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Introduction

1. This report summarizes the Census mapping activities for the 1973 Popula

tion Census of the Sudan.

2 At the request of the Sudanese Government and the United Nations Develop
ment Programme, I have undertaken five successive missions i.e.:

11-17 Octobre 1972

9-21 December 1972-^

8-25 January 1973

12 February - 6 Karch 1973 .--

2-6 April 1973

The first advisory mission was headed by Mr. W.L. Booker, Chief, EGA

Advisor and myself. This mission was concerned with the immediate actions
to be taken in respect of preparatory Mork for the census, and its recommenda
tions are contained in theVssion report. Items related to Census mapping
are reproduced in the present report.

A The four following missions were made at the request of the Sudanese

tthorities responsiblf for the Census. The reason for *£« ™0^™
the delay in the recruitment of a UNFPA cartographer for the Sudan, who is
now due to arrive two months after the census, i.e. end of May.

5. The work involved during these four missions was the supervision and pre
paration of the compilation of all the cartographic material ^^for the
census. This report gives an account of the whole of the work accomplished
during the four missions collectively, rather than for each individual mission.

of Census cartography at the time of the first ECA mission
I.

60 The Census Office at that time (l7 October 1972) consisted of only about
20.people, including senior staff dealing with cartography, demography and
the preparation of field materials. A field organiser was expected to join
shortly and it was stated that the office could be expanded quickly by draw
staff from other departments. Its financing and accounting arrangements are

separate from those of the Department of Statistics.

7. The'Census field organization wculd be based on the existing administrative
lecture and the intention was to divide the country in the following way for
enumeration purposes:

9

— Provinces y

- Census Regions (municipal and rural

Councils, with sub-divisions of 10

of the larger councils) 94



- Enumeration areas (based on the
former Omodias ) 95O

- Enumeration sectors 3,500

- Enumeration zones 22,500

8. Locality listing had already been completed for the six northern provinces
I r!f^nal Staff °f the DePartraent of Statistics, and a considerable amount

01 additional supplementary information had been gathered, including dato on
the whereabouts of rural localities. Work had also begun on the demarcation
of urban enumeration zones and it was likely that 11 large and 120 small towns
would need special treatment.

9. No work had as yet been undertaken in the three southern provinces.

10. For the rural areas, instructions were given to list localities in geogra
phical sequence, but no specific request was made for their grouping in a manner
suitable for the establishment of enumeration zones. Also, most of the material
was compiled from council records; the Census officials believe it to be less
than adequate. Some improvements were being made by comparison with other
records available in Khartoum.

11. The established sub-committee on mapping requested that the following base
maps be prepared by the Sudan Survey Department:

(a) Base map of the Sudan at scale 1:1.000.000;

(b) Base map of the Sudan showing the boundaries of the local councils
at scale 1:1.000.000;

(c) For each province, one map at scale 1:250.000 (or 1:500.000) showing
the rural councils;

(d) Up-to-date maps for each of the big towns (ll ) at scale 1:2.500;

(e) Up-to-date maps for each of the small towns (l20) at scale 1:2.500.

Items 4 and 5 were requested both as wall maps and as separate sheets.

12. The status of implementation is as follows:

Items 1 and 2 had already been received; item 3 had been partially re
ceived, i.e. the coverage of the six northern provinces only; item 4: 7 wall
maps had been received and the remaining 4 "ere expected by the end of October,
none of the requested sheets had been received, and they were all expected by
December 1; item 5: 5 wall maps had been received and the remaining 115 were
expected by November 1, none of the map sheets had been received and the date
of delivery was not yet fixed.

13. If the requested maps were delivered without delay, it appeared that the
basic cartographic requirements for the preparation of the enumeration zone
maps, in urban areas would be met adequately.

