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Scope of Work

for

Topographic Mapping in Bast Kenya

Introduction

In response to the requést of the Government of Kenya, the
Government of Japan despatched a survey team to Kenya in
February, 1975 for the purpose of the preliminary study of a
mapping project to prepare topographic maps of the Tsavo, Lamu
and Malindi Areas in the provinces.of Eastern, Coast and North
Bastern (scale: 1/50,0b0 contoured,.coverage: approximately
27,000 xm?) , which are prerequisite for the planning of various
development projects in this area (See Appendix I).

The Government of Japan decided to undertake the topographic
mapping in accordance with laws and regulatioﬁs in force in
Japan with regard to the technical assistance programs and has
entrusted the execution of the survey and mapping work to the
Japan International Cooperation Agency (JICA}, the official
agency responsible for international cooperation including
execution of overseas technical cooperation programs of the

Government of Japan.,



II.

Working Plan

Contoured topographic maps at the scale of 1:50,000 shall be

prepared to cover the area of approximately 27,000 square

kilometres shaded on the attached map. (Appendix I)

The entire work shall be carried out under 5 year program

starting from the year of 1975 and shall consist of the

following phases:

Phase

Phase

Phase

Phase

1.

4,

Aerial Photography.

Ground Control Survey (Traversing and Levelling)

and Pield Identification.

Aerial Triangulation, Stereo-plotting and Field

Completion.

Colour Separation Drafting and Printing,

A. Phase 1. Aerxrial Photography

Aerial photography shall be taken at the scale
of approximately 1/60,000 to cover the whole

Froject area with a super wide angle camera.

B. Phase 2. Ground Control Survey (Traversing and Levelling)

and Field Identification.
Traversing
Horizontal control points, necessary for aerial tri-
angulation and mapping work, shall be established by

traversing,

The traversing shall be carried out in 2nd order

starting from and closing onto the existing 1st or



2nd order triangulation points or traverse points.

Accuracy of observations and monumentation of the
newly established traverse points shall conform to

the specifications of the Survey of Kenya.

Aerial signals shall be established on the necessary

control points prior to the aerial photography.

Minor control survey, if it is needed, shall be

carried out.

B-2, Levelling
Levelling shall be carried out to obtain vertical
controls necessary for mapping work. The levelling
consists of 2nd order and minor order levellings
starting from the existing lst or 2nd order bench

marks.

Accuracy of observations and mopumentation of newly
established bench marks shall conform to the speci-

fications of the Survey of Kenya.

B-3. Field Identification
The topographic information related to geographical
name, land classification, vegetations, etc. shall
be verified in the field using the aerial photographs.
étyle sheet and symbols shall be those adopted in the

East African three countries.

C., Phase 3. Aerial Triangulation, Stereo-plotting and Field
Completion.
C-1l. Aerial Triangulation

Aerial traiangulation shall be carxried out by
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analytical method using stereo-comparators and elec-

tronic computer.

Adjustment shall be carried out by block adjustment

method.

Stereo-plotting
The plotting shall be carried out using stereo-plott-
ing instruments at the scale of 1/50,000 with 20-meter

contour intervals. The sheet line shall be 15' x 15",

Field Completion
Topographic features, vegetation, etc. which cannot
be plotted shall be supplemented on the compiled

sheet in the field.

Administrative boundaries and geographical names
shall be decided and shown on the paper copy of the

compiled sheet by the Government of Kenya.

D. Phase 4. Colour Separation Drafting and Printing.

D_l »

Colour Separation Drafting

Based on the compiled sheet, scribing shall be
carried ocut on the stable polyester base for each
colour separation plate., Style sheet and symbols
shall be those adopted in the East African three

countries,

Printing
Plate-making shall be carried out using 1/50,000
scribed negative, and printing shall be carried out

by offset method.



Iv.

Report and Final Results

The report will be presented to the Government of Kenya by
JICA every fiscal year.

And the final materials mentioned in Appendix III will be
submitted to the Government of Kenya by JICA after having

completed the whole work.



