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Final Report - ERTS FOLLOW ON PROGRAMME

Introduction
1.1 Title: The Application of ERTS Imagery
to the FAO/Unesco Soil Map of the World
1.2 Investigation Number: 2810 M
1.3 Principle Co-ordinator: J.A. Howard <:?Elw/f;;329;lé5
1.4 Principle Investigator: Raoul J. Dudal
1.5 Co-Investigator: André J. Pécrot
1.6 Organiza£ion: FAO, Rome, Italy
1.7 Type of Report: Draft Final Report
1.8 Date: May 15, 1977

2. Techniques

Colour composite prints at approximate scale 1:1 000 000 covering a
iérge part of West Africa were received in September 1976. The coverage
consisted of 241 prints, including wide gaps due to excessive cloud cover.
Most part of North Africa from North Morocéo to Tunisia where soii erosion
is a priority problem were not covered.

The imagery was used through visual analysis with a view to'collecting
additional information for the interpretation of the FAO/Unesco Soil Map of
the Wrold in terms of desertification mapping and assessment of actual soil
degradation and ‘degradation -hazards. As already explained in the progress
report (March 1977), the digitized 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.
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3.  Accomplishments

4 World Map of Désegtifieation was published as & basie document for
the UN Conference on Desertification which took plaﬁe in Nairobi from 29
August.to 9 September 1977. - The available Landsat imagery was tﬁoroughly
utilized %o esbtimate and ﬁap the vulnerability of land to desertificatiom
on the fringes of the Sahara in West Africa. One copy of the World Map of
Desertification is attached for inmformetion, | |

The Landsat imagery was also used in the FAO/UNEP project for World
Assessment of Soil Degradation. The assessment started with Africa north
of the Equator and will ultimately produce a world map at 1:5 000 000 scale
showing the areas where so0il degfadation by wird or water erosion, salinity,
waterlogging is atiive or presents a serious hazard. The assessment is A
essentially based on the FAO/Unesco Soil Map of the World, but the additiomal
information from the Landsat'imagery was valuable for improving the delineation
of broad physiographic units presenting uniform soil degradation hazards such

" g8 dune enmcroachment, sheet erosion on large areas, overgrazing and dagradéﬁion

of natural vegetation around villages. Swamps and hydromorphic areas are not

easily distinguished frqm'irrigated areas unless the latter have geomeiric

contours. BExcept in extreme cases of areas with a salt crust, saline soils can

.essily be confounied with other soils having a high reflectivity such as white

‘sands, bare light coloured soils of alluvial fanse.

There iz little ddubt however thet Landsat imagery’éuﬁpdrted by a
rivimum of grouwnd . information provides an overall picture of some criteria

such as geomorphology, hydrography, distribution of broad land use and vegebation-

types which, togsther with s0il and climatic data, allow a reasonably accurate

assessment of the form and intensity of so0il degradation. A report of these

3findings and conclusions was attached to the first progress report on the

e jecto

‘& more detailed study at 1:1 000 000 scale of soil degradation in
ﬂoroéeo vas also compiled, using a black and white mosaic of ERTS I and the
available colour composite Lawndsat imagery for the Central and Southern part
of the country. The siudy resulted in a country map showing main physiographic
unite which were subsequently characterized in ternms of their actﬁal soil
degradation and degradation hazards.
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Systematic use of the Landsat imagery for imterpreting the Soil Map
of the World and land resources evaluvation was harmered bj’ the fact that of
the imegery requested, only a parbial eover of the region,, for one season
insfead of two, was availables
The imagery is being used Tor spec:.?ic special studx.es in F40 Headquar'sem
in cormec’c:.on m_.th field projects as follows:
io Emsmn mapping in Benin,
ii. Vegstation maepping in Cuines, S
iii, Prepazving the so0il map, scale 131 000 000, of Uppsr Voltao

s simeificant Resulis |

' Zrom the above exporisnce with the use of Landsat 1magery for soil
degredetion ausesenent and mapping as summerized in the report attached $0

the March progress repord, it may be concluded that direct idemtificat’ on and
mapping of the various sai‘;’ieg?adaﬁi@n forms apd intensities from the colour
conpagite inagery i gonerally diffiouls, if not impossible. The imagury,
bowevor, prevides 'val.mbla information on some main environmental critcria

- which can he used in corméctsion with other available field data %0 assess actual
soil dggradation and estimate soil degradation hazards. '

5. Publirations

- The Wordd Map of Degoriiziontion {(1:87 00 COC scale) bogether with a shoird
axplavatory mwie wasg pub:liei,eﬂ g2 o wmeis bochkwieal dooument for the TN
Conference cn Desertifiontiom; _

=~ A mep of Desertification {135 COC CLU zozle) for Afvice, Novth of the Bymator

~ was also prepared i fop displey 2% e Comernast.

= £ 561l degradation map of Africa vl of e Iguelor will be prodused in
dracs form by the exd of the yeav.
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6.2 Only partial delivery of the requested imegery; had it been realu.dd

that the NASA budget for imagery was limited to $6 000, the order werls

have been made for a smaller region bui covered im two seasons, to
serve as a %est case. Only the western part of Africa morth of the
Ekiues’tor ig coversd and there are extemsive gaps in the coverage.
Additional imagery is being ordered Tor a totel allocation not
exceeding USG8 000, Such allocation however will be insufficient

for a total coverage of Africa norith of the Eguator im two seasons
vhich would be the minimum requirement %o make full use of Lardsat
imagery for sysitematic assessment of soil degradationo

6.3 From the technical side there are difficulties when using only simple
techniques in éorrelating patterns on the images with the various
forms of degradation. This requires further investigation, particularly
on relations of such paiterms with other emvirvonmental factors such
as climate, iregeta.tion, .soils, geology. '

To Data ity and Deliver _
‘ The quality is good and resolution is edequate for this study. The limitatiomw
- in supply of images hes restricted the area which could be examined. '

8o Sonclusions '
The Landsat data are valuable in the study of land degradation ard evaluation
of land resources, Buigetary limitations have hampersd our application of the
imagery for a global appraisal and even for the whole of the priority region
selected for this contract. C’I}he imagery will continue %0 be ubtiliged, arnd added to,

for the ongoing project on s0il degmuation assessment.





