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INTRODUCTION

1]

In responsa to the raguesi of the CGovernment of the

Reoublic .0of Keava (hereinafter refarred to as 'Kéﬁya‘), the

o
"

Goverament of Japan nec’una-to conduct t
Meoping of South Keave in tne ResLo’ic of Kenya (herelnafte:
Lo

sferzat to as “the Sgucv ) in accordance with the relevant

laws ané'reg lztions in force in Japen,

cordingly, the Japan Inuernag1ona1 Coouefcti on Agency

¢ n
'(he;ei"aftEr re;er:aa to as ‘JLCQ )Y, the of:; cia l_agency

‘respconsible for tﬁe 1n01enenLaLlon of the tEﬂﬂnical

o)
o
]

peration pregrerme of the Governmeni of Japan,‘will-

in closs cooperation with the

ies ‘concexned of the Cove ament of ‘Kenya. The

'S"“} sna‘l

‘Survey of Kenve {herelnafier

c*'as'éounte:§a;t zgency to the 55?6 nese sLch tnan
{he*=‘na‘“°: refer-ad td."Sj the Team”} and a1so as’ _
coorcdinating bcdy in relation with other gove:nmen;cl and
nOH—QOVe:nmeﬁtél oraanlzat ons concarned for the sdooth:

lmU]EﬂEﬁ tion of the Study.

resant docuvment sets forth the scove of work with

D
regard to. the Study.

S

Sl

(2)



OBJICTIVE OF THE STUDY

e osjective of the Study is to prepave the 1/50
poczephic Meop covering en arsa of

verz kilometers shaded on the satie

SCOPE OF THE STUDY
In order to achieve the above méntioned objéctiﬁe, the
Stucy will covex the followindg items. {The tachnical

u
details are shown 'in Apvendix-4)

rial PHotocravhy

e
Aerizl pnotagraons shall be taken at the scale of
o

yoroximetaly 1/60,0040.

Leveling shzll be carzied out to obtain verticzal
contzols necessary for zexial trianculation and

napping work,

3. herial Signals and Pricking
Aexial signzls shell be placed in the field prior to
zerial photogrephyv, and pricki:g of identified contral
points on the aerial photouranhs shzll be done in the

field, if necesseary.

4. Field verification
The tovogrezphic map information relatsd to land use,
vegetation, etc. shall be verified in the field.

(3)
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Yol

vlotting shall be carried out using stereo
i

1=
)
rk
rr
J=s
)
@

instruments at the scale of 1/50,000. .

Ponographic features, vegetaiion, etd., which cannet be
T

prope=ly identified on the photocraphs shall be
verified in the field znd.plotted oa the campilation
siest.

Aéninistrative boundaries and geographical nemes shall
co

ov of the

Drafiing

Based on the compiled shest, sczibing shall be cauried
out on the stable polyvester base for several col
saparation plates. - Mepastylé and symvols shall’

those azdopted by SK.

out using 1/50,000
ribed negatives, and printing shall be carried out

the offset method.

oW
P

7

]Af u;tﬁr

(4)



STUOY SC::DULE

conducted in sccordance with the
u

le {Ap pvendik-2).

R_?ORTS AND FI VAL , RESULT

. : o : T&¢“£Ey '
‘A rezorxt shall bée presanted to c( by JICA eve*jvl15ca‘ year

ff:éﬁ April to iarch)
TheIMaterialS:méntioneé in

SK by the Government of Japaa.
ALY ﬁags produced undér th
rergin the-followina:

This ey was prepered jointly by Jepen Internztional

operation Agency (JICA) under the Jzpzhessa GovernnenL

a
. Technical Codperation Program and "tHe Covecnment of the

Republic of Kenya.

¥

Crre

' il
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VI.

UND:“_.ﬁ‘NC OF TEX GOVERNMENT OF KENYA
wo facilitate smocth conduct of the Study, the Government
”df‘Kéﬁya'shéll take'ne:essary mezsures;

{1) to securs’ a:e_y ci tHe memovers df the Tezm,

{21 fQ permit the members of tne Team to entexr, leave and
ISOjou:ﬁ in Kenye for the au“ation of their assidnment
therein, and exempt them from zlien ragistration
-fequirsmeﬂgs and cansu‘a eﬁs, .

