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CHAIRMAN,
ISRO.

ISRO HQ.
FEBRUARY 5, 1981Y S RAJAN,

Earth Observation Programme of the
Indian Space Programme.

i. As Chairman desired an overview on the matter especiallyin terms of programme direction, user interface develop-
ment, advanced research, transfer of useful applications to the
users (including State Government agencies), training courses,
and planning for tother' applications, I address all these.
issues comprehensively in this note - in sufficient detail to
provide technical clarity and at the same time to keep the
Contents at sufficiently high level of (system) aggregation at
which Chairman operates,
2e Though I can hairsplit the legal~bureaucratic wordstruc-

tures like ISRO, DOS, Secretariat, HQ, Programme Office,
SAC, NRSA etc to complexify clear technical issues as is getting
popular in some quarters nowadays, I have purposely refrained
from doing so in view of the task enunciated in para 1 above.
Mor have I taken a view that NRSA & ISRO programmes are diffe
rent immiscible entities - though organisationally permeable
walls have yet to develop between these two entities. Thereis however no excuse at the highest levels to consider SAC o
MRSA foreign to the Indian Karth Observations programme though
problems of personalities, histories and bureaucratic (rule
based) maze may be real, Hence at the level of @ policy paper,
as a first approximation I have taken a "bird's eye-view" and
pointed out @ few of the "worms® eye-views so that pointers
for practical techno-managerial (political) decisions are
feasible.
EXISTING SCENARIO

Ze Under the term earth observations I am restricting the
present note to those areas dealing with;

(a) Collection of imageries & data (in situ or
otherwise) from space, aircraft, rocket,
balloon & ground borne equipment.

(b) Analyses of these data & imageries in various
forma such as visual, optical/electronic means
etc.

and (ec) Using these analysed data with other collateral
information required for various application of
"resources management and meteorology.
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In dealing with the above one has to necessarily deal
with equipment, data processing equipment
& software, data dissemination to a wide range of users,
logistics related to data collection/collateral data
Generation and the management/methodology of a system
to provide for meaningful user interaction (which is
not merely a Committee mode with ex-officio represen-tation & Views ratified on Ministries' basis, but also
development of asystem with some general consensus).
3.71 It would be useful to dwell a bit on this question

of meaningful user interaction a little more in
depth at this stage and note the significant differences
between the other users of the Space Programme, For
telecomminication - domestic or otherwise - there is a
well developed Ministry to talk for users; though some
of its targets for telephone expansion etc are bureau-

system, At best the Space Department can cite a few
examples here & there, request their participation etc,
In most cases they know their minds. In the field
broadcasting the issues are very complex « tied with
the entire politicaleideological structure of the
country - and therefore operational decisions would

area the decisions are necessarily political & therefore
one has to go essentially by the "progress of papers" by
the I&B Ministry. Even in thia area earlier cata
action by Space right from NASCOM days upto
INSAT approval was of some value. (See Appendix-1for further data). In conneation with the Meteorological
Department the situation is complicated; its research
wing and activities being what they are, IMD is just able
to say a few things on new operational aspects; but it
lacks the courage to speak out; not does the bureaucracy
sitting on its top, viz., the Ministry of Civil Aviation
& Tourism in a position to grow it to modernity. In
various aspects of satellite meteorology (not just the
VHRR imagery utilisation but in aspects concerning data
from Vertical Temperature Profile Radiometer, Barth
Radiation Budget Monitors, Microwave Radiometers etc) they
are very mach backward, But they have a chief who has a
desire to do new scientific things; Space can utilise
that goodwill soon in a formalised way. ISRO & IITM have
fortunately some nuclei which has done real research work
in Satellite Meteorology.

ecratically fixed (i.e not necessarily based on finance
management/business it is afairly workingwell

purely looked uponnecessarily have to be 'nebulous!
on the basis of number o etc. In this