■-***,
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14. In rural areas, the requested maps at scale 1:250.000 could be used for
showing the approximate locations of enumeration areas, enumeration sectors and
enumeration zones. It had to be borne in mind that, at scale 1:25a 000 mapping,
an average enumeration zone of some llljcm£_is represented on the map by an
area of some 16 cm? only, and that therefore the plotting of the localities
alone (natural"fe^tuT£i~excluded)( would be difficult within such a small area.

15. With only five months to go until the Census enumeration date, the task
facing the Census Office regarding its cartographical needs was considerable

and the following mapping was required urgently:

(a) To establish a basis for controlling the locality listing and mapping
operation, the Census enumeration itself and, later, the data pro-
cessirg, it is first necessary to prepare a detailed list of provinces,

regions, and enumeration areas, showing for the number of enumeration
sectors and zones in each area. A comprehensive geographical code
can then be devised for the identification of all area units within

the field organization:

(b) Urban mapping: the tracing of towns (131) should be started as soon
as possible and copies (ozalid prints) be made and Enumeration zones

delineated. Priority should be given to the 11 bxg towns and then
to the largest of the 120 small towns. If enough copies of the town
plans can be obtained and if the size of sheets does not call for too

much glueing, this tracing could be avoided.

(c) Rural mapping:

(i) On the maps at scale 1:1.000.000, demarcation of the census re

gions (94) has already been completed. Enumeration areas and

enumeration sectors should be started;

(ii) On the map series at scale 1:250.000) the. same procedure should
be followed as in (i) above,, but in addition, the approximate

location of the enumeration zones should be plotted;

) The tracing of the individual enumeration area maps (950) should
be started. These maps should be drawn preferably at a scale
around 1:100.000 so as to enable a more precise delineation of
the enumeration sectors and zones. Copies of the map covering

the relevant area should be given to each census supervisor;

For a good number of enumeration areas, planimetric base maps

at scale 1:100.000, or even in some cases at larger scales, are

available from the Sudan Survey Department* Ozalid copies of

the planimetric plate should be requested for all enumeration

areas falling within densely populated areas. If scpJ.es larger
than 1:250.000 are not available for a required area, enlarge

ments (photographic or manual) should be made to the appropriate

scale;



- 4 -

(iv) Whenever possible, these enlargements should be given to regional
. statistical personnel in an attempt to obtain sketch maps of the
enumeration sectors and zones showing at least the position of
the localities. The addition of important natural-features will
be advantageous. This arrangement would involve the use of the
locality list for each Enumeration zone to show the detailed
content of the zone.

:JroceGGinS ^d the compilation of the basic material
I ^ ^ °°*e, and to meet the minium cartographic requirements

needed for the census, the following recommendations are made:

(a) As a matter of priority, an expert in census cartography should be
recruited without delay by the United Nations and his arrival in
Khartoum scheduled for November 15.

(b) A Census Cartographic Unit should be established without delay, pre- >
ferably within the Census Office itself. ' This Unit should be composed *
of a statistician-geographer (Mr. Abdalla Osman), one draftsman
I Mr. Mohamed El Said), several senior draftsmen (to be drawn from the
Sudan Survey Department) and one Census cartographer (expert to be
provided by the United Nations). This also entails the actual alloca
tion of a suitable office for compilation and drafting, as well as
storage facilities for printed maps and original drawings. The ques
tion of borrowing senior experienced draftsmen for a period of four
months from the Sudan Survey Department has been discussed with
Mr. M.A. Rahman, (Chief Survey Officer), who has promised full co
operation within the limits of departmental resources.

(c) In order to ensure the adequate and speedy production of the enumera
tion area maps, it is'essential that the use of an ozalid copy machine
be secured, together with ample supply of ozalid paper.

(d) A request for the supply from the Sudan Survey Department of prints
of the planimetric sheets at scale 1:100 000 should be made as soon
as possible. ^

(e) Special emphasis should be placed at this stage on obtaining the basic
maps and locality listing in the three southern provinces.