(3} to:exsmpt tﬁe nemoe?s of the. Tezm f£om taxes, GLL‘QS_
and‘ﬁther na_cgs on EGL‘DNEHL, n?cn'nerf ‘znd Ogher .

‘mater ials‘brougnt into Kenve fox the co nduct of the
‘study, _ :

{4} to EYEﬂDL the ﬁéﬁbe*ﬁ df tﬁe Tesm Frém income tax and
chazgas of any Kind - imposed on or in canne:tion‘with
any emolument or allowance paid to the memd ners of the
Tezm for their saxvices in connection with the
implemn mentation of the Studyv,

(s) to provide nmecessary facilities to the Tezm for
remititznces as .well as utilizeastion of the funds
lntrocqcéd into Kenya f=om Japaﬁ in connection with'
the implementztion of the Study,

(6) to secursz permission for entzy into all necéssexry aza:ss
for the implementation of the S;udy'
to securz permission for the Te2m to take z21) necsssar;

{7}

(8}

he Goverament of Keaya shell bear claims, if
a2gainst the members of the Teem resulting from,
the courses of, or otherwise connected with the
J/‘!fc
s

deta and documents, including originzl ne

aerial photo, valatsd to the Study out ‘of

Jzran by the Tezm,
to provide th= medical serv —vicas as nesced.

expensas will be charcezble on members of

- (6)

gatives of

Kenya to

Its

the Team.

any arisas

occuring

daischarge

Q

pout
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their duties in the implemeqtaLlon of tHe Study, excent when
“such'clzims erisi from gross negllgenca or willful

nmiscsnduect on the garxt of the menbers of the Te:znm.

To fccilitate swoouﬁ concuct o7 the SLucv, S snal‘ teXe
L necessery & anCEﬁﬂﬂuS for the Tezm as fol‘ows, in
cooper&tion Wit1 aother ralevant organizaLions;

(lj' to securs perniss‘on for tHe flignt for the zerizl
' ¥

and use of airporis for the implementetion
cé

(2} to sacure peraission for the usz of cemaunication

; v

faéi;;tles-including

[T TR L 5
iy
n
=2
(4]

(3} to provide necessary uards to work with the Weenm,
= a2

E_
necessary watchmen tao look r the camps, and
necesséry lebors.

(

e

} to obtain the agreement of adjacent countries for the
implementation of the zez-ial photocgraphy elone the

intarnational boundary.

.S& shall, at its o A2
followings in coovoeération with other ralated ordgani
o

{1} availaple dzte and Informati

{2} countex part personnel (stafz of SK),
{3) suitable office space with necessary uipment, e.g.
typewriter, fuznituzs end telephones in Nairobi and

Mcﬁbasa,

(4} cxedentiels or identificetion cerds to the members of
tﬁe Tezm, . _

{5} administrative and technicel suppoft,

(6) existing fecilities and spaces of SK for processing the

 aerial phbtogfap s

(7} ihforﬁation of the necessary administrative boundary
and geographical nemes on the maps, at its full
resgonsibility,

{8) annotation sHe ts in Kenva.

("



'viz-
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Hid]
td

‘e

UNDERTAKING OF JICA

own expense, the Study Tezm €

s o

‘Kenvya for signalizailion, agrial photog:aphf; cround
s ev, pricking, field verifitation

0

CONSULTATION

JICA and SX snall consult with each other in raspect
of any matter that mey avisa from ov in connection With

the .Study.

(8)



L

1h case the flight permission for the safzty purpos

2
ilable by-onelmdnth befora the
n 'mapping exea shall be l_miteé to the

i
i3
0t
fu
*
1]
w
(o ENe 4
44
Q
=4
=
! r
{
W
-
%]
o]
o Q
o
"
<
N
1-!-
[:—l

porciimately 20 km inside alcnc the international

‘boundary of 2djecent ‘countzy.