3.72 Coming now to the Resources Management aspects of
Remote Sensing, we have already touched on one

vital element viz meteorology. Other uses practically
span all departments of the Government and apply to
various situations the limitations are only the
imagination on the part of scientists and more importantly

e/
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the desire and will to get into nitty-gritty technica]details to establish methods of useful application by
hard empiricism. (Special stress is given to the word
"methods of useful applications"; not just useful
applications, The fact that remote sensing can be
useful for various applications ranging from agriculturetog 62 is well accepted even among Indian user
scientists', technocrats & administrators from these
agencies. To make a point about this has no longer
any meaning. What is required at this stage is to find
out methods of using remotely sensed data in quantita-tive or qualitative form in the information system
available to the decision makers ~ be it some data on
snow cover or crop yield or ground water potential,
Some risk taking is involved on the user side and some
sympathetic consideration of cost & efforts to be putin (by users) are involved on the part of Remote
Sensing scientists.) It can thus be seen that the al1--
pervasive-applications of remote sensing need to be
developed empirically and by dint of hard technical work
by the scientists/managers and mere administrative fiats
would not help the situation. 80. some method(s) by which
(i) the hard work by scientists can be ensured in a
direct & sustained manner 0with some broa@ily fixed targets
wonitored objectively both for technical realisation &
time targets) and (ii) also provide for administrative
okeys by the power-that-be, Can be blended at a national
apex level is (are) required for evolution & implementa~
tion of remote sensing application to various aspects of
national resources. management.

3.3 Specifically the organisations/agencies which will
be involved in the use of Remote Sensing ares

~ Ministry of Agriculture (including irrigation)
o Its seientific agencies like ICAR Institutes,

LARL, National Bureau of Soil Surveys
rr State Agricultural departments.

Ministry of Petroleam
o Hoc
Dept of Mines etc
o GSI

Central Ground water boards

Snow cover studies with IMD & Min of Agriculture
Forest departments of States
DET s Ocean studies

Environment
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Dept of Environment
Environment studies

Other smaller agencies with specific interests
» Planning Commission & State planning boards.

4. DATA GENERATION

As regards technology development for reception of
data/imagery for remote sensing viz., conduct of

aerial flights, reception of data from foreiq satellites
& Indian satellites, construction of serial sensors &
Satellite sensors including their platform instrumenta-
tion, the two agencies who are equipped well to handle
this are SAC & HRSA - the former having capability in
onboard sensor development also, Some limited capabi~
at DEAL, Dehra Dun & for onboard sensor (at least for
System Engineering) at ADE. Experience with Microwave
imageries/data however is very limited.

lity in ground system for Earth Observation exists

Data interpretations
Both NRSA & SAC/SHAR have capability in data

product generation of remotely sensed datas: VTRR,
imageries etc, As regards software for thematic
pretation of imageries, many agencies besides SAC, NRSA/
IPI in the country like NBSS (ICAR), GSI, ONG®, lise, "

University groups & many others including State Govt
agencies have capability in visual interpretation of
aerial/satellite imageries as can be seen in a few
publications (Ref 1, . ). This capability in visual
interpretation is vital to the remotely sensed resources:
management syStem since this is going to be the bread-
and-butter of the system and probably one of inexpensivetools of interpretation. This form of interpretation is
predominantly a science-based~skill tempered with field
experience. However the published works, & reports from
the Indian scientists do not show an orientation to
quantify the effectivity of such visual interpretation
in terms of accuracy of the tool for further Lications
to resources management nor does it show orientation in
terms of operational procedures for day-to-day utilisation.
Attempts at standardised keys for whole or part of India
are lacking. (Standardised key may also give a fillip to
standardised equipment).
In the area of Computer based interpretation systen,
the efforts are more or less limited to NRSA & SAC.
Some attempts are being made by ONGC. Quite a few
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university groups & user agencies have shown interest
in computerised processing techniques. Probably these
desires heve not materialised due to expenses involved,
computer procurement delays and perhaps more importan-tly due to lack of formation of viable mitidisciplinary
groups with specialities ranging from computer hardware
engineering to knowledge in user oriented disciplines,
Such an interaction of human skills & experience with
interactive computer systems are required to dawlopuseful packages,
On the side of mastering of computer software & hardware
one can resonably assume a high level of skill both at
SAC & NRSA, The comments regarding limitations of not-
attempting to quantify the accuracy of interpretation,orientation to an operational @te are all the more
relevant here since the costs involved in computer based
information system are quite high « at least initially.
Considerable thought should also be given as to what
should be an optipnal mix with visual interpretation

