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Techniques

Visual analysis and interpretation of the colour composite prints supplied
was the main technique. The images were compared with the soil map of the

world and other existing information in order to assess soil degradation
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in Western Africa; with a more detailed study in Morocco. The digitised
analysis of soil, climate and boundary data which had been initiated on an

experimental basis in South America has been abandoned because the time

for storage of data and financial resources required, proved too great

in relation to staff and budget available and the results achieved.

Accomplishments

The execution of the project was partly hampered by the nonapproval
of a new post of Technical Officer (Soil Resources) to work on the inter-
pretation of the World Soil Map, due to financial stringency. It was also
limited because, of the imagery requested, only a partial cover of part of
the region, for one season instead of two, was supplied. A
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The interpretation of the world soil map to compile a small scale
(3:25 000 0CQ) world map showing the progress of desertification in the
semi-arid zone is being completed and the map will be published as a
basic document for the forthcoming UN Conference on Desertification.
A world assessment of land degradation and degradation hazards was also
undertaken as part of a three year FAD/UNEP project and a map at
1: 5 000 000 scale showing areas where soil degradation is active will
be produced,starting with Africa north of the equator and the Middle East.
A report on the preliminary results of the use of satellite imagery for
such assessment was presented to an Expert Consultation on Methodology
for Assessing Soil Degradation held in Rome on 18-20 January 1977 and
a copy is attached. A report on a mo&e detailed study made on Morocco
is under preparation. The general conclusions from these studies is
that the LANDSAT imagery provides significant information, and better
mapping boundaries, particularly when used in conjunction with other
sources of information but that certain problemg remain and the whole
benefit from the imagery is not yet being obitained. Multitemporal

imagery and some ground control would improve results.

A study of available land resources by agro-ecological zones using
the world soil map as basic document, was initiated in September 1976
as part of the FAO regular programme. It has so far concentrated on
collection and compilation of climate, yield and land use data from the
field, but the possible application in this study of the satellite imagery
supplied will be investigated next month with the arrival of a suitably
qualified associate expert.

Significant Results

Some conclusions have been mentioned in the attached report as to

the use of the satellite imagery for small scale mapping of land degradation

but final conclusions cannot yet be drawn.

Publications

The attached ieport will be included in the report on the expert ..
consultation which is to be published as an FAO document .
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It should perhaps be noted that several other publications have
been prepared in the region using imagery not supplied under this

contracte

The world desertification map together with a short explanatory note
will be printed in the near future for distribution to the participants
in the UN Conference on Desertification (August 1977).

Problems
The main problems have been:

1. Non—-assignment of expected staff to work on the project, due
to0 budget stringency.

2. Only partial delivery of the requested imagery; had it been
realized that the NASA budget for imagery was limited to $§ 6 000
the order would have been made for a smaller region but covered
in two seasons, to serve as a test case. Only the western part
of Africa north of the equator is covered and there are extensive
gaps in the coverage.

3e ¥rom the technical side there are difficulties when using only
simple techniques in correlating patterns on the images with the
various fofms of degradation.. This requires further investigation
particularly on relations of such patterns with other environmental

factors such as climate, vegetation, soils, geology.

Data Quality and Delivery

The quality is good and resolution is adequate for this study.
The limitation in supply of images has restricted the area which can be
examined.,

Recommendations

Nil.
Conclusions

The LANDSAT data is valuable in the study of land degradation and
evaluation of land resources. Budgetary limitations at present limit
the possibility of its use worldwide or even for the whole of the priority
region selected for this contract.
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APPLICATION OF LANDRAT IMACTRY TO THE ASSESQIIND OF SOIL DECRADATICH

The project "World Acsacemant of Seil Tegredation” recommends the uaging
of satellits imegery eid aovind photora:
Without negating the voefulnssa of thia appreachy I would point out iie
limitations in the fremcuork of thie projset.

