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1. BACKGROUND OF THE ERTS (LANDSAT) PROGRAMME

1.1. Introduction:

The Earth Resources Technology Satellite (ERTS) Programme is a major
step in the merger of space and remote sensing technologies into a Research
and Development (R&D) system for developing and demonstrating the tech-
nique for efficient management of the earth’s resources. To demonstrate the
usefulness of these techniques, National Aeronautics and Space Administration
(NASA) of USA launched two experimental satellites ERTS | and 2 in
July, 1972 and January 1975 respectively. These satellites were subsequently
renamed as Landsat | and 2 by NASA. The orbital parameters of Landsat
| and 2 are almost identical. The satellites are moving in a near polar
orbit about 560 miles above the carth’s surface and circling the earthin 103
minutes (time period). They complete 14 revolutions round the earth in 24
hours. Each satellite has the capability of taking 752 imageries (in 4 spectral
bands) of the carth every day and each shot covers an area of 115 miles
square. Because of the timing of its sun synchronous polar orbit, each satel-
lite passes over the same spot on earth at almost the same hour (9-30 a.m.
local time) every 18 days. With two LANDSAT satellites now orbiting the
carth, the pictures of same area of the earth are available every 9 days.

1.1.1. —The scientific mission of this ERTS (Landsat) Programme is to
provide the repectitive acquisition of high resolution multispectral data of the
earth’s surface on global basis and to supply data to all nations participating
in it. These data are available on sale from EROS Data Centre, Sioux
Falls, South Dakota, U.S.A. The data collected by these satellites during
the last five years have been utilised by many nations in the fields of agri-
culture, water resources, forestry, cartography, geography, geology, fisheries,
oceanography, marine resources, disaster warning and assessment, etc.

I.1.2.—~Realising the importance of this new technology. Bangladesh
became interested in taking part in LANDAST (then ERTS) Programme as
carly as in 1970. NASA was intimated and a proposal was prepared. War
of independence, however, put a halt to the programme in the country.
Immediately after independence, the enthusiasm was revived. A summary
proposal was prepared hurriedly and sent to NASA in March, 1972 just
before the launching of the first ERTS Satellite. This was a comprehensive
programme and was accepted by NASA. Unfortunately it was not possible
to take full part in the programme during the early days of LANDSAT 1|,
as the nation was then recovering from the wounds of the war of inde-
pendence. Although it was not possible during those early days fo participate
fully in the programme, Bangladesh started receiving the LANDSAT T ima-
geries from February, 1973 and stored them tentatively in the UN/OTC
Advisor's office. These Imageries were, however, used by some enthusiasts
associated with the programme and a few maps, mosaics and reports were
prepared. These activities of the enthusiasts drew the attention of the administra-
tion and in January, 1974 a national programme was chalked out and ap-
proved by Government. A National ERTS Committee for policy matters
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and Inter-ministerial co-ordination was formed in March, 1974. For execution
of the programme, a Principal Investigator was appointed and a Task Force
was constituted iinmeédiately thereafter. After several sessions of the ERTS
(Landsat) Task Force meetings, a comprehensive multisectoral programme was
again prepared. On approval of this programme by the National ERTS
Committee, it was sent to NASA in May, 1974. This programme was accept-
ed by NASA in 1974 and an agreement was signed, between NASA and
Bangladesh ensuring Bangladesh’s formal participation in the programme.

1.1.3.—Initially the Bangladesh Programme started with six sectors, viz.
Agriculture, Water Resources, Forestry, Fisheries and Oceanography, Carto-
graphy and Interpretation Techniques Development. Later on, two new
sectors—Grology and Meteorology were included. There are now (Appendix
) 25 members in the Task Force with the Principal Investigator as the
Chairman. All these members are investigators of their respective sectors and
they have been nominated by the participating organisations which include
Agriculture Department, Water Development Board, Forest Department, Space
and Atomospheric Research Centre (SARC) of BAEC, Survey of Bangladesh,
Fisheries Department and Geological Survey of Bangladesh. In each sector
there is one Chief Investigator, one investigator and one co-investigator. They
are all assigned to the Task Force as part time investigators to work in the
programme in addition to their normal duties in their respective departments.
The Task Force members have been performing their function satisfactorily
against stress of over work, but with increasing activities in the LANDSAT
Centre 1. was felt that some full time investigators are required in the Pro-
gramme to act as the core of the programme for co-ordination and management
of its multisectoral activities. Accordingly provisions for three full-
time investigators and some supporting staff were made in the scheme for
Bangladesh ERTS (LANDSAT) Survey Programme which have been approv-
ed by the Government. While most of the supporting staff are already in
position, the full time investigators are in the process of being absorbed

soon. The organisational structure and flow chart fo. Rangladesh ERTS
(LANDSAT) Programme is shown in figure 1.

1.2. Techniques:

The techniques for resource information gathering by ERTS represent a
major technological advance in the field of remote sensing. The new elements
are the use of space platform (satellite) instead of aircraft and the use of
multispectral scanner (MSS) in place of the conventional photographic
camera. MSS has the capability of taking pictures of the same spot in four
different spectral bands (two in visible and two in solar reflective infrared
portions of the electromagnetic spectrum) simultaneously. Consecutive pictures
have 10 per cent. overlap on north-south frames and 20 per cent. overlap
on the east-west frames at Bangladesh’s latitudes. Due to these overlap in
consecutive frames, it is possible to prepare mosaic maps on global basis as
well as on country basis. The whole of Bangladesh is covered by about 16
frames in five successive days as illustrated in figure 2. For three days four
pictures are available per day and in the other two days only two pictures
a day are taken. This sequence of five days’ coverage of Bangladesh is
repeated over I8 days for one satellite and every 9 days for two satellites.
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1.2.1.—The synoptic view of large area (115 miles square) covered by
Landsat picture and taken under fixed solar illumination and from near
vertical (orthographic) perspective, makes it particularly valuable for carto-
graphic purposes and for recognising indications of large scale
geologic features and vegetation patterns difficult to detect by other
means. The repeated coverage every 18 days (or every 9 days since
the launch of Landsat 2 in January [975) of the same part of the earth’s
surface provides an unequalled opportunity to monitor dynamic phenomena,
such as changes in vegetation cover, surface water distribution, flood condi-
tions, changes of river courses, etc. The sequential nature of images also
helps in acquiring multi-date data needed for more exact identification of static
resource features. As the landsat pictures are taken at approximately 9-30a.m.
local time throughout the world, the known sun-angle and uniformly vertical
peispective make possible image mosaics on a continental scale and the
overlay of scenes taken on different dates to permit precise comparison.

1.2.2.— Landsat data have limitations that they cannot penetrate clouds
and their resolution is limitted to 280" %280’ which is not always favourable
for identification of features less than one acre in size. Since conventional
methods of resource survey are time consuming, laboriocus and expensive the
synoptic view and repeated coverage of Landsat data provides an unique
opportunity for assessment of naturcal resources, when used in conjunction

with aerial photographs and ground observations in same test sites.

1.2.3.—At present, Landsat data reception stations and data distribution
centres are operating in USA, Canada, Brazil and Italy. One such station
is under construction in Iran and several more are planned. Ths satellite
data are available in the form of photo-imagery and computer tapes from
these stations. These data products are analysed by visual interpretation
techniques and by the use of computel processing methods and useful infor-
mation for a broad range of resources disciplines and management require-
ments are acquired and used.