. systems & Conventional techniques. Otherwise we may be
unleashing an Frankenstein of information processing on
us with no tangible output.
4.73 User inefacdevelopmentsan

But for the limitations of scientific/technical
methodology in terms of its orientation to actual uses

observed in paras 4.71 & 4.72 &bove, considerable
progress has been done by SAC & NRSA in terms of user
development, The former has been more successful in
doing joint projects with the users as ARISE, Idukki

planning ete (Ref 2,2,4 ). However it is to
be analysed & understood as to why some of these tech
niques are not being pursued by the user agencies 4s &
routine (albeit supplementary) tool for their
tions.
But an important plus point to be noted is that over
the past decade a reasonably good goup of scientists
n un versities, user (scient fic) agencies, SAC,

etc have been developed w some experience
inthe épplicetion of remote sensing techniques to
these groups @re interested in pursuing these activities
further. However, since investment in these activities
are increasing and also since the skills/experience have
dnereased considerably it is time to channelise at least
some of these talents to focussed uses. Really the task
ahead is no longer user development but use development.

certain limited aspects of resources management and
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4.74 Specific use identifications
With the above background one can clearly see that

the national efforts on identification of specific uses
'are not particularly satisfactory. Here the term use is
used in the context of ultimate use. For exemple, some
good prediction on snow cover from MOAA imageries dre
being sent to IMD etc by NRSA; how wall these are used
in flood prediction/control or weather prediction or
irrigation? Why not the ARISE type data not even been
experimented on a major scale by ICAR/Min of Agricul-
various thematic maps produced by SAC, NRSA eto? Well

estimated.

ture for crop identification? What happens to the

the im t aspect of R&D in remote sensing techni-
ques & curve for users etc not undera

But the qiestion to be posed for answer is that whether
remote sensing techniques are being blended (or being
used eb initio) in tackling national problems of vital
interest (in resources management)? Years pass by with
droughts & floods with interesting suggestions in
scientific forums (by higher level authorities & active
scientists) about the usefulness of remote sens ing# ;
Few. sporadic proposals ere written and vanish in the
humdrum of scientific activities. So it happens on
pollution monitoring, fisheries & So on. 2

An attempt at least was made recently by GSI & others
in putting tegether verious elements relating to the

this document lacks precise definition of goals &
objectives in an operetional sense.

). Evenhydrological and snowcever studies (Ref s

In the context of present ta situation in the
country in terms ef resources management especially
using earth observation systems it would be most useful
to spell out a few sub-projects with clear definition
of objectives end goals which can be measured later
after the conduct of studies/experiments/analyses ete
done with specific time targets. This issue is
discussed in some detail in a subsequent para of this
note (Seepac, Taot-2 ).
4.5 xaining Programmes, Transfer of Technology etc

Training programmes are being conducted by NRSA,
SAC, I1f-Bowbay, IISc etc in terms of Seminar, Workshops,
organised courses etc. These are good generally to
percolate the techniques of remote sensing interpretation.
Mostly these courses have been confined to visual based
interpretation, Though in a general way such training
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programmes are very fruitful, concentrated efforts
should be made to train user scientists/managers
working on identified sub-projects or who have
potentials for the same, Such an orientation will
have the effect of accelerating specific uses in
an operational sense,
Technology transfer can be thought in two forms: one
the experience transfer including software packages
and two in terms of tgeansfer of technology to industry/
agencies of specific equipment developed for remote
sensing such as colour additive viewer, spectral radio»
meter etc,
Regarding the former at least between the Government
or Government aided agencies in the country there
should be minimum restrictions, if any, of information
or software packége(s) flow. Regarding the hardware
the usual processes of technology transfer can be
applied. However in the interest of maximising
indigenous products in this promising area of commer-
cial marking some pro-acting as against reative mode
of transfer would be useful.
4.6 areas of applications

fhe national security aspects of earth observations
are well known & some studies have been done by relevant
agencies. While the potentials for this technology are
well appreciated and desires expressed to realise such
systems indigeneously it appears that the following
areas which have direct impact on data utilisation of
such observations systems appear to be grossly under-
estimateds