17. The cartographic requirement for the dissemination of the Census results
was not treated at this early stage.

II. Implementation of ECA's mission recommendations

18. The cartographic component of the 1973 Sudan Census was designed to provide
the necessary geographic frame to insure suitable area divisions for the collec
tion of the data and to avoid overlapping or omissions. It also plays a major
role m the delineation of enumeration zones and consequently in the planning
of the number of field staff required in any specific area.



19 For the detailed study of the Census cartographic requirements, a sub
committee on mapping was formed within the Population Census Technical Com

mittee, and "basic guidelines and needs were established.

20. A Census Cartographic Unit was established within the Census Office in
Khartoum. This unit, headed by Mr. Abdalla Csman, is composed of a team of
eleven draftsmen and aerial photo interpreters, as well as clerical staff.

21. For Census administrative purposes (see Annex III, general census map),
the Democratic Republic of the Sudan was divided into 105 census regions,
following the existing provincial and council boundaries. In some cases how
ever, councils were subdivided into more than one census region. At the time
of census preparations (November-December 1972), the Sudan was divided into
nine administrative provinces l/ comprising in all U councils 2/, of which

67 were rural and 1? urban. (See Annexes I and II).

22. One of the first tasks undertaken by the Census Cartographic Unit was
the establishment of a list of all localities within each council., together

with the number of households.

23. From these lists, within each census region, localities were grouped into
enumeration zones, each containing an average of 150 households; further group

ing into eiumeration sectors, and then into Census areas was carried out. For
the country as a whole this led to the following administrative breakdown:

Provinces 9

Census regions 150

Census areas 950

Enumeration sectors 3, 5°0

Enumeration zones 22,500

24. The location of each enumeration zone was plotted on maps of local coun

cils, together with the number of households. This operation was carried out
by the provincial Census headquarters. The detailed mapping of each enumera

tion zone i"i the rural areas was not carried out. This deficiency should not

prove to be unduly serious, as enumeration in rural areas will be conducted

under the supervision of local authorities.

1/ In January 1973, the Province of Kasala was officially divided into two
provinces, the Red Sea and the Kasala Provinces. As soon as the exact

delineation of the boundaries is known, the census data will be grouped

accordingly for the final publication,

2/ 10 of which are sub-divided into sub-councils.



25. As far as the urban areas and other populated agglomeration are concerned,

detailed town plans of 105 towns and 70 large villages have been prepared.

Annex II lists all the urban centres "by provinces, and gives the scale of the

mapping, the date and compilation sources. (See also Annexes IV r.nd V

for sample of urban mapping). For this, the co-operation of the Sudan Survey

Department, in providing the Census Cartographic Unit with the up-to-date town*

plans of 48 towns, 70 villages and the photomosaics of 57 towns, has been

greatly appreciated. The various t-isks performed by the Census Cartographic

Unit in this respect are outlined on the flow chart on page 7°

26. In order to ensure proper geographical identification cf each enumeration

zone and also to facilitate later the processing of the collected data, the

following geographic coding system was devised; it is made of 7 digits identify

ing successively the province (one digit 1 to 9), the type of area, (one digit

i.e. rural (l and 2) or urba (o)), the census region (two digits), the census

area (one digit), the enumeration sector (one digit) and the enumeration zone

(one digit). Exemple:

Province

Area dif.:

Census region:

Enumeration area:

Enumeration sector:

Enumeration zone:

Code:

Khartoum

Urban

Khartoum TC 31

4

0 31 3 4 3

27. The provinces listed in alphabetical order were given code 1 to 9 as

follows:

Province Code

Bahr el Ghazal 1

Blue Nile 2

Darfur 3

Equatoria 4

Kasala. 5

Khartoum 6

Kordofan 7

Northern 8

Upper Nile 9

Annex I gives the list of the Councils, the corresponding Census regions

and the code.
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f°r Post-cenCT,H activities of the Census Cartom^in

°f thS CenSUS Cartographic Dnit (CCU) should be continued

n and a11 efforts hld b ^ '
(a) The finalization of all the census maps;

(b) The preparation of census maps and graphics for the census report;

(o) The maintenance of the Geographical frame.