1.3. Applications:

The multi-date and multi-colour Landsat imagery has wide applications
in resource evaluation, planning, management an development. Significant
results have been obtained globally in the fields of agriculture (crop acreage
estimation, yield forecasting, soil mapping, etc.), rangeland management,
forest resources survey, water resources management (surface water distribu-
tion, major watershed characteistics, etc.), geologic survey and mineral explo-
ration, cartographic mapping, land-use planning, marine resources survey,
disaster warning and assessment, etc. This is a new technology and there
is global awareness in harnessing benefit out of this new technology. Bangla-
desh became associated with this programme since the beginning and inspite
of limitations has made some uscful utilisation of this new technology in
the country. A brief account is given in the following sections.
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2. PROGRESS OF WORK AND PRACTICAL APPLICATIONS

2.1. Introduction :

LANDSAT 1 (then ERTS !) imageries fust arrived in Bangladesh in
early 1973, when two sets (12 and 13 each) of coloured slides and a few
black and white prints of some Bangladesh scenes taken by Landsat 1 since
October, 1972 were received by Mr. F.Z. Kutena, UN/O.T.C. Adviser to
Bangladesh Water Development Board. Bangladesh was then only program-
ming for participation in the ERTS Programme and was not fully participat-
ing in it. NASA was, however, taking photographs of Bangladesh with its
satellites for interests shown by Bangladesh carlier. Some of these photo-
graphs came to Mr. Kutena then advising the Bangladesh Planning Commis-
sion who were initiating a Bangladesh ERTS Programme with Dr. Anwai
Hossain as the Principal Investigator. These early imageries raised enthusiasm
in the country and a few pioneering interpreters started analysing them
within the limitted scope of facilities available in the country and some
interesting results were obtained. These ecarly achievements were acclaimed
nationally and also at iniernational Jevel. The programme, therefore, got an
enthusiasticstart. Though the programme is vet to function with full facilities
the progress of work and the activities of the programme is quite satisfactory.
Some of the major activities of the programme is described below.

2.2. Land accretion map of the coastal area in the Meghna estuary and the
Land-use studies in Chittagong and Chittagong Hill Tracts :

This was the first ERTS studies carried out in the country. The first set of slides
and photographs received throngh Mr. Kutena were used. As there were no
sophisticated instruments to analyse the data, visual interpretation of
land formation, sedimentation patterns and land use  classifications
were carried out using ordinary slide projector.  The slides  were
projected on the wall with an  ordinary  slide projector and the
delineations of different coloured patterns were made with a pencil on
drawing sheets hung on the wall.  Six slides werc projected separately and the
delineated details were then tronsferred with slight acjustments into one
tracing sheet. The consolidated details accumulated in a single tracing sheet
was further improved by visual ovbservations of the few black and white
prints received with the slides.  The details in the map thus piepaied were
all hand drawn from slide projections. No precise and Sophisticated mapping
equipments were used. It was, however, interesting that even with all such
improvised mapping arrangements, LANDSAT imageries have been transferred
into useful maps with revealing details in about 16 man-hours of spare time
and it was found to compare favourably with any existing maps which took
vears for preparation and provided an excellent pictorial review of the land
resources of this region (Figure 3).

2.2.1.--In this map, a broad land-use classification was made, Dry hill
areas with grass and scattered vegetation was separated from wet forest
cover. Karnafuli Hydel lake was for the first time delineated accurately,
clearly showing no inundation beyond Bangladesh's territorial bouncary,
thus putting an end to a controversial matter of discussion. The Aman
crop (second seasonal rice crop) areas in Halda and [chamati basin and
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in the flood plains of Anwara and Boalkhali in Chittagong district
could be identified. Coastal flood plains of Sitakunda and Mirershorai
could also be located . It was also possible to identify the new coasta!
formations outside coastal embankment in the Noakhali district. The
most revealing information however, came from the Bay of Bengal
The offshore islands were seen to be completely different in cartographic
outline in this map than that found in older maps. Some of the silt
deposition in the Bay that were identified and delineated as suspended sediments
were subsequently found to be new land under formation.  This  finding
itself was a discovery in the sense that never before this aspect of the
coastal morphology was seriously taken up for study ull this revealing infor
mation came out of this pioneering LANDSAT imagerics study.  This
discovery not only brought with it a great hope and unending expectation
to the country’s ever-expanding land need, but also gave a real boost to the
dormant LANDSAT Programme. The programme came (o lime hght with
this finding and attracted national attention.

2.3. Preparation of uncontrolled mosaics using Landsat imageries:

2.3.1. The first uncontiolled mosaic of Banglad.sh was prepared in
April, 1974 using the black and white 9" - 9" photographs of Bangladesh
scenes (Figure 4). These printouts were produced in Bangladesh from
the 9" 9" negatives supplied by NASA using locally manufactured contact
printer available at the space and Atmospheric Research Centre (SARC) of
Bangladesh Atomic Energy Commission. Since this was the first photo map
of Bangladesh produced in the country using satellitc images it revealed
some interesting cartographic details which were missing in the maps available
in the country that were produced by traditional mapping methods. Time
taken to produce such photo map and also the posuibility of repe:ting the
mapping every I8 days was an interesting advantage that drew every body's
attention in the country.

2.3 Since the preparation of this map, a number of mosaics have
been prepared at different dates using printouts of different bands and
different seasons (Figure 5). The cartographic variations were studied to
vield many more revealing details including surface water distributions at
various seasons, crosions and sedimentations in the rivers at various scasons,
forest covers in important forest areas of Sundarbans and Chittagong  Hill
Tracts, soil and geologic features, etc. These maps have  been  used by
various sectors of the Bangladesh FRTS (LANDSAT) Programme as basc
maps for interpretation.

2.3.3. World Bank has prepared a coloured map mosaic of Bangladesh
in the scale !-500,000 using ERTS imageiies. The Bank has also prepared
mosaics in the same scale using bands 5 and band 7. These maps were
delivered to the Bangladesh LANDSAT group by Dr. Wolfrum Drews during
his visit to Bangladesh in 1974, They are now being used by the various
sectors as base maps.

2.4 Land accretion studies in Patharghata in Patuakhali district:

An ecclogical study in the Patharghata Police-station of the Patuakhali
district was undertaken in 1974. LANDSAT images were used to map the
newly accreted land between Patharghata and Laldia island. The morpho-
logical changes were studied using aerial photographs of the area taken
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during 1963 and 1975. It was found that in acrial photographs of 1963,
there is clear sea between Laldia island and the mainland of Patharghata.
Afforestation programmes were started on the embankments that were
raised all round patharghata as jacket plantations and also as protective
shelter belts outside the embankment. 1t was found that a morphological
change occurred during the period from 1963 to 1969 and therc were heavy
siltation beyond the forests and the embankments. By 1975 the entire arca
was filled up and a mud flat connecting the Landia island and the Pathar-
ghata was formed. An area of 50 square miles of mud flat observed in
LANDSAT images of 1973 was subsequently mapped with derial photographs
taken in 1975 (Figure 6) and was followed by ground truth confirmation by
ERTS Task Force members. This area is now under forest co ~r and the
newly accreted mud flat is being afforested.

2.5. Mapping for coastal afforestation Programme.

Coastal area of Bangladesh has been subjected to ravages by cyclone and
tidal surges from times immemorial. The colossal damage to property and
loss of human life during the cyclone and tidal surges of early 1960's drew
wide attention and large scale embankments were raised all over the south
edges of Bangiadesh that faces the Bay of Bengal. These embankments
needed jacket forest plantation on them and shelter bolts outside to protect
the embankments from wave action at the time when cyclonic surges hit the
embankments. A massive coastal afforestation programme was, therefore,
started from 1964. While planting the embankments and the water fringes
with forest trees and “helter belts it was revealed that new accretions coming
out in the areas adjoining the embankments also need to be planted up with
trees for protection and consolidation. Then came the revealing discovery
that new land is being formed in the Bay. This increased the activity of the
coastal afforestation programme of the country. For proper planning and
accurate formulation of action plans, including coastal afforestation, maps of
these areas became an urgent necessity. Suvch maps were neither available
nor it was possible to undertake such mapping work with conventional
mapping technique available in the couniry. Forest Department who were
responsiole for the afforestation activities also needed maps for getting some
legal control over the newly formed land to enforce protective measures and
to allow natural succession of vegetation in these new lands. A map mosaic
of the coastal area of Bangladesh in ERTS band 6 showing the latitudes and
longitudes between which the possible areas fall was prepared and supplied
to the Department of Forestry (Figure 7). The Department of Forestry used
this map in initiating their case to obtain a legal support in the areas
indicated in this map with latitude and longitude references as follows:—

District Latituae Longitude Area

Chittagong .. 2245 N 92115 E 1,95,000_acres.
20 30’ N 92°30" E

Noakhali .. 22°30" N 91°00" E 4,50,000 acres.
21°30" N 01°30" E

Barisal .. 22°30' N 2015 E 3,60,000 acres.
21°18" N o1°00" E

I'atuakhali . 22°00' N 92045 E 2,25,000 acres.