(4) Collection of ground truth regarding objects
of interests (including the camouflage consi-~
derations)

. (44) Tracking of satellites doing such observation
as ephemeredis generation with such fast
changing orbits are not easy to produce with
very small reaction times.

fhis area is addressed elsewhere in a separate note,

4.7 Advanced research

This can pertain to advanced sensor system, newer
bands of electromagnetic spectra being utilised for remote
sensing, newer data processing models and So on. while
one does not underestimate the role of advanced research
dt shouldbe noted that in the present context after about



a decade of efforts by various agencies with remcse
sensing techniqies, immediate efforts need to be
given to erationalising some identified uses -
probably some of the best minds should spend their
energies in this so that there is a base for invest-
ment for future, Presently there is nothing going
on in the country which can be named advanced
research, Probably some identified sub-projects:will trigger off new ideas,

5. BUDGETARY LEVELS

ISRO budget for remote sensing & meteorology
leaving aside the sensor development is about
Rs.40 lakhs per annum, RESPOND remote sensing funding
comes to about Rs.15 lakhs per annum. NRSA budget
leaving aside the administrative overheads will be
about Rs.150 lakhs, Miscellaneous expenditure by
other agencies like DST, ICAR, State Government
agencies, UGC etc will amount to about Rs,70 lakhs.
Thus totally earth observation component of resources
management system in the country has a direct expen-
Giture of about Rs,3 crores per annum, Investment
in the space segment for Earth Observations (i.e
Bhaskara, IRS etc) would amount to about Re.6 crores
per annum, It is very difficult to assess at this
stage whether such an investment is commensurate
with the benefits that will accrue from the remote
sensing technology to the national resources management

that this will be so even considering only a single
spplication out of an Indian Remote Sensing Satellite.
One should, therefore, infer that with multiply identified
applications (for which plenty of scope seem to exist)

foreign satellites like NOAA, TIROS, Meteor, LANDSAT,
SPOT etc & also making use of such an infrastructure
(built for satellite imagery interpretation) for utili-

sation of aerial imagery etc the benefits from the
National Remote Sensing System to National Resources
Management System (See Fig. 1) would indeed be manyfold
and benefits in the long run will pay off the investment
done so far not merely in quantitative terms but also in
qualitative texms (i.e. by raising the level of quality
and timeliness of information available to the decision
makers to a newer level).

) showssystem, A very preliminary attempt (Ref 6

for an IRS satellite and also utilising data from

With this scenario, it is more difficult to answer &

question as to whether the present level of investment
(i.e. about Rs.3 crores per annum in interpretative
aspects and Rs.6 crores pex annum in the space segment)
for @ country like our with immense potentials in
resources and therefore having great many ams
to solve in resources management. This is not just a



rhetoric to justify more expenditure in remote sensingautivities. This is a serious question worth answering
Soon; the country has lost its lead in various fieldslike electronics, atomic energy ete having had a headstart in these areas when they started elsewhere in the
world. We need not repeat the same or similar mistakes
in remote sensing applications too. Besides remote
sensing is tied closely with various aspects of resources,
knowledge about which is very vital to a developing
country (why even for developed countries).

6. SOME TASKS AT HAND

Tasks at hand invariably relate to the needs of
immediate future and have strong correlation (in terms of
practical possibility) to what was done in the immediate
past (and therefore the present capabilities). Some of
the tasks projected at a fairly aggregated level can be
seen in a recent report (Ref. 7). AB can be seen in the
referenced report, effectivity of the activities would
really be judged from the thoughtfulness given to the
micro-tasks and more importantly the care with which
they are executed. Really the philosophical question
(and therefore higher level operation question) is to see
the forest in totality without losing sight of (care of)
individual saplings. Some suggestion for this would be
done in the following.