1. The esriel photorranhy crn or
region Lecauss the nunboy of photozrarhn re t¢ bo integrated, Yeccmas
vapidly for t00 meny. This moihnd e thus cempletaly execluvdsd for eri2blishing
the degradation mep st 1:3 000 00C geanls ex porhops for 2 tectenona. The
methodoiogy hos boen studis U0 tul the couslvaions are that
ercsica s often very iistle evident o Pias but has £5 ba deducsd fronm
ceriteria such as: gecmorpholosy, 3 d so o,
He return $0 the geucral problen of nant of
g0il ovrcoion frem some eriteria in ik 2N8 30 237272 O measurn
dirsctly this degradation. Iicosien is ju n2 0f the dagradation procesaes,
tut the other preccoses are wot nors difficult to zssess by theso moans.
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2. Tha vse of gatellite imogsry im move uaeful at cur pcale, although
ihe number of imegas for the whols world ig already very high and the
interproetation work proportionsl to this numbar,

In addition there are soms limitations linksd to Landsat imegery.

a. The wack resolution of Landaat imagery, 80 to 100 meters, which
dosa not permit 2 sully to be geen for example, or the vegetation
of imoclated traem in the desert zone.

be If wo aro to ums the cdveuiees of multienectral imegary, we have
t0 lkaow the vigacture of the dlfferent trpss of vozatation at
ifferent sasvean rnd te hava gaveral vete of imeges during ths

years It is coztly cnd tine consuiling.
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cs Autoaztic procassing by conputer or Censity slicer is algo
usable, but orly if srovnd gurvey hos provided sufficicat
inforration Yo intorpret the image. It i3 algo impossitle
in thie phsca of tha mrojecy

@, The uss of a wolrur ~2diive visver 10 reconpose 2ltigpactiral
imegs from tha four speetral binds rleo tekea a long time (ubout
30 minutez) ond is not praciical because tha image is vertical
on & gorocn.

In conclusion, enly manual interrrotation of Landsat ineccry is
poesidle and caa te adopied.

Ouer study on Mevonce i3 a €004 exznples York has basn nads By
Ire Pachzeoy, who wafortwiatoly i net hove. 1% 2z vsed & mouzic of
iuzgery enlarged to 119 000 000 by photegraphic procoss cnd a gat of falsa
celovr inagen vrovided by the U3 Deparimint of Agriculiure and covering the
whole of West Africa.
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The n1in u-.a tese of this appreach is thet we can eanily draw a land
inveatory masy ef Moreesdy eu yiU CLln CLd O4 the beard, 4t is 2 list of
phyeicgraphic and g-mma*p% oles *. =21 regicad.

A% a lator stzzoy dogrcdeiicn or‘“ ria can Lo 15'“"ef1 net only fron the
vioible characicr!d :ticc el the cotellito imogsry but aleo from »;:z.‘.r*t...“; reps
of vegeteticn, tc,z, zoapng, cold nd $hea soil denrcdoticn is
de nead by Judgsmont f:w.?. thene wreacison of the mop and the

l.v&u?y’ io u.)u-ul fee '.z'.':'?n',.:‘r_-."')t:»

Ws have ncted coriain facte during this inderp wesation:

§) 4t is velatively easy inh, on black end vhite
lendsot imagcry, & B ¢ roglom with e ce: rtain
horogonadty of seil dogredutice '*-i".,':;-.'.'t.a;

4i) cultivated avsco ave ngws di 1+ to zee in the Africen
region bacauvs the geoaciy icel forzs of fields sre not
rogular or 1\.,.;91 in &fiica. Nowevor in the savenna oue,
vogetation dooradstion by overpor ~ulation i very vicibdle
in felse colcura snd is shown by light spots around tho
villegas

4i1) falge oolour Inmugery )‘a:: W3an used for the deogariification
mape The rad of th s ich reflectivity in
infraved and shi's t W "‘d cczl *:::1 l*'"ud
yegotation. e on is W 3
fron the ysilow .d forast

thx :)J-"‘l tle £red:

. e
1\.’) "-)21 Cov3y
3011 can ba
£a0h a3

c’,-:' ar 3.'_/ visiblo but zalty

% gl =
'4-;.U.'-u. & ncddo

- S £ $ . P bt L] . =3
But except for €0 ia & vast l show
- ..-' ~ . ™ | - s # _— -
by éogradaticn el tho o to 8o oo daticn
MR S - 4 b 3 B
it s.elf. Lewzver, Landoud Ly sona ox wach

an vogomtivn,, geonor phoic
more €r 1277 imewn by me.p

these oriteria ia homogoncous yegicn.

astwork, lend usa alrsady
etion can bo mad: from

It i3 o framouock for cther studies on dcgradstien.
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