21°15" N W0°15" E
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Ministry of land Administration and Land Reforms were approached with
these ERTS maps forming the basis. This was accepted and a notification has
since been issuec oy the Forest, Fisheriesand Livestock Division, Ministry
of Agriculture declaring the arcas referred in the LANDSAT mosaic with
latitude and longitude boundaries as protected forests. Bangladesh LANDSAT
Programme has now undertaken a programme of mapping 2ll the newly
accreted land in collaboration with scientists from Environmen'al Rescarch
Institute of Michigan (ERIM). A ground truth mission team from the Bangla-
desh Task Force and ERIM scientists went to the Bay of Bengal in_Fisheries
Department’s research vessel “Maach Ranga’ in November, 1977. Many
interesting observations have been made and bathymetric and oceanographic
data have been collecte!. These are now being analysed at the LANDSAT
Centre and in ERIM. It is expecte! that by mid 1978, a qualitative and
quantitative mapping of the coastal area will be com leted and a deailed
map will be available. Meanwhile a theoretical mode for (he coastal Land

accretion has been prepared and this will be tested with ground truth
observations.

2.6. Base line map of Pangladesh coast :

The Islamic Foreign Minister’s Conference and the UN Conference on
Law of Seas discussed 2 number of times about the coastal base linc of
individual countries. Govcrnment of Banglaaesh presented papers supporting
her views on base lme delineations in these conferences. For these papers
the Ministry of Foreign Affairs and the Bangladesh Inland Water Transport
Authority required mosaics of the coastal arcas of Bangladesh. These mosaics
wore prepared using different bands of ERTS .imagerics and were supplied
timely. In Apiil 1977, 500 prirtec copies of such mosaics were required
for 3rd UN Conference on the Law of Seas held in New York for incor-
poration in the country report. These were prepared in Band 4and the base
line was shown along the sedimentatior. bounaary (Figure 8). This work of
the ERTS Task Force was well appyeciated by the Ministry of Foreign
Affairs and also by the Ministry of Communications (Port, Shipping and
Inland Water Transport Division), Government of Bargladesh. This basc
line was ground truthed in November, 1977 in an expedition carried out
jointly by Bangladesh ERTS Task Force Team and UNDP/FAQO/ERIM
experts. It was found that the sedimentation line that was shown as the
base line ic at 5 fathom depth only where occasional shallow shoals were
observed. whereas the 10 fathom line is well outside the hase line shown
in this mosaic. Thus the base line shown coincides with sedimentation
line and truly depicts end of the territorial land boundary. Further verifi-
cation is necessary through hydrographic survey to fully establish the claim.
ERTS mosaic provided by the Task Force may be used as the base map
for any further study in this respect.

2.7. Land-use Maps :

2.7.1. Land usc maps of Sylhet, Mymensingh haor (low lying) area has
been prepated at a scale 1:50,000 using Landsat imageries, aerial photographs
and ground observations of specific iest siies (Figure 9). Two photographs
of Landsat 1 of Haor area in black and white print in MSS 7 were studied.
One taken in the month of November, 1972 revealed quite interesting details.
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The entite boto crop areas were covered by water and pockets of Aman
paddy were visible. A big block of Aman paddy in Baniachong P.S. was
detectable. The other photograph taken in the month of March, 1973
represented contrast picture. The high land and haor areas were easily
detectable. On the basis of different tonal characteristics, the areas were
delineated. Ground truth by an aiiciaft ana surface observations were
made to confirm the exact use of the land in some sampling areas. Aerial
photographs were also consulted. Finally, land was classified and sketched
on a known map scale and areas under different categories such as crop
settlement, water, etc., were classified.

2.7.2. Prelimivary lard-use maps of Sunamganj, Baniachog and Srimongal
arcas in the Sylhct district have also been prepared in the 1,30,000 scal.
(Figare 10-12). "These land-use maps have been used for iaentification of
water bodies. cultivable land, grazing and fallow land, settlement, etc.

2.7.3. A detailed map of DND (Dacca-Narayanganj-Demra) area showing
cultivable area, old and recent settlement, water bodies and fallow land have
been prepared (Figure 13).

2.7.4. Lancsat inageries have been used in locating broadcast Aman
area of Baniachong Police-station Estimation of acreages is under study
(Figure 12).

2.7.5. These are prcliminary attemps towards utilisation of remote
scusing technology for the preparation of digital land-use map of Bangladesh
for which a piogramme has alrcady been envisaged and correspondence
are underway with IBRD through ERD.

2.8. ERIM/Jahangirnagar University Programmes

2.8.1. In 1974, Environmental Rescarch Institute of Michigan (ERIM)
Ann Arbor, Michigan, USA invited Principal Investigator, Bangladesh Lancsat
Programme to initiate a proposal for a reserach project to be jointly conduct-
ed by ERIM and Bangladesh LANDSAT Programme under an USAID
competitive grant. This was an open global competition. With a view to
associate universities to such reserach studics, Principal Investigator invited
the Department of Geography, Jahangirnagar University who haa earlier
shown their interest in an ecological case study in the Haor areas of Sylhct
and Mymensingh to come up with a programme. A programme was ther
prepared by the University in collaboration with Bangladesh ERTS Programme
and was sent to ERIM through USAID. This proposal was approved
and Bangladesh was one of the five countries that received this competitive
grant. The project envisaged a land-use survey of the low-lying Haor areas
of Sylhet and Mymensingh districts using satellite imageries. The purpose
is to evolve a data base for optimum utilisation of benefits from the Haors
(low-lying area) of Sylhet and Mymensingh districts under this programme.
Bangladesh and ERIM scientists have carried out photo interpretation exer-
cises using aerial photographs, they have also visually interpreted the tonal
characteristics of the LANDSAT images and have ground truthed over the
area in low-flying light aircraft and also through ground visits. The data
from these interpretations and ground truth observations have been used for
computer processing of Landsat data to map cropping patterns in the area.
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The data was classified to show the extent of spring crop which is depcndent
on the subsiding water of the previous rainy season’s flooding. The com-
puter printouts have been produced showing water in blue colour, fallow
(dry) land in yellow and diflerent vegetation aensities as blue, green, magenta

and pink, etc.

2.8.2. Preliminary results of interpretation of these data indicates the
following :

(1) Individual cultiavated field are wusually smaller than the Landsat
pixel size, making individual field identification difficult.

(2) Large fallow areas used for grazing can be separated from actively
cultivated (green) fields.

(3) Water areas, some times as small as 5 acres, are correctly recognised
and delineated except when covered with aquatic vegetation (often

water hyacinth).

2.8.3. This programme is now at the final stages of processing and is
expected to yield useful results that may supply keys to further studies
using LANDSAT data in the country.

2.9. Winter Crop Estimation :

Landsat imageries have also been used for the analysis of winter rice
crop area. This was jusi a preliminary study to assess the possioility of
utilisation of Landsat imageries in the winter crop cstimation in the country.
Aerial reconnaissarce flights in small aeroplanes of the Department of
Plant Protection engaged in insecticide spraying in the winter crop area
helped in collecting the necessary ground truth. Since boro rice (winter
rice) crop is a monoculture crop in a vast tract of area in the Sylhet
and Mymensingh districts, this study has opened a new possibility for the
utilisation of LANDSAT imageries from annual winter crop inventory.
A sample winter crop estimation was made in the Sylhet-Mymensingh area.
This estimate shows an agreement of about 93 per cent. with 1973 data
of Agriculture Department . The results of these studies may be useful
for the programme for winter crop estimation that is being undertaken
under the sub-coutact component of UNDP/FAO projcct for the Bangladesh
ERTS (LANDSAT) Pro]glramme. Members of the ERTS Task Force and
the experts from ERIM have already started preliminary works in connection

with that programme.