It is not possible to emtirely deviate from the current
stream of activities being executed by SAC and NRSA in
terms of collection of aerial data, spacecraft imagery and
certain joint experiments with the user agencies, Nor
will it be desirable since one Cannot wait for @ new
pattern to emerge but rather orient the existing stream
of work towards a new pattern, which we are in 4 position
to conceptualise now. The present aerial campaigns have
all been oriented only towards visual interpretation in
terms of techniques and they almost pervade all activities
of applications ranging from agriculture soil survey to
geology. Some experiments from these aerial flights can
be selected to attempt quantified use levels, without
seriously disturbing their current plans; also a few

eriments can be selected from these to combine multiple
data (such as satellite imagery, aircraft imagery & ground
data) and also use of multiple techniques, (namely,
computer processing, visual interpretation and also
statistical models). What are the best ones to

eriment upon can be decidedby detai ed workin
e can beComm ttees, However a broad general gu de
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given that as a mindmam these experiments should Compassthe following end uses

(i) Agricultural yield type of experiment
(14) Agriculture crop identification experiment

> (iid) Water resources/draught type situation

(hy) Qne experiment assessing the soil conditions
Quantitatively

monitoring

(v) one in forest monitoring in whatever form, and
(vi} one for a geological/mineral type application.

f the above are att ted with full vigour with some user
scientists and a so some economists/statistician type of
ersons to evaluate critically the uses, good examples
e set up for future modelling for resources management,

based on concrete Indian experimentation. I suggest that
this is done by a Committee involving the Space programme
Headquarters, NRSA, SAC and a few selected user scientists.

In addition to the above which are based on a little bit of
tinkering with the existing mode of activities, 4 or 5 major
experiments can be given a project mode almost in the same
fashion in which NASA organised LACIE or snow cover exeri-
ments.

The suggested ereas for such projected major emeriment
are the followings ;

(a) Prediction of wheat crop in India7 the
utilisation of the remotely sensed imageries
for this and comparison of analyses through

>

actual experiments. The conclusion of the
experiments should inclue evaluation of the
effectivity of the various models and also
determination of the cost factors and opera
tional constraints in inducting these into
the user system,

Monitoring of forest resources in the country
in terms of growth, recycling and deforestation
Evaluation of models for the same (including
cost factors/operational constraints).
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(c) Development of a methodology for predicting
drought in advance and also identifi-

cation of likely water resources in drought
prone @reas, Utilisation of satellite
imagery, aircraft imagery and other means of
data collection through satellite should be
specifically studied as to their role in such
a monitoring system. Specific quantification
in terms of possibility of prediction in

advance and uncertainty should be brought out.
Should end with a critical evaluation of the
experiment. ;

Monitoring of the coastal lines and water
bodies in the country especially from the
view point of environmental pollution
monitoring.

(4)

Utilisation of satellite imagery, aircraft
imagery and other data for providing infor=
mation to fishermen regarding fish availa
bility in the coastal areas.
Utilisation of satellite imagery, @iréraft
imagery etc with other information for
identification sources for mineral resources
(which mineral it should be, can be determined
in consultation with GSI and others).

(£)

Utilisation of IRS/Landsat etc can be weaved
in suitably in the above - as these are only
selected few.

The above six items are only examples. It may be specially
noted that other than these broad aspects no specific
quantifications or targets are defined in this note. This
dis best done by agroup of scientists in the first
instance and decided at a higher level b a group of top
scientists and decision makers.

