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NEEDS OF THE AFRICAN COUNTRIES IN CARTOGRAPEIC DOCUMENTATION -

Paper presented by the Government of Algeria

This note does not claim to be either detailed or exhaidigtive. It

gives a survey of the cartographic documentation possessed by Algeria and

presents our ideas on the project of establishing an African cartographic

and photograhmetric institute as well as on the regional training centre.

- . S . . CHAPTER ONE

NEEDS OF ALGERIA

In this first chapter we propose . to state in a very general manner

the gaps in cartography and aerial photography in Algeria.

These gaps -

some large, some small -~ have their counterpart in the other African

countries. It has been our concern to use the advantages of ‘aerial

photography and'phota—interﬁfe%atidn for the benefit of development.

Turing the‘éqlonial.périod, especially after the outbreak of guerilla

warfare in the Algerian Térritory, and latér af-the time of the discovery

t For participants only.



E/CN,14/CART/118
Page 2

of signs of petrol and natural gas deposits, the IGN* was promptéa to
ﬁrepare aklarge rumber of small-~ or medium-gcale "staff" type, maps, all
topographical. It was only as from 1359, when the Constantine Plan was
put into action, that the IGN began itc¢ prepare large-scale 1 i 209000 maps.
On 1 January 1964, the coverage of Algeria in maps and photographs was

as follows:

1. liap coverage

(a) New 1L & 20,000 map {type 1960)

In 1959 the IGN set on foot, under the development fund, a
large-gscale cartographic programme for those regions of Algeria

that were mosy important from the economic point of view.

At the requegt of the Algerian commiitee of geographical op-
erations, the IGN will prepare maps of the scale 1 : 25,000,
and not -1 : 20,000, on which work had already been begun; it
will convert the 1 : 20,000 maps to 1 : 25,000.

(b) The 1 3 50,000 map

This map,; as those for almost all the departments of northern
Algeria, comprises sheeits based on former direct surveys that
have besen revised and brought up to date, and sheets baszed on
atereophotographic surveys not supplemented by observaticns on

the ground.

(¢) The 1 : 20,000 map (type 1960)

There is a seriecs of 91 gheets of a former five-colour map
on this scale covering the depariments of the north; and the

northern part of the Sahara departments.

(d) The 1 : 200,000 map of the Sahara

Since 1958 the IGN has been working on a new 1 s 200,000 regular

map of the Sehara. ' s

¥ I0ON: Institut Géographigque National Frangais.
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(e) The 1 : 500,000 wap of the Sahara

The IGN is alsc preparing a 1 : 500,000 map derived from the

" preceding map. -

To this can be added many small-scale maps prepared several

' years ago (pedology, geology, pluvzometry, populatlon density).

2. .Photographlc coverage

(a) On the 1z 350, ooo scale

_The entlre territory is covexed on. thls ecale.

{b) On the 1 3 804000 scale

Taken for the preparation of the 1 : 200,000 Sahara map, the
1,100,000 sq. kilometres will be covered by the end of 1964.

(c) “on the 1 : 25 OOO scale‘

Double photographlc coverage on thls scale, on panchromatlc

‘ ;end.;nfre-ree film, was begun 1n.1959 for the preparation of
the 1 ;_20,900 map of the,departmehts ip Northerpﬁelge;iae An
aree,of‘25Q;QpQ:sgﬁ kilometres is covered with the.38?N perallel

as its eouth—eastern.limit.

. Moreover Rrecise levelling covers the entlre territory, over

aﬂ&gtal!;ength of 20,000 kllomeﬁ;ee. It is to be noted that
‘it is indispensible to.verify its continuing accuracy whenever

it is to be used and to supplement ity whenever 1t proves ine

adequate for stereotopographlc preparatlon

3._$ Trlangulatlon.p01nts and, astrouomlcal control network ‘

In the northern part of Algeria, there is a triangulation network
covering 350,000 sq. kilometres and comprising 800 firste~order points
and approximately 15,000 detailed triangulation points.

For the Sahara regions, there is an astronomical control network.
It comprises 550 points and covers 1,100,000 sq. kilometres. These

astronomical points are used for the 1 : 200,000 map surveys.
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As can be seen, Algeria already has a fairly wide icoverage of topo-
graphicél maps, as well as an infrastructure (geographical and astro-
nomical control networks, precise levelling) which facilitate other
photqgrammgtric and cartographic work.