2.10. Geologic feature studies :

2.10.1. The Brahmanbaria-Noakhali area was chosen as an experimental
ground for finding the scope of application of LANDSAT imagery in geomor-
phic and geologic mapping. It was found that in the plains and piedmont,
covered by Quarternary deposits, the imagery furnished useful information
on tonal variation and texture. They wete particularly useful in the delinea-
tion of trend and shape of water bodies. These information when plotted,
brought up pattcrns which significantly aided in mapping, paiticularly in the
classification of mapabie units. The satellite lma7ger1es (Landsat 1 and 2) of
the area in black and white of bands 5 and 7, and in colour of bpands
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4, 5 and 7 were studied at different scales. Also examination of film posi-
tives (70 mm) of the four bands (4, 5, 6 and 7) in the Additive Colour
Viewer (used in EROS data Centie, Sioux Falls, SD, USA) and of diazo-
prints of the film positives (9"x9") of those four bands were carried
out.

2.10.2. A black and white print of LANDSAT [ imagery No. E-1176-
03553 of band 5, taken during January 1973 is shown in Figure 15. It shows
some of the characteristic features of the area under study such as tonal
variation and drainage patterns. It has been found that tonal variation and
texture distinguished the present day drainage from disappearing and nearly
extinct drainage. In geneial, fine textured poorly drained alluvium, which
is mainly clay, gives dark tonc while coarse-grained well-drained alluvium
consisting of silt and sand gives a lighter tone. This is an agreement with
the observation made by Martin mm Missauri, U.S.A. Thus in the Brah-
manbaria-Noakhali area, grey tone probably iepresents predominantly clayey
soil (arale mati in Bengal), lighter tone, loam (deash mati), and the lightest,
sandy soil (balu mati).

2.10.3. The grey tone is restricted along and at the confluence of some
streams and may represent comparadvely moisty land, and the lightest tone,
restricted to older and drier stream beds having sand splays over both
banks. The gieyness of the soil may also be relative to its moisture
content. Even where lcam has a p-eciable moisture coatent, a grey
tone appears but when diy, it gives a lighter tone. Thus grey tone
has developed in soild consisting of silty loam and loam in the western
part of the area compared to clayey soil in the east or south. Here, the
grey tone is due to higher water retention capacity possibly because of the
presence of a haidpan at depth.

2.10.4. A roughly clliptical area, spreading E-W between west of Chaud-
dagram to Matlab Bazar, rather bulging in the sout-west of Barura has a
significant darker tone on the LANDSAT imagery. The causg of the
daiker tone is not clear. Studies of the soil and present day diainage maps
of the area have not given any clue. The dark tone may be because of
moisture daming due to the presence of a hardpan at depth or causcd
by a southern tilt along the northern margin of the area (Paranpur-Lalmai-
Mangichu Nadi) whereby water passage below the surface is somchow
obstructed.

2.10.5. The older courses of streams can be delineated following the
trend of scttlements (homesteads and tree plantations) soils and vegetation.
In most cases, the localization of present-day settlements follows the trend
of the old lcvels lying beside the older courses of rivers and along tne
scars left by the meandering streams.

2.10.6. Thus the settlements are linear along the levels of the dead
and dying rivers, and this lay-out persists through later times, even thou
no tiver exists. The former courses of the rivers can be identified by the
lincar orientation of the remmants of traces of old cowscs, bils (lakes)
and swamp, ox-bow lake and out-off meanders. These features when iden-
tified on the space imageiies and acial photogrpahs, have aided in the
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identification of former drainage channels. Study of the delineation of
the older channels and their relation with the presentday courses of nearby
streams has helped in suggesting a sequence of drainage of the area. The
levees are comparatively built-up areas on the banks of rivers and are
linear in pattern. They are built by sedimentation when the rivers are
in spate overflowing the banks.

2.10.7. Mapping with imagery of selected areas in Chittagong, Chittagong
Hill Tracts, Sylhet and Dinajpur have also furnished additional information
for incorporation in the geological maps of rhese areas.

2.11. Surface Water Distribution and River Course Monitoring :

2.11.1. The comparison of Landsat imageries of different months show
the seasonal distribution of surface water. Systematic studies of the inven-
tory of dry season surface water in the River, haor and bil areas will help
in irrigation planning. This study was initiated, but could not be done effec-
tively because at present the Landsat imageries are received from NASA
at least three/four months after the satellite passes over Bangladesh. Thus there
is a delay between the date of acquisition and date of ground truth measuie-

sents. This delay makes the observed features look diffcrent when data
analysis is attempted. For such a case .cal-time data is required. Since
Bangladesh is not only inteiested in the optimum utilization of her water
tesource but also its proper maragement and control, analysis of ERTS
data will yield many positive indications to the water resources manage ment
activities in the country. So collection of real time data through a ground
receiving station in the country is necessary. The situation will surcly
improve with the establishment of a Satellite Ground Station in the countiy.

2.11.2. Landsat imageries have also been used to correct maps of
river coutses. Courses of the river Bhairab near  Khulna, Jamuna
near proposed Jumuna river bridge  site, Sitalakhya near Kaligongj.
Karnafuli in Chittagong and Chittagong Hill Tracts, etc.. have been
studie! and many cartographic changes have been noticed. The navigation
routes in the Hatia Channel, Shahbazpur Channel and Tetulia channel
down to deep ser have also been studied using LANDSAT imags. Con-
tinuous observation of these channels and other river courses for dclineating
safe navigation is being envisaged.

2.11.3. Studies of Padma and Jamuna river has been carried out in
synoptic perspective to get the latest position of the river courses and the
seasonal variation of water width in these rivers. A Japanese firm cngaged
in Jamuna bridge feasibility study used LANDSAT images to study the
seasonal fluctuations of the beds of Jamuna river for selection of a proper
site for the bridge. Sequential study of images of Padma river near Hardin-
age bridge showed appreciable variations in water flow through the river
since 1975 only qualitative observations were made. Quantitative estimation
is possible and may be undertaken in future.
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212. Development of laboratory facilities and technical capabilities:

2.12.1. ERTS (LANDSAT) Centre is now equipped with photographic
reproduction and enlargement facilities for black and white pictures. Settingup
of a colour photo laboratory has also been envisaged during the next one
year. Four sets of Diazo Printer and Developer have been installed for
producing false colour composites of different bands of LANDSAT imageries.
These are now being processed locally and are used for various studies.
Aerial photographs of various test sites are being collected from the Survey
oi" Bangladesh and stored in appropriate storing facilities developrd in the
Centre. Interpretation of these photographs with mirror stereoscopes is
being canied out in the Cenire. For transferring of details both from
satellite images and from aerial photographs, a Zoom Transferscope already
installed in the Centre is being used. Cartographic enlargements can he
made using a plan variograph available in the ERTS (LANDSAT) centre.
A multispectral additive viewer and a Density Slicer with digital attachment
are in the process of acquisition. With all these equipments installed, the
Bangladesh LANDSAT Centre will become almost self sufficient to carryout
many reserach and operational studies using LANDSAT data.

2.12.2. Bangladesh ERTS Programme started with only a few trained
personnel, some of the ERTS Task Force members have since been
trained up to handle and interpret the imageties. They are also now capable
of using the instruments already installed. Available technical capabilities
are being expanded through visits and contacts of investigators to different
user countri.s where capabilities have already been developed. Some of the
investigators have also attended shoit training seminars and workshops
organised by UNDP and other international agencies. Further training of
investigators in different institutions in user and producer countries have been
planned and will soon be started. It is expected that with the completion of
the first phase of the Bangladesh ERTS Programme which will end in 1978, a
group of trained investigators will be available in the country to independently
run the second expanded phase which includes the establishment of satellite
ground staticn and regionalization cf Bangladesh facilities for ESCAP zone.

2.13. Seminars and Training:

2.13.1. Tt may be interesting to note that when Bangladesh LANDSAT
programme was first approved by Government in 1974, the LANDSAT
enthusiasts had to stiuggle hard to explain many basi¢ facts about this new
technology to the Government and even to many academicians in the
country. It was then felt necessary to generate interest and create awareness
in the country in this new technology. To fulfil this objective a seminar
on Remote Sensing, the first ever h-ld in the country on this subject, was
organised in January, 1975. In all 82 technical delegates from all over the
country participated. The crowded opening scssion was attended by well
over 800 persons. In six technical sessions, 22 resolutions were adopted.
The seminar generated quite a bit of enthusiasm in the LANDSAT Pro-
gramme in the country. The proceedings of the seminar that has been
published subsequently has been widely distributed. The result is that the
LANDSAT Programme is a widely known and well acclaimed

. rogramme
in the country and with LANDSAT Centre already established an equipped



13

and with the satellites about to become operational, Bangladesh may
take a leading part in the wotld for the utilisation of LANDSAT data in her
resource planning and resource development activities in near future.