Sm!TrtatiOn H ^ pT0^amme wil1 squire a limited number of staff
hedged odSf Sr[;y119affor°a *° ^ t^^ ^

pert^ll £ TJl\* n^f" d
data vail not be available at that time. Should some of the projects such

short period, the experHiU not be ableYo Salizfthe^f"^ "* ±h±* )

!• Finalization of Census maps

30. After the Census enumeration, all the maps of the urban areas which have
been made by the CCU will be returned to this unit, and they will contain
corrections made by the enumerators. These maps will have to be finalized
accordingly.

31. The most important aspect will be the finalization of all the rural maps
prepared by each of the local census headquarters, for which no record tin
ifi/thf°t I(ha^oum Cens*s headquarters before the end of the enumeration
enume^tto eB8entJal th^ *^e maps, showing the various rural census

° f nr SQV°r+tnd Z°neS bS fl™lizQd ** standardized. These maps
will be the base on which the census data will be given.

2" Th.?, Preparation of Census maps and graphics for the Census Report

32.

™ +1^.^i^fiOn °f data ln maPS and °ther graPhic forms is ^ advantageous
way to illustrate sorr.e of the most important results of the census. Maps in
particular, are invaluable in showing special characteristics of population
distribution, description a*d analysis of internal and external migration,
racial,_ethnic and age composition. It is of course impossible to list all
the various possibilities, and the proper selection of the best-suited type of
representation, as well as the subject to be represented, can be made only
when the results of the census become available. .

33. Some of the most important illustrations (density of population growth-
migration etc. ) could be also enlarged and printed separately in the form of'
a series of posters for their distribution in schools.
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ies etc.-, in relation to population distribution

3. Maintenance of the Geographical frame

census, it is essential to ensure tha= ^ ^J^^%Lt a nucleus of the

^r^^^^rxT^U^;^1^ «« Census ^ if «
is to be continued, or within the Statistical Office.

^6 The first task will be to adopt an efficient filing system for

It might te desirable to place all the data on punched cards.

37. The maintenance of an enumerator zone frame will £ fully justified in

^^:^^?z^^fF^:rat a11 times
if effective statistical surveys are to be developed.
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UPPER NILE PROVINCE

ORIGIN SCALP OATF

iAI.AKAL TOWN * 1.^10000 1963

0 RED SFA PROVING

ORIGIN SCALP DATE
PORT SUDAN TOWN, ** l#25OO 1972

GFPEIT * 1*10000 1971
MNKAT ** 1^2500 1972
SUAKIN * 1*10000 1971
TC1KAR ** 1^2500 1972

TOTAL 105 TOWN PLANS
OF WHICH 57 FROM PHOTflMOSAICS *
AN'O 48 FROM SSD TOWN PLANS *



1973 SUDAN POPULATION CENSUS

TOWNS + URBAN MAPPING
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ANNEX II
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X V

AKNSX 5

OF THE URBAN

X The map you have recexved is to_beJ1S-aJiS_S_tool. It wxll help you

in the collection of the data and especially it will prevent overlapping and

avoid commission and duplication of work and data. The map will help you

in locating places and it will he used to define houndaries for census

purposes. It will also he useful in planning your route for canvassxng.

It should he emphasized that whenever houndaries are plotted, these are

only for statistical purpose. They do not convey any legal or adminxstra-

tive authority.

2 Though every efforts have heen made to give you the most accurate and

up to date map of your town as possihle, you mi6ht find unfortunately that

some huildings, roads or even a complete new extention are missing. Bon

he disturhed hy this and oust complete the map, as accurately as you can.

The maps have heen produced mainly from aerial photography and therefore

they are as up to date as the photography was, which in certain cases xs

several years old. Another draw hack of using aerial photography xs that

many huildings have not heen identified hy name. You are revested to

«ite on your map the proper identification of the main huildings such as

mosques, schools, hospitals, military camps, industrial areas and street

names whenever applicable.