As already pointed out above; all this work is being carried out
by the IGN, which keeps the aerial photographs, copies of which are
fairly difficult to obtain. S

It is not without value to recall here variouSWapﬁlications of
aerial photography for ‘geograplical and cartographical studies, the
exploitation of less-developed regions, town-planning, hydraulic en-

gineering projects, drainage, re-allocation of land, etc.

The. data obtained from aerial photographs are numerous and a syn-
thesis of the interpretative work of the various specialists (geolegists,
agronomists, etc...) makes it possible ‘to prepare-a rapid inventory of
the poteritialities and needs of an aera for purposes of regional planning.
This technique makes it possible to cut down on, or even disperse with,
conventional surveys, which are too long and expensive and very dif-
ficult to carry out over great areas without penetration routes, as is

often the case in develeping countries.

For example, in Algeria, it im:out of the question to launch a
regional survey of the Sahara, and still less of the Hoggar, although

these areas have an almost certain figures in the’ long view.

It would therefore be désirable for the African‘countries to be
able to prepare their own economic or other maps themselves by the
photogrammetric -technigues; it_was with this thought in mind that we
considered a project of an African institute of cartography and photo-

grammetry working on such lines.
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CH_APTER II -

-PROJECT OF -AN AFRICAN GEOGRAPHICAL INSTITUTE

Tha 1ndlsputable advantage of establlshlng such an institute

| hav1ng been p01nted out 1n the precadlng chapter, a- statement will now

be glven of the form that it mlght take. This is. merely our contribu~

tion to the joint dellberatlon that can alone lead to a flnal proaect

Conslder ng the extent of the facllltles to be prOV1ded for the

. operatlon of suoh a technical seTV1ce, 1ts establlshment (see sketoh

of the organ1zatlon chart) has been d1v1ded 1nto two successive stages.

In the first. stage, the Institute would comprise all ‘the phases of the

~prooesys. of cartographic preparation with the excepiion of the various

.aerial operations (which call for considerable technical eguipment).

At first sight, it may seem scarcely logical to include the aerial

- operations, which constitute the initial: phase of the.whole process, in

The reasong for'fhis choice will ﬁoﬁ”be'stéted{

- Therremaindep_(or almost the remainder) of the work is. carried

out_in the lgbq:atpry_and is a homogenecus whole.

-+ The aerial documents can (provigionally) be obtained through the

.'same channels. as previously (from private or foreigﬁ‘organizations).

R If, on the contrary, the Afrloan States establlshed the serv1ce
that carrled out tﬁe aerlal operatlons ag a flrst stage, these
raw documents ﬂOUld have only very llmlted 1nterest and it would

(Whlch Would be much more d¢fflcult to achleve) ‘;i*“*if‘”'

1

. The flrst stage envlsaged corresponds o lelSlonS 2, 3, 4 and 5

of the organlzatlon chart. To be precise, it includes the following:
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Stercopreparation work (No. 2 of the organization chart). The

execution or improvement of triangulation and levelling networks
Tequire a great deal of time (decades for the great.areas of Africa,
where no previoug work has ever been done), but are absolutely necessary i
_foxlthe preparation of the maps. They do not require very large—scale
l egpiﬁmghf nor "high—iével technicians", though they do require gualified
” personne1a Flnally, it should be noted that these operatlons take

place in the field, ' ‘ '

The documentatlon section (No 3) is the repository of ithe photographic

and cartovraphlc documents necessary for the work (to ‘the extent that

certain existing maps may be useful in preparing later documents), I+

- should be recalled that, in the first stage, these documents must be

obtained from a source ouiside the institute. This service raisss no
particular problems of equipment (except for the documents themselves)

- or personnel.