2.13.2.—Investigator from Bangladesh ERTS (LANDSAT) Programme
participated in national and international seminars and have presented
papers on the activities of ERTS Progiamme in Bangladesh. Some of the
investigators have delivered lectures and distributed prepared lecture-notes
on Remote Sensirg Technology in the post graquate classes of the Uriversi-
ties. This has added enthusiasm in the subject and the curriculam has been
expanded to include Remote Sensing and Satellite surveying in regular courses
i, the post graduate studies. Bangladeshi investigators have also presented
speeches, lectures, slide shows on Remote Scnsing ard Satellite surveying in
some meetings of social, scientific ana cultural organisations. The Principal
Investigator and other investigators have participated in television and radio
programmes to explain this new technology, its utility in the country’s
development.

2.13.3.—A two day seminar'workshop on Remote Sensing and Satellite
surveying was organised by Banglacesh FERTS (LANDSAT) Programme in
Dacca on July 1 and 2, 1977. Di. Z.D. Kalenskv, Research Scientist, Forest
Management Institute, Environment Management Service, Ottawa, Canada
was the Principal Speaker. This was principally organised as a training
Seminar/workshop for the meinbers of the Task Force of the Bangladesh
ERTS (LANDSAT) Programme but officials fromi concerned Government
Department and Autonomous bodies also participated in the Seminar/work-
shop.

2.13.4.—Bangladesh ERTS (LANDSAT) Task Force assisted USAID in
organising the ATS-6 demonstration programme in Dacca on 2nd August 1976
Principal Investigator and two Chief Investigators also participated in the
programme which was Telecast in closed circuit T. V. at Dacca, Chittagong
and Mymensingh. The Principal Investigator, in fact, exchanged words with

his counterparts in USA through this demonstration project.

2.14. TExpert services :

2.14.1.—Mr. F.Z. Kutena, UNOTC expert attached to Water Develop-
ment Board pioncered the introduction of this new technology in the
country. In fact the initial planning, organisation, studies, interpretations,
and ground truth missions were planned and performed under his expert
guidance. The first images from NASA was received through him; he also
built up a library on Remote Sensing with literature collected by him. The
first image interpretation was done under his guidance and the first ground
truth mission in 2 helicopter was done on 7th February 1973 under his
leadership. He also advised in the planning and Programming of the first
National Seminar on Remote Sensing and Satellite Surveying held in January,
1975 and also participated in the seminar with presentation of a paper.

2.14.2.—Dr. Norman H. MacLeod, Director, Earth Resources Development
Research Institute (ERDRI), Washingto.. D. C. formerly a Professor in the
American University of Washington and a NASA medal winner for exceptional
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scientific achievement, was available in Bangladesh for a short term consultancy
of two months from 8th December, 1976 to $th February 1977. During
his short stay Dr. MacLeod made valuable contribution to the Bangladesh
ERTS Programme by imparting training to the investigators in setting the
laboratory and the equipment and also in planning the future activities. He
also participated in a ground truth mission on 21-22 January, 1977 in the
Meghna estuary which was synchronised with the LANDSAT pass over the
area. During this trip the Chairman of the Task Force and members of the
Task Force walked on newiy emerging island in the Meghna estuary which
was piedicoted by them as possible land accretion two years back. At Dr.
Maci eod’s personal initiative NASA took photographs of the area at the time
the team was visiting the island. This image will be subjected to dectailed
study soomn.

2.14.3.—After completing his short assignment D:. Macleod went back
to USA, but he continued to work for the programme in USA with support
from FAO, Rome who are the implementing agency for the Bangladesh
ERTS Programme’s UNDP component. He arranged selection and ordering
of equipment and feasibility of training facilities for Bangladesh investigators.

2.14.4.—Dr. Macleod has returned as long term adviser to the programme
in September 1977 and since his arrival, his liasion with UNDP, FAO,
NASA and other international agencies has been found to be useful in the
smooth implementation of the programme.

2.14.5.—Dr. D. G. Protz cf University of Guelph, Canada visited Bangla-
desh in 1977 as a short term consuttant under an IDRC research grant to
Bangladesh  LANDSAT Progamme. Dr. Protz assisted LANDSAT Task
Force to prepare a comprehensive plan for the studies of the watershed
areas in Chittagong Hill Tracts to find the rate of siltation in the Karna-
fuli hydro-clectric reservoir, and surface water ecological studies in the west
and south west Bangladesh.

2.14.6.—Dr. R. A. Pacheco, a Remote Sensing  Specialist from the
Remote Sensing Unit of FAO, Rome was available in the country for
three weeks 1n  September/October, 1977 as  short-term consultant.
Dr. Pacheco assisted the Task Force in the stratification of all ths sixteen
Landsat format that cover Bangladesh and also helpad in the selection of
a number of test sites for future observation and ground truth. He also
delivered lectures to the Task Force on ground truth data  collection and
landuse planning. Dr. Pacheco’s short visit was extremely useful to the Task
Force members.

2.14.7—A team of experts from the Epvironmental Rescarch Institute
of Michigap (ERIM), USA was in Banglacesh from Octobor 22 —~November
11, 1977. The team was led by Mr. F. C. Poleyn, ERIM’s Research Engineer
and an expert on Occan Bathymetry. The visit was in connection with the sub-
contract  component  of  the FAO/UNDP project  for Bangladesh ERTS
(LANDSAT) Programme which has been awarded to ERIM. This sub-
contract envisages mapping of the coastal land accretion in Bangladesh,
winter crop estimation and also on-the-job training of the ERTS investigators
in Bangladesh and in USA. The team organised a half a dav lecture pro-
gramme on the Satellite Remote Sensing and its application on 2nd November
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1977 which was participated by members of the Task Force and participants
from user organisations. This was a useful introduction for all the Task
Force members. The ERIM team then split up into three groups. Mr.
Harvey Wagner, a Research Associate and eapert on computer processing was
assigned to look inte the Statistics Division’s computer IBM 360/30 to pre-
pare a demonstration programme for Bangladesh investigators at Dacca. In
two week's time, he succeeded in training the computer to take a demonstra-
tion programme with Landsat (ERTS) Tapes. A sccond group consisting
of Mr. Tom Wagner, a Geomorphologist, Mr. N. Roller, a Forestry Remote
Sensing expert and Dr. B. Haack, a Geographer went to ground truth
mission in and around Dacca with the Agriculture and Cartog.aphy group
of the ERTS Task Force. The thira group with Mr. F.C. Poleyn went to
the coastal area of Bangladesh in Fisheries Department’s Research Vessel
«Maach Ranga’ and carvied out different oceanographic and bathymetric
measurements in the Bay of Bengal. The team took measurements and
collected samples at different places recorded by Decca readings on board
the vessel and went down to a latituae of 21°13% which coincides with the
10 fathom lime. The visit was also synchronised with passes of the LAND-
SAT 2 over the areas between 4-7, November, 1977. The team aiso visited
Sundarbans on 7th November 1977 where Mr. N. Roller, the forestry and
wildlife expert joined. A test ground truth survey on forestry sampling was
carried out in Shela block of Sundarbans. The data collected by these teams
will now be analysed both at Dacca and at ERIM by Bangladeshi investiga-
tors under the guidance of ERIM's experts and will result in a number of
maps and blow up computor print out that will be useful for country’s
agriculture, water resources and forestry planning.

2.15. Distribution of ERTS Data:

Landsat data are available to the participating agencies through the
investivators assigned to the programme. LANDSAT Data ar. also supplied
to other user organisations whenever it is required by them. The following
organisations and agencies have receivea LANDSAT imageries from the
LANDSAT Centre:-

(1) Department of Geography, Dacca University for course work and
tescarch.

(2) Department of Geogiaphy, Jahangit Nagar University, for course
work, research and USAID/ERIM Project.

(3) Department of Water Resources Ergineering, University of Engineer-
ing and Technology. For course woik and research.

(4) Petro-Bangla (oil exploration corporation) for possible use in oil
exploration.

(5) Directorate of Land Records and Suiveys for use in settlement
mapping.

