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Ie REMOTE SENSING AS A TOOL FOR COUNTRY MANAGEMENT 

Ie 1. The Need for Remote 

Remote is a self consistent 
which aims to , from remote measurements, 
of natural bodies. Since many years, 

are which have made 
pictures taken by balloons or aircrafts but the 
spaceborne , first in the field 
(NIMBUS, METEOSAT and GOES), since 19 to Remote 

(LANDSAT-1 to 5, SPOT and soon ERS-1) open the door to 
and scale utilization. 

I. 2. Political Status of Remote in EAST Africa 

The development of remote technology 
in Africa is becoming a vital tool for planning 
and management of the vast upexploited natural resources. The 
decision for a coordinated of remote 
technology in Africa from the Nations 
Economic Commission for Africa ) Conference of Ministers 
of 1975 in and because the point of 
the settlement of the EAST AFRICAN REGIONAL RECEIVING STATION 
PROJECT .. 

The 
the 

is now 
ect 

in terms of Remote 

of East African countries are those related to 
needs of countries and which 

to and 
management of natural resources ~ There is 
information of various kinds for economic 

which is lack of means of all sorts. 
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This information is more 
of the 

in three sectors 

assessment and 

to 

data to users 

II USERS GENERAL APPROACH 

The 
data 

of a station for 
from remote satelli tes is a 

a number of stations have been 
no is feasible as 

for such a station vary with needs of the region it has to 
serve. Users needs the on , 

instance proper 
with time and 

services as for 
. These needs are not stable but vary 

a flexible response from a central ground 
station .. 

The ultimate justification of such a Station and its 
the proper utilization by the 

SYSTEM 

the The 
reflect the full Users 

and in that is more 
of it~ The necessary 

SYSTEM definition are to 
made in relation with the Users 

materials and 

leads to consider a 
fullfil Users 

introduce the basic 
(Phase 1). 

elements 
but 

run
ENHANCED SYSTEM (Phase 2) 

satis 
bounded to the know

the proper ENHANCED 
from 

. In 
identified 

a) The Member States; 

1 



b) Non-Member States within the range of the 
Station; 

c) Other countries, international and multinational 

d) and institutions with and 
ects (resources inventories, land use 

~uu~u~, environmental , etce ); 
e) Educational and research institutions. 

II SATELLITE SYSTEM SELECTION 

III@ 1 Potential 

and information have been collected for many 
means of aerial survey 

over available for 

observations 

in 

programs and 
sophisticated 

basic 
and 

resources, for 
such tasks can and 

; and 
si tuations are also 

much than was 
the survey of a number 

The era imaging 
instruments for natural 
resources over the whole surface of the Earth was open in 1972 
by ERS-l (LANDSAT-I), by LANDSAT-2, 3, 4 all three 
dedicated to land observation, and SEASAT-A ( 
1978) dedicated to ocean observation. The utilization of data 

these satellites on a worldwide has 
since 1972, whereas certain 

resolution of the LANDSAT 
became evident as a 

cannot therefore 
second of Remote 

revealed 
a 

SPOT 

into account 
resolution of 30 x 30 

x 10 m 
addition, 

20 x m 
) resolution in the 

SPOT also a 
LANDSAT-5 and SPOT are both 

dedicated to land observation but it is worth also 
utilization of sensors for 

sea and land observation come to real with ERS-l (and 
its 25 m resolution satellite due to be launched 19 



Several other ects are also conducted JAPAN 
(JERS), CANADA (RADARSAT), INDIA (INSAT) and others will offer 

information, but have not been today considered 
because not the commercial long 

to users .. 

III .. 2 .. Sensors Choices 

A basic 
up 

different 

system lies in its 
to accomodate 

sensors .. 

from the SPOT serie, which is committed till the 
end of the 19 's decade, few other have been till now 

on such a term basis .. As a first 
approach, three of sensors must be addressed: 

sensors because of their on 
wheather forecast and 
Optical sensors which 
Micro-wave sensors to 

the most utilized; 
all wheather capability. 

A station must be defined in such a way as to 
minimize investment costs while not hampering future sensors 
accommodation. Owing to the time scale allocated for the 
project and LANDSAT-5 status it is likely that no "in " 
LANDSAT-5 will be available at station In that 

it is to receive LANDSAT-6 

To choice one can refer to figure 2 
that basic requirements should 

concentrate on: 

METEOSAT/NOAA for 
SPOT and LANDSAT-6 sensors; 
ERS-1 for the micro-wave sensors. 

At a later other sensors could like MaS, 
other SPOT sensors like , etc" ... 