In case the aexzial photogreshy is not completed due to
unexpected weather coaditions, JICA end SK will comsult with

ezch othex. in respect of the confirmetion oi the topocgraphic

"mepbing area,

e

(9)
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APPENDIX-3

tf
IR
o
i
1~
jw B
& -
o
1
<
1
H

¥ Xtens
Aeriz)l Photocraphy -
(1} original negativé-£ilm {1 set).
{2) contac: positive prints {1 sat)
{3} diszpositive films ' {1 set)

{4} index map of aeriz) photoczanhy

Levelling

{1 finzl tabulation:

(2) route diezgrezm

(3) field sheets
(4)  computation shests

<
{1) of signals & pricks
(2) reference contact positive photos

Aeriz) Trianculation
{1) final tabulation
(2) reference contact positive phnotos

{3}  cdilaczem of aerial triangulation

2
parate scribincg sheets

{4} se
(5} negative-films for printing
{6} negative screens
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"Printing

(1) priated maps = (1,000 copies
{2} Aluwinivm printing plates

{3) <Color trocressives
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f-reciprocal observation - s5ca{ 5  s:kn

o
{2} intenval of marks. . ©2%m

(1) shaeet line 15" % 15' in latitude & longitude
{2) .contoux intezvel 20m
half intervel contourline et flat area 10m
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MINUTBS OF‘HEETINGS
S oN .
PLAN or OPERATiONs
" TOPOGRABRIC MAPPING
O e

SOUTH KERYA

- firsﬁ'yéaf:;——

NAIROBI, 14th Dec. 1987

Mo 4o,

oA — _
MR. O.M. WAINAINA MR. SHO SAITO
For Director of Suryveys Ledder,

JICA Study Tean

-
#4;4“££222£;
tiR. T. DOHI
Hember,

JICA Advisory
Comnittee
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Date and time: "Zrd Dec. 1987 .-15:00 - 15:30
: ' 4th Dec. 1987 09:00 - 11:20
| 7th Dec: 1987 - 09:00 - 11:00
Place: ' '}rd Dec. 1987 "Survey Headquérters, 
R o - Nairebi : '
fth Dec. 1987 Survey Field lead-
: ' _ quarters, Ruaraka
7th Dec. 1987 o
Attendants: -  Attachments - 1, 2,‘3”

The Team briefed on the Plan of OpefatiOns'for'theﬂTOPO— _

'graphic. Mapping of South Kenya for the first year (refér

to Attachment-4) prepared by JICA., SK accepted the Plan.

“Fol}dWiﬁg matters vere dlscussed and confirmed: .

(1) Concerning the Standards of the Study, the reference
e1lipsoid shall be Clarke 1880 (modified). . ;

(2) Concerning the spot height, the distribution shall

: bé more dispersed as found necessary. e '

(3) Concerning the results of aerial photograpihy Mission
I, number of sets of contact prints and index wap .
shall be changed.from two (2) to one (1). '

{4) The Government of Kenya requested the recovery of
destroyed monuments oI geodetic control points, but
the Team could not accept the request because of the
shortage of the work period. : o

(5) The Team requested the increase of the number of
counterparts for the field survey in succeeding
phases and the Government of Kenya took note of the

request,

Mr. Saito, leader of the JICA Study Team, reviewed the
"Scope of VWlork for Topographic Mapping of South Kenya"
{refer to Annex 1°of the Attachment-}4) agreed belween
Ministry of Lands and Settlement and JICA on 19th Harch,
1987, in Mairobi, concerning the undertaking of the
Government of Kenya in order to confirm the progress.

Mr. Wainaina,-superinténding Surveyor, SK,.explained:tﬁe
progress of the necessary arrangeaents. Some of Lthose
are:

{1) "SX will issue ID cards for the Team menmbers.

(2) One office space in Nairebi and one office space and

' one storage space in lombasa are ready for the use

: of the Team. o .