(6) Museum of Science and Technology for display and records.

(7) Special studies Directorate, Water Development Board for studying
surface water distribution,
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(8) Forest, Fisheries and Livestock Division, Ministry of Agriculture

for identification of international boundary in the Bangladesh-Burma-
India border.

(9) Ministry of Foreign Affairs and Bangladesh Inland Water Transport
Authority for base line map of Bangladesh.

(10) Commonwealth Human Ecology Council-Bangladesh (CHEC-Bangla-
desh) for case studies.

The images supplied were all reproduced in the ERTS (LANDSAT) photo
laboratory and was aistiibuted free of charges.
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3. NATIONAL SUPPORT

3.1. The Government of Bangladesh approved the scheme for ERTS
Programme in June 1974 with an estimated total cost of Tk.24-88 lakh
(Foreign exchange component Tk. 13-66 lakh). This was revised in April,
1975 and approved in August, 1976 with a total cost of Tk. 90-87 lakh
(Foreign exchange component Tk.61:22; for four years from 1974-75 to
1977-78. The expenditure incurred up to June, 1977 is Tk. 15-20 lakh. The
allocated budget provision for 1977-78 is Tk. 9-00 lakh.

3.2. At the initial stage of the programme, when there was no fund,
no office, no manpower and no equipment or materials, the schems was run-
ning at the support of the participating organisatiors. Bangladesh Atomic
Energy Commission provided manpower, oflice space and all other allied
facilities. Forest Department also provided manpower, materials etc. The
support 1eceived from other organisations like Ministty of Planning, Science
and Technology Division, Water Development Board, Plant Protection De-
partment, Survey of Bangladesh, Fisheries Department, Geological Survey,

etc., are worth mentioning.

3.3. Bungladesh Embassy in Washington has throughout the pzriod given

constant support to the programme. Mr. S. R. Karim, Economic Minister,
Bangladesh Embassy, Washington has jointly signed the agreement with NASA,
iving ERTS imageries from NASA.

along with Principal Investigator for recei
All correspondence with NASA and EROS Data Centre is communicated

through him. He is actively persuing correspondances with NASA and other
agencies in USA.
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4. INTERNATIONAL COLLABORATION

4.1. UNDP is providing external assistance for this scheme with FAO as
the executing agency. The initial commitment of UNDP for US § 220,000
has been increased to US $469,150. An approixmate amount of $ 100,000
has been spent by UNDP/FAO for the schemes up to June 1977 in the
form of equipments, materials, short term consultancy, serainar participation

etc. The major part of UNDP contribution is likely to be spent during
this vear and next year.

4.2. NASA of USA has supplied LANDSAT Data to Bangladesh Landsal
Programme frce of charge through EROS Data Centre since 1973. So far
US $§10,000 have been spent by NASA for Bangladesh imageries. A request
for another $ 20,000 for Landsat imageries has been made to NASA. This

amount may be deposited in the Bangledesh account with the EROS Data
Centre and the Landsat imegeries will be ordered from there.

4.3. International Development Research Centre (IDRC) has a
Bangladesh a grant of § 1,31,900 for special studies us(ing La)ndsat im\;ggri{eei
and ground truth observations. Dr. D. G. Protz of University of Guelph
Canada visited Bangladesh in 1977 and prepared a comprehensive plan for the
studies of the watershed areas in Chittagong Hill Tracts to find the rate of
siltation in the Karnafuli hydro-electric reservoir and also surface water and

ecological study in the west and south west Bangladesh. This i
likely to startIn full swing from Februaty, 1978, R

44. IBRD is likely to support a programme for preparation of degitised
colour land use map of Bangladesh using Landsat imageries. A project for

a grant of US § 2,25,000 has been sent to IBRD through ERD and is now
under correspondence.

4.5. A package programme for training of LANDSAT Task Force
was prepared in 1976 and sent to USAID through ERD. T?zis %rSCL smf%?(gg

fackage_ls_ now under consideration and if approved will provide different
evel training to the investigators.

4.6. With all these international collaboration Bangladesh ERTS (LAND-
SAT) Programme is likely to develop its full capabilityg in the usc Of(Sat:lIlEe

Remote Sensing Technology which is a2 new scientific too!l for resource de-
velopment.

4.7. International Commitments:

4.7.1. ESCAP inter-governmenial meeting on i
lite Surveying of the Economic and Sociaf; Comlzfi'sg(i‘(:g Sf_gr:snzgsi: n::ndS a:gl-
Pacific (ESCAP) was held at Bangkok fiom 7-13, June 1977. The mectine
was participated by 134 delegates from fiftcen ESCAP member countries ang
six international crgarisations. Dr. Aawar Hossain, Principal Investigator
Bangladesh ERTS (LANDSAT) Progiamme and Chairman, Bangladesh Atomic
Energy Commission was the lcader of a five-member dclegati;)n from Bangladesh
:'ll‘: ;g:ﬁ:lge.cted as Chairman of the Technical and Drafting Committee of
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~ 47.2. The meeting discussed latest development in the ESCAP countries
in the field of Remote Sensing and Satellite Surveying. The concept of rc-
onalisation of country facilities, research and development activities in the

i
eld of Remote Sensing and Satellite Surveying and Training Programmes and

proposals in the field were discussed.

4.7.3. Bangladesh’s favourable geographic edpositiou for a regional ground
receiving station has been strongly projected in the meeting. Bangladesh
also oftered to host a regional centre for Remote Sensing and Satellite
Surveying for the ESCAP Countries in Dacca. In the field of regional train-
ing programme, Bangladesh offered 1o extend the scope of the training work-
shop in Remote Sensing to be held in Dacca in December, 1978 to ESCAP

to sponsor the same for regional participation.

4.7.4. Bangladesh’s proposal for the research and development in the
field of flood forecasting and water resources management, and coastal zone
monitoring using Satellite Remote Sensing Technology was adopted in the

meeting.

4.7.5. The meeting also discussed and adopted Bangladesh’s proposal
for the strengthening of activities of the ESCAP Secretariat to ensure pro-
gressive sharing of experience and knowledge in the field of Remote Sensing

and Satellite Surveying in the region.

4.8. Twelfth International Symposium on Remote Sensing and Satellite Surveying

Environmental Research Institute of Mich:gan (ERIM) organises Interna”
tional Remote Sensing Symposium once every 18 months. Since the Eleventh
Symposium, it has been decided that to make this symposium international in
aﬁ respect, including the organisational aspect, every alternate symposium will
be held outside Michigan. Accordingly ERIM sent out offer to different
interested organisations in different countries including Bangladesh ERTS
(LANDSAT) Programme in late 1976. Since Bangladesh ERTS (LANDSAT)
Programme was then not equipped to host such a big international events,
it was not possible for the programme L0 become the host. Philipines offered
their willingness to host and Manila was selected for the venue of the XII
Symposium to be held in April, 1978. The XIII Symposium will be held
in Ann Asbor, Michigan in October, 1979. Bangladesh is now developing
her capabilities and it is expected that she may be able to host the XIV
Symposium to be held in early 1980. Principal Investigator, Bangladesh ERTS
(LANDSAT) Piogramme ‘has been included in the Organising Cowmnmittee for
the Manila Symposium and he may propose to the Organising Committee
Bangladesh’s desire to host the symposicm at Dacca in early 1981.
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5. INDICATIVE FUTURE PROGRAMME OF ACTIVITIES

5.1. Introduction:

Bangladesh Earth Resources Technology Satellite (ERTS) now called
Landsat Programme will be an essential supporting programme for the pre-
paration of long term perspective plan for Bangladesh for its natural resouices
development in different economic sectors of the country. The main user
sectors are Agriculture, Forestry, Water Rescurces, Cartography, Fisheries
and Oceanography. Instrumentation, Geology and Meteorology. This pro-
gramme aims at the development of capabilities to use space and remot:
sensing technology for inventorying natural resources and monitoring the
natural hazards like cyclones, floods, storm surges, etc. in the country. The
gvlerall objectives of the various sectors of the EﬁTS Programme is summarised
elow:—

5.2. Agriculture Sector:
(1) To study the Land types and soil Characteristics.

(2) To study the cropping intensity and cropping pattern.