The above topics when identified in concrete terms would
rea 1 l bacome a faw sub-projects of a Proqramme at a

technical terms but also in managerial and operational
kerma, to deal with qdthe question of national resources
management in which remote sensing or earth observation
will be a strong component, Then the system can become
self-generating. For these selected experiments (sub-
projects),it will not be fair to cut a slice from Sac or
NRSA but it will be best raised as projects for which

national leve . If these are executed well, then the
be with @ mechanism not only in

oot /
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Separete funding is provided by the Ministries concerned
or by the Department of Space; perhaps these subprojects
can be raised as Single Programme for which Cabinet

3s

approval obtained with Separéte sanctions as for

The third task would be to energise various State
Government agencies and other agencies inthe country to
be aware of remote sensing techniques and utilise them
wherever possible. This would also include training
rogrammes in addition to the ones which are dready
on going with NRSA and SAC. These should be done in a
more systematic fashion than had been done hitherto and
also the list of agencies should carefully made not just
because they are interested but because in certain areas
activities need to be energised in the country. This
may also include placing of a few persons from the

training and management culture imparted,
Sgencles
Governmen

€0
Ministrie

joint experiments so that appropriate
atSta

conduct
wiate

Thus the tasks ahead would essentially be three pronged
as unders

1. Continue the activities of SAC & NRSA as such
without disturbing them seriously but selecting a few
of the on going experiments to orient them for
concrete quantified operational goals. This need be
done by @ group of working scientists brought together
through discussions with also injection of clear cut
management inputs through economists, statisticians
and general administrators,

ae Defining of some major sub-projects similar to LACIE
etc at the national level and fund them separately
at the National Level which can really generate the
nucleus of the Resources Management System (These
experiments will be similar to SitE, STEP & ARVI
for satellite commmnication butwth a anew dimension
due to the complexity of the problem).
Even while the above two are taking place there has
to be concerted attempt but more selectively for
spreading the remote sensing technology & management
culture into the various parts of the country.
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7.70 A MANAGEMENT MECHANISM

The above tasks will suggest thet the tasks at hand
are quite enormous involving various disciplines and more
importantly various administrative Ministries, Aguncies,
etc, This would necessarily mean @ good deal of technical
Coordination, technical analysis, 'jargon management'
between various disciplines and more importantly getting
commitments from the powers-that~-be which will involve
"necessarily top level administrators. No doubt the agencies
for data generation namely NRSA & SAC have to be involved
at various levels since they will not only generate data
from satellites and aircraft but also will have a capability
to sm manipulate them in terms of visual interpretation, data
processing etc. But they need be supplemane witn user
interests, the will to bend for user needs and also to
introduce research component wherever needed while at the
same time not go in an open ended part, are also the required
features, This cannot be achieved by administrative fiats
but only through through a concerted work pressure by a
group of scientists who are again kept under pressure by a.
top management-cum-administrative sat up.

Thus the Indian space programme can have a nucleus structure
with representatives from NRSA, SAC, ISAC, ISTRAC & IMD and
Space Headquarters to plan and do technical analysis of
various activities so that position papers or status papers
can be created for various disciplines or applications.
This alongwith the HQ direction of the space programme will
form the nucleus for the programme generation. It will be
best that this group is convened or chaired by @ person in
HQ to energise, activise and coordinate the activities. of
Course details of the many of the execution responsibilities
will vest with NRSA, SAC and other identified agencies but
anv 'interference' (if it may be termed s0) at the pianning
and monitoringein-between will have to be done by this ccre
team and by HQ, For individual applications like agriculture
Boil management, geological applicatiow etc, selected sub-
Committees with a greater predominance of users and certain
statistician/economists would be for detailed
planning of user experiments/applications and also monitoring
and evaluating the experiments. These user sub-committees
will feed to the Core Committee. Here again, the Space
Programme HQ will have a crucial role in terms of Coordina-
thon and bringing together various persons. For the three

Committee mede up of a top manager/sc 1entist and some

major agencies' chiefs ~ some at the level of Director-
General level some at the level of Secretary, Govt of India,

ra 6 will have to be overv ew b atasks mentioned in

ceeef
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This top committee can perhaps be termed as National
_ Space Resources Management. Committee. The chairing
of this should be done either by Secretary, DOS
(preferably) or by a Member of the Planning Commission
should he be an eminent scientist who can grapple with
this multidisciplinary poblems. At the present, 1
would appear that Dr M S Swaminathan would ideal y fitthis role. The other members for this comaittee could
ber Fe