IIXI.

Time Schedule

The whole work will be conducted in accordance with the time

schedule,

{See Appendix II)

Contribution to the Mapping Project

A-

Japanese Contribution

The JICA will contribute to the Project by:

(a)

(b)

Provision of the Japanese survey team of approxi-
mately 25 members.

Preparation of necessary survey eqguipment and
instruments as listed in Appendix IV and any other

necessary equipment for the Project.

Kenyan Contribution

The Government of Kenya is to contribute to the Project

by broviding the Japanese survey team with the following

conveniences, facilities and services for the smooth and

effective execution of the mapping work:

(a)

(b)

Exemption from custom duties, taxes and charges of
any kind in respect of the equipment including
vehicles, machinery, materials, personal effect and
medical supplies necessary for the performance of
the duties of the members of the survey team, pro-
vided that all'the equipment purchased for the
purpose of this mapping project will be used with-
in the scope of the authorisation of the Kenya
Government.

Supply of available data and information related

to the Project,
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{c} Smooth transfer of data and materials including
aerial photo films to Japan and/or Kenya for the
purpose of executing the Project.

{d) Suitable office spaces with appurtenant facilities,
storage facilities and garage at Japanese cost.

(e) Flight permission for aerial photography related
to the Project.

(f) PFreedom of all relevant activities including entry
to the Project Area and game reserve, and felling
of trees when necessary.

(g} Permission for the use of communication facilities
including transceiver - (fregquency 26,968 MHz) and
electromagnetic wave distance measuring instruments.

{h) Provision of threec game guards to work with the
survey team and one watchman to look after the
camp.

{i) Availability of medical facilities.

{j) No currency of foreign exchange restrictions on
funds introduced into Kenya from external sources
by the member of the survey team for the purpose
of the Project.

Bank account opened in Kenya by the survey team
members shall remain at their exclusive disposal,
and balance on such accounts shall be freely
transferable into Japan in any other convertible
currency.,

{k) Provision of assigned countexparts of the Govern-
ment of Kenya consisting of a graduate surveyor

and a technician surveyor.
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vVIi.

(1) Give the members of the survey team credentials
for the execution of their activities.
Provision of credentials to the member of the

survey team for the execution of their activities.

Enlargement, Modification and Adjustment

During the execution of the project, changes can be made in

the text of the scope of work by mutual consent, such as the
enlargement, modification and adjustment as considered use-

ful by both parties facilitating the work to be performed.

Such enlargement, modification and adjustment will be form-

alized by exchanging diplomatic notes.
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Appendix II1IX

FINAL DELIVERY ITEMS

1. Aerial Photograph
{a) Negative films, contact prints with photo index and
diapositives.

(b) Pricked photagraph

2. Ground Control Survey
{(a) Traversing: field shecets, description of point, compu-
tation sheets and final control tabulation. |
{b) Levelling: field sheets, description of bench mark,

computation sheet, and final tabulation.

3. Aerial triangulation

Observed and computed results.

4, Stereo-plotting

Original compiled sheets.

5. Colour Separation Drafting and Printing

{a) Colour Separation Drafting: scribed sheets and Overlayed

sheets,
{(b) Printing: 1/50,000 contoured topographic mpas

{500 copies for each sheet).
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Appendix IV

List of equipment to be used for field survey

1. Theodolites

2. Tellurometers or Geodimeters
3. Transceivers

4. Heliotropes

5. Signal lampsl

6. Precision Levels with staves
7. Auto Levels with gtaves

8. Electric Calculators

9. Trucks
10. Land Cruisexs

11. Any other necessary eguipment and instruments for filed

survey
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TOPOGRAPHIC MAPPING IN EAST KENYA

SPECIFICATIONS FOR AERIAL PHOTOGRAPHY

General

The specifications shall be designed for aerial photcgraphy of
topographic mapping project in Bast Kenya, of which survey and
mapping have heenlentrusted t0o International Engineering
Consultants Association by Japan International Cooperation

Agency.