(3) To resolve and develop indentification keys for major crops, e.g.,
rice, jute, sugaicane, wheat, potatoes.

(4) To determine the cultivated area for each species of rice, jute, sugar-
cane and other crops under multiple cropping pattern.

(5) To determine refined crops calendars for various important crops in
different of the country.

(6) To estimate yields and production of major crops.

(7) To locate and estimate the extent of crop damage by natural pheno-
mena such as flood, draught, disease, pests and weeds so that reme-
dial measures can be taken.

5.3. Forestry Sector :

()] 'go estimate the present and future forest production of the Sundar-
ans.

(2) To identify the changes in the coastal pelt for natural afforestation
purposes. '

5.4. Water Resources Sector :
() Mapping of inundatea areas and sand deposits on cultivable land.
(2) Studies of salinity distribution.
(3) Dry season surface water inventory.

£.5. Cartography Sector :

(1) The cartography programme in Bangladesh is designed to prepare
up-to-date topographic maps of the country with the help of ERTS
imagery. In addition, various types of th:>matic maps of the whole
of Bangladesh will be produced as a co-ordinated programme of
other individual units of Bangladesh ERTS programme.
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5.6. Oceanography and Fisheries Sector :

(1) To determine the cffectiveness and reliability of ERTS data significant
to fisheries, both inland and marine waters.

(2) To determine the feasibility of using remote sensing cata in locating
the schools of fish and prawn in inland and marine water.

(3) To find out the usefulness of the remotely collected environmental,
ecological and rescuce data for improving the harvest and manage-
ment of important commercial species of fish and prawn.

5.7. Instrumentation Sector :

(1) Screening, selection, reproduction, storage ana retrieval of ERTS
data rcceived from NASA.

(2) Operation, maintenance, repair and calibration of instruments used
in Bangladesh ERTS Programme.

(3) To store the standard spectral signatures of our important crops such
as different varieties of rice, jute, sugarcane, potato, tea, tobacco
forest types and also free water surface ana water depths to be pre-
pared from study of the reflectance characteristics by individual
sectors.

(4) To process and reproduce remotely sensed data by both manual and
computer methods in collaboration with other soctors.

(5) Timely distribution of ERTS data to individual users.

5.8. Geology Sector :
(1) To identify gross lithological/formational division.

(2) To delineate broad structures in the northern and eastern parts of the
country.

(3) To study the changes in the river channels in selected areas.
(4) To identify and classify drainage patterns.
5.9. Meteorology and Atmospheric Research Sector:

(1) To investigate the utilisation of satellite imagery for meteorologica
observation with the objective of augmenting existing cyclone studies

(2) To study cloud dynamics using satellite imagery.
(3) To forecast crops using metcorological and satellite data.
(4) To eliminate atmospheric effects on ERTS data.
5.10. In addition to the above sectoral activities, the following specific

projects will be undertaken iointly by the Task Force members in colla-
boration with other national and interna‘ional agencies :

(1) A colourland use map of Bangladesh to be prepared by using coni-
puter Compatible Tapes (CCT). prepared by using com

ORIGINAL PAGE
OF POOR QUALuvlms



22
(2) %tudy of Karnafully reservior and its watershed in Chittagong Hill-
racts.

(3) Study of surface water in the lower Ganges Basin for development
of dry season water resource for irrigation and land use.

(4) Study of the salinity intrusion in the southern and Western parts of
Bangladesh.

{5) Preparation of a crop inventory of specific test sites in Bangladesh.

(5) Preparation of maps showing cropping pattern and intensity in the
coastal belt.

(7) Study of the land accretion phencmenon in the Bay of Bengal.
(8) Study of causes of floods & assessment of damages.

(9) Formulation of Regional Programme {o- water resource manage-
ments and Flood studies.

(10) Monitoring of coastal zone and inland river courses and exploration
of marine and fish resource of the country.

(1) Co-ordination with aerial photography project.

(12) Development of photo-interpretation laboratory including colour
photo labs.
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6. FUTURE PROJECTIONS.

6.1. 'To accomplish the future activities, it is pre-requisite that LANDSAT
imageries are available in the country continuously. It will, however, be
difficult to get LANDSAT imageiies continuously from NASA due to limita-
tion of Tape Recorder capacity in the satellites. Moreover, NASA will pri-
marily rely on direct transmission in future satellites. As such, a satellite
ground station is required in Bangladesh urgently. The main purpose of this
ground station will be to receive duta from both resource satcllites and
meteorological satellites. The real time data that will be received from the
ground station will be used in monitoring the country’s economic activities
specially in the agriculture and water resources Seclors. The resource satellite
data when combined with more synoptic meteorological satellite data, alsc
received through the ground station on real time basis, will also help in
improving the National Storm Warning Scrvice. The scope of this satellite
ground station may be extended in future for advanced satellite systems like
LANDSAT-D, Seasat, Heat capacity mapping Mission (HCMM), Metsat
(TIROS-N and Geostationary), etc., introduced by NASA/NOAA of USA
and such organisations of other countries.

6.2. With these points in view, a scheme has been prepared by the
Bangladesh LANDSAT Programme with a total estimated cost of Tk. 17
crore (F.E.C. Tk.12crores). This scheme is an expansion of the Bangladesh
ERTS (LANDSAT) survey programme which is an approved on going pro-
gramme. This expanded programme envisages setting up of a National Re-
mote Sensing Centre that will be equipped with dual purpose ground receiv-
g station and attached laboratory facilities for processing and distiibution
of satellite data. In this expanded scheme of the Bangladesh ERTS (LANDSAT)
programme the approved scheme for the expansion of the Space and
Atmospheric  Reszarch  Centre (SARC) of Bangladesh Atomic Energy
Commission has been integrated. The combined scheme is scheduled to start
from July, 1978. To operate these expanded programme as truly independent
scientific activity, it has been proposed in the scheme to set up an organiza-
tion known as Space Research and Remote Sensing organisation (SPARRSO)
which will be an autonomous body to run the Space Research and Re-
mote Sensing activities in the country. The organizational structuro of
SPARRSO is shown in Appendix III. In the first meeting of the reconstituted
National ERTS Committee held on 12-10-1977, this scheme has been re-
ommended for approval. Earlier Bangladesh Atomic Energy Commission
has offered space for establishment of SPARRSO in its Savar complex - site.
Science Adviser to the President has also examined the scheme and the details
in the scheme have been incorporated as per his suggestions. The scheme is
now awaiting formal approval by the Government.

6.3. With the satellite receiving station and ancillary facilities installed
under this arrangement and with trained manpower available under the
Frogrammc, Bungladesh will be in a position to host a Regional Centie
or Remote Sensing and Satellite Surveying at Dacca. The proposed Regional
Centre can be developed into a research-cum-training centre for satellite re-
mote  sensing investigations in the region. Bangladesh has also a great
feographical advantage in claiming for such a regional remote sensing centre.
t is virtually at the centre of a large number of ESCAP countries. A
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standard ground station located at Dacca will cover all these countries, partly
or fully and will offer the highest number of country coverage as compared
to any other country of the region. With financial assurances available
through the scheme “Bangladesh ERTS (LANDSAT) programme phase 11"
for establishment of ground station and ancillary facilities for International
Standard Remote Sensing Centre i the Country, Bangladesh may offer to
ESCAP its facilities for establishing a Regional Remote Sensing Centrc at
Dacca. Since the concept of regional centre for Remote Sensing and satellite
surveying is now under review in ESCAP an early implementation of the
‘Bangladesh ERTS(LANDSAT) Programme Phase-11 is most desirable.