Secretary, Agriculture
Director-General, LCAR
Director-General, GSI

Director, NRSA
Birector, SAC
Chairman of the Central Water Board
Secretary, Department of Evironment
Secretary, DST
Chairman,
Chairman UGC

IMD.

and perhaps a few others (like Prof Pishaeroty).
(See Fag. 2)
Since the top committee is fairly heavy the meeting
of the Committee can take place only thrice a year,
But at least three maetings in a year are required
to have some control. It should be noted that the
time scales of introducing remote sensing technology
in the country are very small and frequent monétoring
only will ensure that things are going on right path.
The Space HQ can provide the secretarial support for
this Top Committee. The core committee (with HQ,
NRSA, SAC etc) will do let cf paper work some of which
will be filtered carefully and raised to the Top
Committee. The Convener or Chairman of the core
committee (HQ person) should also have some authority
to Correspond with the user agencies when necessary
or getting some of the Directors to get together to
produce status report, position papers etc for the

general progress and decide on few cases as the wank
best course of action. While the corresponding
Ministries and agencies cannot be totally bound by
these decisions, there should be reasonable amoun

Committee, The Top Committee will review the

4



a

is

of authority vested to the Top Committee t enablethese decisions to be implemented. The Space Programesecretariat should do the necessary job of this cccrdie
nation, In some select #Kr Gases Chairman of the Top
Committee and/or the Secretary, DOS might have to take
@ spot decision even in the intervening period when the
Top Commiggee hes not met, This may include conductingof a special experiment or certain emerging intere
national opportunities end so om.

With regards,

{ye Rajan)

Ecls as above,

usr*
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Mon itoring &a Evaluation of the
Total System

GOVERNMENT CABINET

NATIONAL RESOURCES MANAGEMENT SYSTEM
(agriculture, Forestry, water/Snow,
Geology, Mineral, Environment, etc.

1

Generation of national
"needs = through
Departmental pepers,
Expert views, Seminars,
etc.

Planning
Commission

Data from Conventional
sources for Agriculture,
Geology. Forestry, etc.

Conducting Experiments

Management & to evolve
new applications

<.
Data from Space
Techniques of
Earth observations Dept of Agriculture etc & Modelling utilising.

Weather Data

@

3) Space data + Conventional
data to test new tools of

National Resources Management System with stressFig. is
on Space Components.

Notes While National Resources Managemen
can ensure sone tintegratéon' ofMON aOs ry

ce related Top Committee
to give working packages

at least good operational examples - to the National System.
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ToP COMMITTEE
Chaired by Secretary, D0S or a
Member Planning Commission

SECRETARIAT for the
Tap Committees
Space HQ.

€erth Observations
Programme Office

CORE PLANNING & MONITORING TEAMS
Convened or Chaired by Space HQ

person with other member of NASA
etc.

Sub-Committess with greeter user
participation for specific task
definitionas Their formetion &

winding up will depend on speci
fic taske at hand.

The lines belew indicates only planning,
execution, monitoring & evaluative rele.

Members? Secy Agri., OG ICAR, BG IMD,
Directors SAC/NRSA, Secy Dept of Env,
etc. (See Text) Plus few

The core group will consist of NRSA/
SAC/IMD/ISAC/ISTBAC representatives.
Selected user groups will also be
induced. Some economiste/statistics
type person will be in the core team.
The Sub-Committees will be dominated
by usere to assist the Core Teans
worke

Periodic Review of
Identification @ review of Review & execution of few Initiation ofRoutine activities of SAC/

NRSA

SAL .