Cartographic preparation proper‘(No..4) is a complex process .that

will only be outiined here. Indentification corresponds to the first

draft of the map, carried out by stereoscopic observation of aerial
thotographs, and on the basis of geodetié data and ievelling; it reguires
sPécial instruments and personnel capable of keen observation, The
document thus obtained, the‘étereOScopid manuscripty is supﬁlemented
according to information that must be obitained on the ground (in addition
10 ‘steredseopic ground “éontrol), This is the phase of interpretations
;technicians. - specialists or with knowledge in several fields, according
to,the maps to be prepered - "extract" from the prints the data to be

. reproduced in the maps. .{(The speéialities that we have nofed in the
organization chart are neither mandatéryznor exhaﬁstive). ﬁinally

compilation: cartographic draughtsmen prepare the final map, using

techniques that may vary according to the nature of the map. We have
1ndlcated in schematic fashion the many types of maps, which may be '
ola331f1ed in two main categories: those that express facts in one and
the same sector (physical or human) and those that express the principal

facts (physical and human) in a given area.
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' We see that this fundamental stage of map-preparation requires
‘considéfaﬁle_eéhipmen%iéna very competent technicians, all highly qualified,
either specialists or with knowledfe in several fields; the latter are,
properly speaking,’the interpreters ~f aerial photographs. - it is very
desirable for them to have ‘a geographical background. The final draughting,
" to be of practical use, must be capable of reproduction. . The printing
house in charge of this reproduction must be equiped with machines for
colour reproduction, .

"I this first phase of its development, the Institute will already

be a de& of somé size, able to do work of remarkable quantity and

'quailty. But for it %o be complete and thus independent - the advantages
C'of whlch cannot escape us Africams - it must also carry out @erial
:Logeratlons. Therefore it seems to us ‘necessary for the African geograph-
ical institute to include as a second stage'this additional branch, which

“will now be desgribed: (No. 1 of the organization chart),

7:The’md§t'iﬁ§6rtanf work is, certafﬁly, the taking o6f aerial photo—

" graphs (of different orders). However;-it should be noted that other
.?0peratlons (aerotrlangulatlon and’  APR work in particular) give much more
jira@id solutions to the problems of stereoscopic growid control (see No.,2

‘above) and aTe therefore of great significance tb the African countries.

It should be noted that, in addltlon to the normal ‘crew of every
alrcraft (pllot, englneer, radio- operator), ‘who must be trained- Tor
these special flights, the nav1gator and the photographser play an

" ezgential role.

The qualities required 6f'the aircraft (ability'to fly-lew and
slowly, high stability and precise manceuvrability) call for heavy and
therefore dbstly*aifcraft that\oannot'alﬁays be adequately served by

makeshift airfields.

‘The negatives obtained must be developed and printed in a photographio

-'laboraﬁori equiped for procesging the special plates and films used in
aerial ﬁhoﬁogfapﬁyﬁz The documentation service will therefore be supplied
directly from this laboratory, '
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After this presentatlon of the outllne project for an Afvican
- geographical institute {or one "coverlng“ only a s1ngle reglon of Africa)

- We shall now make a few remarks,

‘1.' ‘Sihce'our~86heme proposes one institute for Africa‘(or-at least

for an area coveéring several countries) various technical difficulties
“';néyiappear when it is necessary to prepare maps relative to a region
thousands of kilometres from the institute. One faoct ig certains
centralization of effort and facilities in one, two or three ceﬁt:es at
~most is technically necessary., This is doubtless not so inconvenient

for aerial operations -~ the continent.has a hetwofk of aerodromes adequate
‘for the long-range.aircraft used - ag for field work -~ 0or the transmlss10n
cof its Tesults to the headquarters of the 1nst1tute. Decentrallzatlon

of certain sections.of the. institute would perh@ps‘be necsssary ﬁo over-

.come these difficulties.

2, There seéms 0 Be no room for variations in.quality in the documents
produced by an institute of this nature - in other words, either the maps
- rproduced are of good quality gnd therefore useable, or they are not, and
- they, and thereby the: institute, are practlcally useless.' Thls somewhat
brutal statement (whlph, however, expresses the facts as we see them)
leads to an absolute requiremenf: a centre with hlgh—quallty equlpment

) and hlghlyuquallfled personnel.

3., In the organlzatlonal sketch we have reserved a place for what e

call. "pure research and training".

Why "pure research"? The interpretation of aerial photographs is

- & young sclence and its full potentialities have not yet been exploited,
-1t is therefore necessary, if W§ afe not to staénate - or even be left
behind in relation. to general prygress - to cérry on‘research parallel

to practical operatiocns.

