the Peonle's Renublic of Bangladesh, Planning Commission. »nn. 221,
cthaulhurv, M,y. 1874. Remote Sensing in Bangladesh, ECAF.! seminar on
An-licaticn of remcte sensing technology to Natural Resources
Develo"menf, Banealkok, Sent. 30 -Oct. 7, 1974.
thaudhurv, M, U, 1274. Remote sensing of natural resources of Bangladesh
threugh Earth Resources Technology Satellite Programme., ECAFE
Seminar on the a-slication of remote sensing technology to Natural
Rescurces Develo-ment, Bangkok. Sert, 30 - 0;t:7, 1974,
Chowdhurv, A.M., A. Azim, S. Ahmed and S. Rahman. 1976. A study of the
Haor Areas of Svlhet-Mvmensing Districts with ERTS imageries (Winter
€ro~ Estimation). First Annual Banglalesh Science (Confercnce,
Mareh 28-31, 1976.
Chowdhury, A.M. 127:. Sclving Flood Problem with Satellite Technologv.

§ Presente? =t the Phvsics Seminar, Dacca. Nov, 21, 1974,
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fvelones in the PBav of Bengal - A Preliminary investigation. Nuclear
Seience an? A~~lieations. Series B, 7: 100-113,

thewthurv, AM, and M, Anwar Ali. 1974, Prediction of Moximum Storm Surge
l’\o }" .

Heirhts Associated with Cyclones Affeeting Bangladesh -A Preliminary
Investiration. Nueclear Seience and Anmlicaticons.
chowlhury,

Series B. T:

118-120
1976. Remcte Sensing in Geosrranhy, Presented at the Second
Chewthury,

Naticenal Geograohic Conference, Rajshahi University, Feb. 25-29, 1976,
AM. 1977,

Storms in Bangladesh, -

Chowdhurv, A.M. and K. Mandoad Elahi, 1977. Land Utilization and Ecoclojriecal

Asects in the Svlhet - Mymensingh Haor Regi6n of Bangladesh:
analvsis cf Landsat Data.

An
Svmmosium, Ann Arher, Mich.
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