Research
Tech Transfer of
indigenous
Remote Sensing
Hardware

come specific tasks for major identified sub- new contects with Advanced

projects at national Staquantification from the ational
useful Training
in Renote Sensing

level.routine activities of NASA/

FIGURE 28 THE NATIONAL "ORGANISATION® GF RESOURCE MANAGEMENT WITH SPACE TECHNIQUES



APPENDIX = 1

USER DEVELOPMENT FOR SPACE APPLICATIONS
(A Brief Overview)

Satellite communication user interaction -
. from the beginning to INSAL Coordination. Remote Sensing User Comminication
'Committee

1, In the early days of space pregramme Remote sensing in India was conceived as an

vision was conceived as an important Chairman-I15K0 was for the UN conference for

1.
around 62-63 satellite communication application only in the later part of 60s.
especially direct broadcasting tele- The major documentation from the then

application though generally user Space in 68.
ministries were not so responsive.

2. Experimental Satellite Communication In 1970 experimentations did start. There
Berth Station (ESCES) was built under were also some user interactions but rather
UNDP assistance by ISRO to gain expes weak.
rience in satellite commmication
technology. User participation was
almost nil. Again as a followeup
ARVI was built in the country with
some indigenisation with fairlystiff resistence from users.
In the same period @ national satele 74~75 witnessed some joint experiments such3. 3.lite communication study group as ARISE.
(NASCOM) was formed mainly to define
SITE type of experiment.
Krishidharshan experiment was formed SEO utilisation experiment energised some

agencies,

4. 4.
around 65-66 with some user involvement user participation but mostly from the
but mostly scepticisa. academic community and not from big user



a

Satellite communication user interaction -
from the beginning to INSA Coordination
Committee

Remote Sensing User Communication

5. Around 67 NASA-DAE agreements proceeded
on SITE with some involvement of users
but still with user scepticism.

6. Studies with user participation for
INSAT system with GE, Hughes and
Lincoln [ab were initiated.

SITB continues to proceed with user
interaction on software, etc.

A National Seminar was arranged by ISRO
on various satellite applications and
Space Research in August 72.

5. Joint Experiments Programme was initiated
around 77 following the formal presentation
by Secretary, DOS to various user ministries/§.
Gepartments. These have picked-up somewhat
well. oo

6. Various user comments on the profile indica-
ting Indian Remote Sensing Satellite have
been very positive and has led to general
broad programme profile for Indian Remote
Sensing Satellite.

7. The user interaction for MRSA also has been
by and large good in terms of technical
products, However, there has been a general
lacuna both from ISRO and from NRSA side
regarding the actual utilisation of the
products to the ultimate users. This has
been partly due to the ncture of the techno-
logy itself and not always due to the
administrative mechanisms.

7.

On the satellite meteorology side Some acti-
vities have been done at IITM and SAC though
general interface with IMD on satellite
meteorology utilisation has been poor.
Quite a bit of theoretical aspects of
algorithm and software generation need to be
energised since remote sensing or resairces
menagement are coupled closely.

8.



Satellite commnication user interaction -
from the beginning to INSA Coordination Remote Sensing User Commnicaticn
Comnittee

9. Planning Commission Study Group on 9. In view of the formation of IRS Project which
1NSA formed around 7273 is a major investment, and operation of the

ground station of NRSA, and also a fairly
good investment at SAC and NRSA for remote
gensing generation, it will be most appro-
priate now to have @ higher level coordination
comaittee or Coordination mechanism for inte
grating the remote sensing efforts in the
country programmatically. Also some of the
user agencies like Ministry of Agriculture,
ONGC and GSI have built in considerable
expertise and/or also interested in it.It is time now to optimise the national
investment to utilise the infrastructure
and expertise built with Users & Space.

a!

10. INSA generally turned down by Planning
Commission, Various studies continyed.

11. Around 75-76 formally Working Groups of
Planning Commission were mergised to
define INSAT system resulting in @
Cabinet decision in 77,

In the meanwhile, major satellite commnication
experiment namely SITE & STEP successfully
Conducted. These experiments did to some
extent pave way.

12. INSA Coordination Committee was formed,



This rough comparative chart will give some idea about the path followed
on two major applications of Space, namely, satellite communication and
satellite remote sensing though the content and context are @ifferent.

us