(3) SK will issuc permission to take survey data, incud-
ing negative films of aerial photographs, out of
Kenya to Japan.

18)
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o

S will’ provide a list of hospitals for emergency

and way of connection to flying doctér. '
Counterparts will contact Forest -Department or land
owners for peraission to culb down trees when necessary.

For trepassing into private property, they will also

help . to get clearance when necessary. _

For cutting trees, it is necessary lo inform of the
effects to counterparts in advance for them to take
necessary measures. : Lo Voo
Permission will be obtained to enter National Parks,
Reserves, or liniled areas by SK.

8. The Teaﬁ;asked to -provide then nECQSSary déta'for map con-

9.

(1)
(2)

(3)

The
(1)

(2)
(3)

Team

(1)

(2)

_ nection with the maps

along the Tanzanian border, . . = o

along the northern border of the project -area prepared
by JICA, _ S L : o
along the northern border of the project area prepared
by Canada.

Governuent of Kenya replied as follows for each item:

Field completed compiled manuscripts are avallble.
Availability of other materials such as results of
control point survey and aerial triangulation and
pricked diapositives will be investigated,

All necessary materials are available,
Availability will be investigated.

leader explained the undertaking of Japan.

The . Government of Kenya made request of the acceptance
of trainees for each stage of the work and the Tean
taook note of the reguest.

Phe CGovernment of Kenya made request of the provision
of equipments used for the Project and the Teanw took
note of the request.

(17>



Attachment - 1

Attendants of Meeting
(3rd Dec. 1987)

Government of Kenya

Mr. Absalons
Hr. Wainaina
- Mr.. Miyazaki
Mr. Ito :

Government of Japan

(1) JICA Kenya Office
© Mr. Kaiho

(2) JICA Stﬁﬁy-Team

Mr. Saito
Dr. Muraoka
Mr. Yoshida
Mr. Kyakuno
Mr., Nakal
Mr., Kobayashi
HMr. Miyakawa

Deputy Dlrector of Surveys-.
Superintending Surveyor Mapping
JICA Expert

JICA Expert

Assistant Resident Representative

eader .
Deputy Leader.
Mapping Planner
Chief Surveyor
Surveyor”

‘Mechanician

Surveyor

(18)



Attachment - 2

‘Attendanﬂs of Meeting
{4th Dec. "1987)

_Government of Kenyé

'Mr,:wainaina " Superintending Surveyor Hépping

Mr. Kibore - - ‘Chief Photogrammetrist
Mr, Ndunda -~ - Chief Cartographer 2
Mr. Chabeda - “Chiefl Lithographer

Hr. Miyazaki - JICA Expert

Mr. Tto -+ -~ JICA Expert

Government of Japan
(1) JICA Kenya Office

Mr. Kaiho Assistant Resident Representative

({2} JICA Study Teanm

Hr. Saito Leader

Dr. Muraoka Deputy Leader
Fir. Yoshda -Mapping Planner
Mr. Kyakuno - -Ghief Surveyor
Hr. Hakai - = Surveyor

Hr. Kobayashi Hechanician

Mr. Miyakawa Surveyor
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Attachment - 3

Attendants of Meeting
(7th Dec. 1987)

1. Government of Kénya

‘Mr, Wainaina

Mr. Kibore

Mr. Chabeda
Mr. Okumu

| Mr. Ogutﬁ

Mr. Miyazaki

2. Governﬁent'of Japan

(1)

(2)

(3)

JICA Kenya CQffice

Mr. Kaiho
Advisory Group
{r. Dohi

Mr. Kobayashi

JICA Study.Tean

Mr. Saito

Dr., Muraocka
Mr. Yoshida
Mr. Kyakuno

Supériﬁteﬁdihg-Survejof'napping E
Chief Photogramsetrist = :
Chief Lithographer

Officer in Charge, Technical
Section : S

.Senior Cartographer (Hﬁpping

Branch) -
JICA Expert

Assistant Resident_Represeutdtch

Head, Planning Div., Topo. Dept.,
Geographical Survey Institute
Staff, Social Development Coop.
Devt., JICA