6.4. Bangladesh is a young country, but determined to develop its
scientific and technological potential for the exploitation of her natural re-
sources for the welfare of her people. The proposed SPARRSO will provide
facilities to obtain real time data from satellites that will be usc "ul to achive
this national aspiration. With regionalization of SPARRSO facilities,
Bangladesh will offer to the countries of the south and South-East Asian
region real time satellite data of their country for the purpose of inventorving
their natural resources and monitoring the natural hazards. Establishment
of SPARRSO will thus b. a major first step in developing Bangladesh’s
national capability in offering scientific and technical co-operation to the
neighbouring countiies of the ESCAP region. SPARRSO will thus become a
symbol of Bangladesh’s scientific and technological advancement.
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ERTS IMAGE FORMATS IN
BANGLADESH

Fig.2, 16 ERT8 image for mata of Bangladesh. ’B'L,( ~0°
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A sample mosaic map of Bangladesh prepared from ERTS imageries. (ofiginal sca'e 13, 1,000,000,
Biack & White)
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Fig. 11 : Land-use map of Hail Haor (Seimangol) aer (origing scale 1@ 30,000, colour)
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B ¢ iginaj scale 1: 30,000, colour)
Fig, 12 : Land-yse map of Buniachong Haor area (originaj scale 1@ 000, ¢¢
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Londsat ground recewing station coverages in ESCAP region

g e ———

Fig, 16 : LANDSAT ground receiving station coverages.
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NASA Earth

Appendix: -1

Resources
Survey
Program

———— - — v ——— —

tiatenat Terhinea!
et Service

g .‘.‘Q

Prargs of o

Weekly Government Abstracts

Terhineal teport summanies for science, technology,
Dusiness  and tederal state. snd local governments

June 27 1977

NTISUB/C/093-026

REPORTS CONTAINNG AUTHOR-
IDENTIFIED SIGNiF.CANT RESULTS

investigations using Data from LANDSAT-2.
Anwar Hossain,

Atomic Energy Commission, Dacca (Bangladesh), Feb. 77,
Sp NASA-CR-152632

E77-10138 Price code: PC A02'MF A0l

The author has identified the following significant resul(s.
New linds for forestation were set aside 11 the coastal area of
Bangladesh, based on LANDSAT mosaics (Chittagong)
.195,000 acres, Noakhali- 450,000 acres, Barisal - 360,000 acres
and Patuakhali - 225,000 acres). LANDSAT imagerics were
used for jdentification of drainage patterns in both the old and
new Comilla district.

NTISUB/C/093-028

National Technical ‘9,‘
Information Service

Weekly Government Abstracts

Techmical report summanes for sclence technology.
business. and federal. state and local governments

July 11 1977

No newslotter ssued for
1ssue 77-27 due 1 lack
ot input.

Notice to WGA subscribers

Investigations using Data from 1 ANDSAT-2.
Anwar Hossain.

Atomic Energy Commission, Dacca (Bangladesh), Apr. 77,
4p NASA-CR-152698

E77-10152 price code: PC A02 ME A0l
The author has identified the following significant results.

LANDSAT imageries of Mirpur area of Dacca disty ct were used
in connection with surveys for black plastic ¢clay. The ima-
geries showed the broad paitern of small valleys cutting into
Madhupur clay. Land-use maps of Haor areas of Svlhet and
Mymensingh disthicts were prepated.  As atest case, two thana
areas, namely, Nickley md Astogram were classified in different
categories such as crop, settlement, and water. 1t does rot
show much agreement with the Agricuiture Dept's. statistics.
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APPENDIX Il
ERTS TASK FORCE MEMBERS

SI.  Name and Designation of Odicers with Sectors, Responsibilities.
No. Parent Office.

1. DrR. ANWAR HOSSAIN, All Principal Investigator,
Chairman, Bangladesh Atomic Energy (Director-General).
Commission.

2. MRr. M. U. CHAUDHURY, Forestry Chief Invesiigator and
Officer-in-charge S‘Flanning) Forests, Fish- Seccretary, ERTS Task
eries and Livestock Div., Ministry of Force.

Agriculture.
3. Mr. M. A, MUYED - Investigator,

Asstt. Chlcf Conservator of Forests, Office
of the Chief Conservator of Forests,

4, M=r. M. ASHRAFUL ISLAM, » Co-lnvestigator,
Extra Assnt. Conservator of Forests, Office
of D.F.0., Cox’'s Bazar.

5. MR M. A. H. PRAMANIK Instrumentation Chief TInvestigator,
Director (Instrumentation) .SARC BAEC.

6. MrR. MOHD. JAHANGIR KABIR, - Investigator.
Scientific Officer, SARC BAEC,

7. Mr. M. A. JALIL, o Co-Investigator,
Junior Engineer, SARC, BAEC.

8. Dr. A. AZIM, Agriculture Chiefl Investigator,
Deputy Director, Deptt. of Plant Protection.

9, Mr. A. K. M. FARIDUDDIN BHUIYA, o Investigator,

Senior Scientific Officer, Aycicuiture
Research Institute.

10. Mg, Q. T. HOSSAIN, | Co-Investigator,
Asstt, Aerial Pest Control Officer, Depit.
of Plant Protection.

e e i - e D ) D A D D D D AR, S A A Rl i - -

i1, Mgr. M. A, RASHID Water resource Chief TInvestigator,
gqmy Director, Banaladﬂgh Water Dev.
oard.

12, Mr. MONSOOR ALJ, = Investigutor,
Asstt. Engineer, Special Project Preparation
Cell, BWDB.

13, Mr. M. A. GAFOO & Co-Investigator.
Asstt. Technical Oﬁccr, BWDB,

14, Mr. M, ABU BAKR, Geology Chiel Investigator.
Superintencin, % Gcoloml. Geological Survey
of Banglades

15, Mr, MIZANUR RAHMAN Investigator,
Assnt, Geologist, Geolo(lcaf Survey af -
Bangladesh.

16. Mr. MOHD. HASSAN " Co-lnvestigator,
Assit, Geolo'!:r Gcolo;lcal Survey of
Bangladesh.
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§l.  Nameond Designation of Officers with Sectors. Responsibilities.

No. Parent Office.

17. Dr. A. M. CHOUDHURY, Meteorology Chief Investigator,
Direcior, SARC, BAEC,

18. MR. M. A. JABBAR, s Investigator.
Senior Scientific Officer, SARC, BAEC.

19, = Co-Investogator,

20, Mr. M. AHSANULLAH, Oceanography Chief Investigator,
Senior Scientific Officer, Marine, and Fisheries.
Biological Lab,, Cox's Basar.

21, MR. LIAQUAT ALL » Investigator.
Senior Scientific Officer, Fisherles
Directorate.,

22. MRr. SHAFIQUR RAHMAN, » Co-Investigator,
Hydrologist, Fisheries Directorate.

23, MR. SALAHUDDIN AHMED, Cartography Chief Investigator.
Projecs Officer, Survey of Bangladesh,

24, " Investigator,

25. oo i Co-Investigator.

BGP-77/78-4805D.600 date 25.2-78,



APPENDIX—III

EDEABLY ZRAME |

ORGANIZATION STRUCT

SCIENCE & TECHNOLOGY

NATIONAL COMMITTEE OF THE
SPACE RSESEARCH & REMOTE ‘l
SENSING CRGANIZATION

SPACE RESEARCH & RE
ORGANIZATION (SP.

|

APPLICATIONS TECHNOLOG
DEPARTMENT DEPARTME
I DIRECTOR I t DYRECTOR

— - | LY
AGRICULTURE WATER RESOURCES FORFSTRY GROUND STATION | INSTRUMENTA!
DIVISION DIVISION DIVISION I DIVISION ) DATA PROC f—.SS‘rl
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ADMINISTRATION &
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. NECE e e T
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SCIENCE & TECHNOLOGY DIVI5ION I

|

A

\ EXECUTIVE COMMITTEE i

|
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ORGANIZATION (SPARRSO) l

l’ DIRECTOR GENERAL ,

ON STRUCTURE OF SPARRSO

TECHNOLOGY
DEPARTMENT

! DIRECTOR l

|

|

l

RESEARCH
DEPARTMENT

, DIRECTOR J

1

-

- | | |

INSTRUMENTATION &

PHOTOGRAPHIC
DATA PROCESSING Div.

l , .
DIVISION

ATMOSPHERIC PHYSICS

DIVISION

| AGRO & HyDRO | | | SPACE pHYSICS

' DR( & ROCKET DYN,
‘METEOROLOGYDIV. I DIVISION

' ROCKET TECHNOLOGY
DEVELOPMENT
DIVISION

TOGRAPHIC
DIVISION

PLANNING DEVELOPMENT &
TRAINING

SERVICES, CO-ORDINATION
& INTERNATIONAL AFFAIRS

DATA ANALYSIS
DIVISION
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PUBLICATION
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