IV. GROUND SEGMENT FUNCTIONAL 

IV .. 1 .. General (Ref. .. 4/5) 

Once the satellite has acquired pictures, they are transmitted 
to the , formatted, and transferred 

unit which 

time to does not 
for a very refined level of compensation, not only because of 
the inherent limitation, but also because the 
measurement of many correction cannot be 

in such a short time scale. 

1 ... 1 



is related to 
Corrections (SC)@ For 

so
orbit 

errors, 
however, 

skew on on-board mechanisms, 
etc ...... , can 
remains limited 

There are residual 
law .. These 

Instruments cannot 
In
evident on the 
Small erratic 
limited 

To obtain the 

at this level .. 

which cannot 
because: 

eliminited a 

because of the 

level it is therefore necessary 
and satellite to treat the 

measurements 
themselves .. 

and determinations on 

This level of is Precision 
(PP) .. 

The RRSCN 
National 
outlined 

involves the of a 
Center to meet ectives 

term of references and furthermore allows the 
the whole range of necessary 

The two described § II will cover the 
of SC Product in the BASIC SYSTEM and PP Product in 

the ENHANCED SYSTEM. 

One must furthermore that besides no 
successfull REMOTE SENSING CENTER can be set up if a proper 

not which means 
such and Users Assistance 
of: 

that the East African and 
to 

extensive 

tries and 
of satellite 

human 

The Center will have two 

a) The Data 

in 

Center to assist 

elements ( 3) : 

(DRF) the Data 
Look elaboration 

looks very 



presently known receiving centers like MAS PALOMAS, SAUDI 
ARABIA, FUCINO and TOULOUSE. 

b) The Data Handling Facilities (DHF) covering any technical 
facilities and located at the Center 

the: 
DPA for Data Preprocessing Facilities; 
DID for Data Interpretation and Dissemination 
Facilities" 

IV 2 .. The Data 

The function of the 
to collect the image 

Facilities (DRF) 

Center, 
from the 

X band, is 
Satellite 

to ampli and transform this signal in order to record the 
data on a High Density Tape (HDDT ). This will 
later be into the DRF" Such a system must achieve 

level on: 

Availability is achieved by using reliable equipment and 
with an effective preventive maintenance; 

of the recorder data (data low bit error rate). 

The duration of one pass is not exceeding 13 minutes 
and, because of the satellites local time spreading, should not 
lead to data reception overlaps. 

IV .. 3" The Data 

They cover two 

Data 
the DRF; 

Facilities (DHF) 

of function: 

and with 

Data Interpretation and Dissemination, mostly linked to 
Users requirements. 

The Data and 

The Data Preprocessing and Archiving Facilities take care of 
raw data evaluation, classification and archiving. These data 
are in fact impaired by a number of radiometric and geometric 
errors that have to be fied to exploitation. On 
request, these data are processed, corrected and set in Users 
format: film or (CCT) 
The Center deals with Users catalogs. It also 
communicates with the satellite operator. The functions 

the fall in three 

The Technical Functions that enable the evalutation, 
and of the satellite data as well as 

the film and CCT 
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The Production Functions that ensure an 
mance of the and a service to the Users .. 
These functions include , and 
Users 
etc 

of interactive 

The Test that 
and tools for 

efficient maintenance of the 

at the 
in the form of 

: the data 
arrives at the 

and 

is one HDDT per satellite 
evaluated, classified and 

HDDT 
There 

be 

Correction radiometric errors from the 
several detectors are used for measurements on each 

detectors different responses to the 
same 

.Geometric Correction: 
distorted sereral factors 

. The correction function calculates for each 
orbit of the satellite the corrections to 
based on the 

The 

Earth rotation and curvature; 
Satellite and attitude; 
Used map ection (SOM, UTM, other). 

.. , 
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is spli tted into as many as 
then the allows to 
(black and white or ) 

scenee 

several 

Function enables a , 
Products control is 

of: 

and status 



V. FIRST CONCLUSIONS 

The 
open 

of 
make 

arid full 
SPOT-IMAGE, ESA, EOSAT. 
effective" " 

with 
on: 

within 
RECEIVING STATION 
be on users 

with satellite 
In other words, 

be made for the sake of 
reduce costs, increase 

process. 

or 

a 

user 

costs is also the amortization time of 
investment and on investment decisions .. 

These are 

receiver performances 
reductions; 

on: 

antenna size 

with new maintenance; 

disk costs; 

or trans
several powers of. ten 

Interactive and easy to drive displays and image 
processing system leading to desktop processors providing 
the computational to the 70's 

.. , 

In short, after 

simpli 

countries, new 
and offering at lower costs 

One may assist, in near future I' on a cost inversion effect 
between picture costs and costs which can be 
summarized as follows: 

"The cost of a lies in information content" .. 
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(Fig. 4) NAIROBI RECEIVING CENTER TECHNICAL DEVELOPMENT 
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