Leader

Deputy Leader
MHapping Planner
Chief Surveyor
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Attachmeht - 4

PLAN OF OPERATIONS
;" FOR THE
TOPOGRAPHIC MAPPING
_OF -
SOUTH KENYA
IN THE

REPUBLIC OF KENYA

~==~ 1st Year ---

October, . 1987

JAPAN INTENNATIONAL COOPERATION AGENCY
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PLAN OF GPERATIONS
: FOR THE
TOPOGRAPHIC MAPPING
or
' SOUTH KENYA
IN THE

REPUBLIC OF KENYA

I. INTRODUCTION

In response to the request of.the”Government of the Republic
of Kenya (hereinafter feferred to as "Kenya")}, the Government of
Japan {(hereinafter referred to as “Japan"} decided to conduct the
Topographic Mapping of South Kenya in Kenya {hereinafter referred

to as the "Study").

Accordingly, the Japan International 'Cooperation. Agehcy
{hereinafter referred +to as ﬁJICA“), the official aéency
responsible for the implementation of the téchnical.cooperation
programnnes of Japan, will undertake +the Study, in close
cooperation with the authorities boncerned of Kenya. Survey of
Xenvya, Ministfy of Lands and Settlement, (hereinafter referred to
as "SK") shall act as counterpart agency to the Japanese study
team (hereinafter referred to as the "Teamn")} and also as
coordipating body _in relation to other dovernnental ~and
non-governmental organizations concerned of Kenya.for the smooth

implementatioh of the Study.

(22)



' 11. OBJIECTIVE OF THE sfggz

fhe__objec£}§é-‘of the Studyigié to pfepare: thé'ailﬁo;ooo
fopogfaphic map cé&ering an area'of épproﬁimdtély 29}ébokm2 in
South Kenya from eqsi @f Long. 37° 45':8 to the coast and soulh
' .of-._LaL 3% 5 t;:> thc.zl' ke‘.ny’an.territory”cfx'f'-.the Tanzanian bérdér as
=show_n in fng 1. Main items of the Study aré.as:follows:.'

{;'Aeriél photography - approxinately 29,800km2

2. 1/50,000'topdgraphic mapping approximately 29,800km2

43 sheets,

11i. SCOPE OF WORK

The scopei of. Qork to achieve the _captioned objective is
sfated in a docunment entitled "Scope of Work for Topogréphic
Mapping of Sputh Xenya in the Republic of Kenya" agreed beiween
the Ministry of Lands and Settlement a&nd the Japan International
Cooperation Agency issued on 19th March, 1987, in Nairobi, Kenya
{Annex 1, hereinafter referred to as "S/W”). It covers

Aerial photography, Leveling, Aerial Signal and Pricking,

Field Verification, Stereo Plotting, Field Completion,

Drafting and Printing.

The Volume of the Study is tabulated In Table 1.

(23)



table 1 Volume of the Study

Ttem  _ Vo}ﬁmé - : Renark .
AU e 2 cate 1/60,000
. ogr v oo rox. 29,800Kn scale 1/60, _ .
pexial photography - apprex. =57 (whole project area):
/ | pprox. 720kn - .minﬁr“order leveling
Lcﬁcﬁingu : ‘:RPP = . {including pricking)
Aerial signal ' - L. 40 points: _ .
Pricking L approx. - 700km existing bench marks

Ficld verification 'épprox. 29 BOOKR?

Aerial triangulation approx. ?zs'ﬁodels

Plotting and E

Conpilation approx. 29,800kn

rField comnpletion approx. 29,800kn2

rafting approi. 29,800kn?

frinting _ 43 sheets in & colours

1,000 copies each

1V, STANDARDS OF THE_STUDY

Survey standards and nap accuracy are as follows:

1, Refeorence ellipsoid: Clarke, 1880

2. Geodetic coordinate systen: New Arc 19690
3. DPatun of height: Mean sea level at

Port Mombasa
4. Map projection: UTM, Zone 37

5. Neat lines: 15 x 15°¢

{24)



Coﬁtou: line:

Spot height:.