Why "training"? Because the Institute - and later other institutes,
perhaps - needs competent technicians to operate properly. This "internal®
traiping is-.all the more necessary as speclallsts in thls fleld ‘are very

rare throughout the world and as even external ald - whlch, moreover,
D T &
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can and must be only temporary -~ will be problematic, to say the least.,
By the way, it scems to ug that a training programme operated parallel
to the normal running of the institute would not necessarily raise

aifticulties. B

Thls brlngs us to an 1mportant p01nt, on thGh we shall conclude
thls chapter.n 1f, the ‘cadres can be tra1ned 1nternally, once thls
1nst1tute is in operatlon, it is a fundamental condltlon for 1ts establlsh—

ment to obtaln the flrst "wave" of technlolans needed

44 . -Fer the same reason as those mentloned in the follow1ng chapter -
‘relative.to the project of an African training centre - it appears that

» Algeria has facilitiies for the establishment. of such an Af;;ganxgeograph“
ical institute. on. its territory, particularly in view of the support

that the existing infrastructure might. offer.
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CHAPTE: IIX

.. .. ., THE TRAINING CENTRE

Work programme

In our oplnlon, the 1deal situation Would be for the Centre to be
lable to traln African technlclans in the various stages of map prepa~
ration (ppotography, sterecscopic ground control, interpretation,
plottlné;:supﬁléméntafibﬁ, compilation;.and is&ue)., It is poesible
that, through lack of means, the Centre will initially train only

- certain grades of technicians. In-this case, .priority may be given

- toitraining intérpreters of aerial photographs, the results of whose
work will provide valuable information both for geology - the prOspect-

- ing of ¢il deposits, for exanple r and forestry, agriculture, and.

numerous other fields already mentioned. .

Operation of the Centre

As it is difficult to foresee how the Centre will operate, we
shall confine ourselve here to indicating the advantages and facilities

to be found in Algeria if such a centre were established there.

First of all the documentation possessed by Algeria, which can
be supplied by the ICGN. This documentation can be placed at the

disposal of the Centre for teaching purposes and for its work.

Attached to the university in Algiers there 1s a geographical
Institute that prepares students for higher diplomas in geography. On
the one hand; the African and Algerian students enrolled in this
Institute might simultaneously follow courses at the Training Centre,
and might constitute the future cadres of the African geographical
institute (see project); on the other hand, the teachers of the Algerian

Geographical Insgtitute will be able to teach at the Training Centre.

For aerial photography, Algeria possesses a large network of aero-
dromes; those in the south can serve as bases for aircraft operating

in the countries south of the Saharsa.
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Still in the‘field;of ?he work of the Training Centre, Algiers
has a printing house for préducing maps in coldur.;

. : : . 1 . ;

In cbnclusioﬁ, it will be-noted. that there will be no problem of

premlses w1th regard to the establishment of the Training Centre.

The needs of the Centre will be functions of 1ts level and influ-
ence; they are to be determined by the ‘competent departments of the

Uhlted Nations.
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ORGANIZATION CHART OF AN AFPRICAN GEOGRAPHICAL INSTITUTE

1. AERIAL CPERATIONS

Photography

On normal panchromatic plates

On colour-plates
On infra-red plates

w!

Photeoegraphic work processing and photomosaics
Other - Aerotriangulation
Operations ) - APR
: 2. STEREgSgggég GROURD 4. INTERPRETATION - PREPARATION
; 5. PRINT-
- Jround control - PLOTTING = ING
networks TDENTIFICATION SUPPLEMaSNTATION INTERPRETATION COMPILATION
- Precise levelling Plotfing By data Photo~interpreters with know Final
collected on ledge 1n several fields " draughting
with the the ground o
| rterecgfaph g€ Various specialists w (General and
' = ' 9 -
3. DOCUMENTATION g, jroposTaph’ jal 9
_ ‘ Geology | Pedology 5 8
. Photographic and (‘stereographic Climatology | Hydraulic B Topical g
. cartographic ' manuscripts _ | engilneering 5a =
. coverage Agricultures Industry o p
i % Demography | Town-plamnming 3 Pu
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Transport ; Physical planning