3 The first task you will have to do is to j.Ti^te the houndaries of

the town, as accurately as possihle. This is most important as xt wxll

estahlish the houndary hetween the rural and the urhan area, and your task

is to enumerate the^rhan^rea_J>nly, Once the limits of the town are

estahlished, disregard any information on your map outside of the town

demarcation. It could perhaps happen that the limits of the town go heyond

the map you have. In this case add the necessary piece of paper to your

map and plot as accurately as possihle the town houndaries together wxth

other missing features.

4. Once the limits of the town have heen delineated on your map, you will

have to divide the town into enumeration zones of approximative^ 150

households which represent an average of some 800 persons. One enumeratxon

K73-8O6



zone will be assigned to one enumerator. The boundaries of each zone should

be very clearly defined and easily recognisable on the ground by such

features as roads, footpaths, streams, or railroad tracks. An exception

to this rule will be the established boundaries (imaginery lines) of local

administration. You will group four or five enumeration zones to form one

enumeration sector and finally ycu will group four or five enumerations

sectors into one enumeration area- You will then assign numbers to each

of the enumeration zones, sectors and areas.

This is shown on the enumerator's map attached and each step is

described in details belows

Step one?

Define accurately the limits of the town. These limits (which in the

attached example are purely imaginery) are shown in black by the symbol

Step two:

Divide the town into enumeration zones. In the case illustrated, the

town of J,s Shuki has an estimated population of 13.500 persons. This

represents therefore 23 enumeration zones of 800 persons. You have to

divide the town into 23 zones of approximative^ the same number of persons.

This is shown on the map by the red dashed line ( - - - - J.

Step three:

Group enumeration zones into enumeration sectors, comprising four or

five enumeration zones. This is shown on the map by the solid red line

( ) *

Step four:

Group enumeration sectors into enumeration areas, comprising four or

five enumeration sectors. This is shown on the map by the red dotted line

( ). In the case illustrated, only one enumeration area was necessary,



bub srculd tlio tu\n bavo >>c:.n larger, two or more enumeration area would

have been made.

5. Yojir ma]"1 is the representation of the town on a piece of paper and

thereforo the town h&.G been "reduced" to fit the size of the paper, this

is tho scale of tlr^ ^flap. Thin scale is always printed on your map in

graphic forn:5 depicting: distances by means of a line which is divided into

standard length. Th3 length ie expressed in maters.

6. A:i your map rcprosents c town, a certain number of symbols have been

used.

They pi-:

I'?An road, street _,.,_^

important path .«.,..* ^

r-ii_icaa »...<-.~^ „..,* f_)—(—)—._^_,

."iircc.m, river ..-..» - ■.. -r. ■■-....._.-

baildins block cr

limi t of coL.pound ■,

You" rtcp also har. a "rlor'Lh J?^mvr". This arrow indicates the direction

■*o -whir.lz thi map should "b-.-- oriented in order to have the map features placed

as thsy clt3 actually in the town- If j^ou extend your right hand in the

direction of I'Ijc;v, (jHr:-'t) p~.:A your left ha."id ir_ the direction of the

setting run; (i'.Te-'t), jou aro facing Horth. 00, to orientate your map

prcporly, rl;-r-.- it on ycav t.'.Llo so that thn arrow points toward the Horth.

■j. Vo fin'l ths d:.Gta_ico 1-^twoen the two points on the map, place a piece

of paper 0:1 tho ma^ co that tUo edge of the paper touches one point. Place

a pencil mu /: or the p:oo":- opposite the other point as shown bolow:



Distance ?

Map

.^\ make pencil mark

Map |

Then place the piece of paper next to the scale. The distance in this

example is approximately 175 metres.

0 100 200 300 400 500

metres

i paper I

N pencil |

mark j

9- After the enumeration, return your map with all the additions or

deletions you have made. We thank you for your kind cooperation.
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I«.EL MAONA ARAB

151. EL HOSH

152 WAOELHAOAD
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