Map st?lé and. its

application rule:

Map accuracy

Interﬁedzate contour ?On
{supplénentary half '
~interval contour-10m,
sub]ect to topography}

every 5 cin on the map in

average (including photo-
granmetric spot height})

VThosc adopted for the'

Topagraphic Mapping
Project for East Kenya

“Area, ‘1981, by JICA

{Annex 2}

a. Planinetry of consplcuos ground feature

b. Spot height:
¢. Contour:

d. 6rid line:

(26)

not more than 0.5mnm on
the map

not more than 1/3 of
contour interval (6.7 m)

not more than 1/2 of
contour interval {10 mn)

Grid lines shall be drawn

every 1 km. The accuracy
of plotting shall be not

more than 0.15 mm on the

Rap.



V. UNDERTAKING

The study shall:be carried out in'closg_¢6opération between
-Kénya and Japan. Undértakihg of lboth sides is stated in S/W

(Annex 31). It is surmarized as ﬁol]owS:

a, 'Xeny:an;side,. |
{1} Going through forﬁalities necessary for the Teaﬁ"to'ehter,
$La§, work and Jgave Kenya. | |
{2) Taking measures'to"aqﬁire perhifs for tﬁe'iean'ﬂecgsary
ta conduct the étudf.‘
{3) Provision of facilities for the smooth conduct of the

Study.

bh. Japanese side,
(1) Execuntion of the Study in Kenya and Japan at its cwn
expense,

(2} Transfer of technolaogy through the execution of the Study.

V1. WORK PLAN

The entire work shall be carried out under a four-year -
programme starting from October, 1987, and'acohplishing in March,
1991. It shall consist of the following four phases in

accordance with the time schedule shewn in Fig. 2.

(26)



}. Phase I (First Year, 1987): Aeriai;SignalL;Aerial Phdtographv,

Pfickigg'and Le0eiin9I

1 - 1. Aeriéi'slgnal

To :secﬁre ‘the pr0§9§¢d map accuracy, the accuracy: of
:hbrizdntéi‘Cdﬁfrbi point shall be not more than.

0.07 mn % 1/plotting scale (= 0.07 mia X 50,000 = 3.5 m}.

For | horizontal = ¢ontrol of photographs ~ for ' aerial
tfiéhgﬁlatlon, 40 _pofnts of exiéting I1st and . 2nd order
triangulation  and trdverse pointé shall be used. The
diétributidn plan is shown in Fig. 3. Aerial signals Shall.be

set up on these proposed photo-contro}l points.

1 - 2. Aerial Photography
" Bldck and white panchromatid aerial photography shall be
carried out in dry season with a super-wide anglé canera (f = 8.8

cm) in two missions.

1 +:2 - 1. Mission I.

For pripking ‘of existing bench mRrarks and along proposed
leveling routes, aerial photography shall be carried out in a
form of strip courses for approximately 1,500 line km along theSé
Teveling routes at a scale of 1/40,000 as shown in Fig. 4. This

nission is done for the efficiency of the time schedile.

1 - 2 - 2, Mission I1I¥.
For mapping, the proposed mapping area of approximately
:25?,!3()(}!‘:5{2 shall be flown at a scale of IIS0,000'as shown in Fig.

5.

(27)



] - 3. Pricking.

'For vert:cal contfol of 'aerial .photographs: for aerial-

txiangu}atlon and napping._e\IStiﬂg bench marks Qhall b° DIICked

(app!okinately 700 km). Pricking Of PrOPosed ]eveling routes

_(apptowinately 720 Ln} shall also be done for the same Ejrpose at’

the timc of leveling work. Twice enlarqenent of 1/40 000 aerial

photograph shall be used in the field and later pxicPed po;nts

shall be {ransferred onto the 1/60 000 aerlal photograph hhen.

necessary.

1 - 4. Leveling.