Photographic Coverage

The area to be photographed is situated on the east coast of
the Republic of Kenya which is shown on the attached map.
The total area to be photographed is approximately 30,000 sqg.

km.

Photographic Scale

Aerial photography shall be carried out for preparing topogra-
phic map at scale 1/50,000. The photographic scale for the
whole project area shall be at 1/60,000.

Egquipment énd Materials to be used

1) Aircraft
A modern aircraft mounted with the designated aerial
camera shall be used.

2) Camera and Lens
Wild RC--10 Qith super wide angle lens (focal length is
8.8 cm.) shall be used. Camera and lens calibrated

within 3 years by authorized agency shall be used.



3)

1)

5)

Navigation Instrument

In order to expect successful photography, WILD NF2
Navigation Sight or equivalent instrument in guality
connected with the aerial camera shall be used.

Film

Kodak double X distortion free film shall be used.
Printing Paper

Kodak double weight of semiglossy aerophotographic
printing paper shall be used for the reproduction of

contact prints.

Requirement of Photographic Flying

1)

2)

3)

4)

5)

6}

Altitude of Photography

The designated altitude shall be 5,500 meters from M.S.L.
and the tolerable errors of altitude shall be within 5%
of the designated altitude.

Tolerable shifting Brror

Tolerable shifting error of flight strip shall not exceed
15% of designated flight altitude.

Overlaps

Fore and aft overlap shall be 60% t 5% and lateral overlap
shall be 30% and not less than 10% in any case.

Tip (1)

Tip shall not exceed 5°,

Carb (Kx)

Crab shall not exceed 10°.

Tilt (w)

Tilt shall not exceed 5°, -



7)

8)

9)

10)

11}

Haze, Mist and Smoke

Lacking clearness of the image caused by haze, mist or

smoke, etc., shall be avoided.

Tolexable velume of cloud

Although cloud free photographs shall be required, in the

case of bad weather, tolerable volume of cloud shall not

exceed 5% of each print. However on the effective

stereoscopic photographs, the important areas for mapping

such as villages and cultivated lands, contrel points and

principal point of the photographs shall not be covered

with cloud. '

Dividing of Strip

If a designated strip is divided into two or more strips

for any reason, new strip shall be started and ended at

the cross point of main strips and tie strips. In this

case, the overlap of the two strips shall consist of at

least three photographs.

Altitude of Sun

Photographic flying shall be carried out in the time of

more than 30° altitude of the sun.

Another Requirement

a) Two extra photographs shall be taken to cover the
outside of the boundary before the strip starts and
after it ends in order not to miss some of the
required area.

b) Moxe than one meter of both ends of rolled films shall

not be used for regular photography.



Photographic Processing

2)

4)

The film shall be developed to have homogeneous tone and
clear contrast of the negatives.

Fixing shall be done with sufficient time for thoroughly

‘  removing unexposed emulsion,

Washing shall also be done with sufficient timé for thor-

* oughly removing remained fixing solution. ™

‘Drying shall be carefully done for avoiding film distor-

tion caused by rapid heating, etc. -

Negative Numbering

Each negative shall have the follow;ng_informatiqn pn_it:

A)
2)
3

4}
5)

5

7)

Thg:namé of job

JICA -

Qaté of photography

Scale of photoéraphy

Number of strip -

The serial number of camera, m@gééine_and thé iP“s

Another information required.

These information shall be giveh by JICA_EO the ‘contractor

after ﬁhe'enfbfcémént'ageﬁcy have obtained the §.K. (Survey

of Kenya) Recognization.

Final Results to be delivered

1)
2)

3)

Negative film " one (1) set

'p;igiﬁél ?hbto_Iﬁdex Map (séaléfl/éS0,0dD)“ oﬁé (1) set

cOpy_9§ éhd§§'Iﬁde§ Mép_ ten {10) sets



4)

5)

Contact Prints o two (2) sets
Photographic Record ' one (1) set
(with daily report and copy of flight logbooks)

The photographic record shall be recoxded as attached

sheet.
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