To secure fhe proposed map. accuracy, the accuracy - of
vertical control points shall be nol more than

0.07 ﬁ confour interval (= 0.07 % 20 n = 1.4 0},

For vertical control of photographs for aerial iriangulation
and mapping, existing 1st and 2nd order bench marks shall be
used. The distribution of:existing bench narks, however; is not
sufficient for aerial triangulation and mnapping. Consequently,
minor order leveling shall be carried out ta supplement existing
bench marks. Minor order leveling of the accuracy of 5 cnx ¥5.
Where S js the route length in km shall be carried out for
approximatelf 720 kn along mailn roads or national'park boundaries
where leveling work is found feasible, startjng.from and c]oéing
fo existing bench marks. (Fig. 3)

Marking shall be done by wtilizing conspicuons ground

features or setting up marks every 2 km in average,

(28)



'Pfiékiﬁg'_sﬁéfl "be ‘done on. aerial .photogra§hs ‘for _the
vérﬁjéal ?66ntf61 for aerial friangulation and mapping on the
abbvé'ﬁdinis and at Xknick poinﬁs of topography;along‘]eveling
routes at‘the f;he'of‘leve]ing work;:7 |

“_Prior fo‘ihe eﬁecdfion;‘reconnaiSSaﬂCe sﬁé]i be carried out.
fof”ﬁrobosed.JEQQIiné rbuteé to dlocate marks’ and' for existing
_ benéh.mérké:to £ ind out if it is necessary to recover then in

"order to use then as given points for the minor order leveling.

(29)



2. Phase I1I (Sggandf?eq;, 1988). Fi on, Aerf.
| | angu]at;on, Stereo Plotting_ﬁnd

Egmaaiéi_L_mz

2 - 1. Fie]d Uerlficatjon

Pr)or to fie]d survey for verlficatlon,.reconnaissance study

(photo- Interpretation) shall :'bé carricd out us:ng _ aerial__

photographs and. reference data collected beforehand.,
-In‘¢ompliancé with the map style and its appllcation rule,
selection .of jtemé to express on the mpap and topographzc 
inforpation felated to classification of grOuhd features shgll be
verified anﬁ objects whiéh:are hard or impossible to interpret on
the aerial photograph shall be clarified in the field. The key
for bhotoHinterﬁretation needed for mapping shall be prepared.
Geagraphical énd‘ adninistrative names shall be collected and

verified by SK.

2 - 2. Aerial Triangulation.

| To obtain coordinates of pass points and tié points, aerial
trianbgulation shall be. carried out by analytical methdd using
1/60,000 aerial photographs, comparators and elecironic
computers. Approximnately 725 models shall be adjusted by block
adjustment nethod.

The }esidual of the ground conirol points after adjustment
and discrepancy at tie and pass points between aajacént mbdels
shail'be,not more than

0.8 per nil of the flight height

% 5,400 n X 0.8 per mil = 4.3 n

for both planimetry and altitude.

(30)



2 - 3. Stereo Plottlng and Compilation -

. Stereo plotting shall be ~carried out hy 1/60,000 aerial
ph@tograph_and stereo plotting nachine at the séa}e of 1/50,000
using the fesults of aerial triangulation and those obtained by
fié]d verification. In%ermediaté:COntour'shallﬂbe plotted al 20
'm.ihtefvals. 10 n of supplementary bélf interQaILCOntﬁur'shqll
be plotted for flat area, if necessaryJ The pﬁotdgrammetric spot

.height_shall'be:plotted every 5 c¢n in avérage on the map, taking
'the-distribufioﬂ of control pointéfinto consideration.

Results shall be. conpiled in. the format of the sheet lines
of 15"-x% 15‘. “Along the northern boundary of the Study area 118
fhe area mapped by JICA in the eastern part and that by Canada in
the western part. Along the southern Boundary. to Tanzanian
_territory, the Ordnance Survey, England, is executing mapping.
The connecfion of mnaps among these nmaps shall be taken into
consideration. Neceésary data for' the connection, sﬁch as
pricked diapositives, resulits of aerial triangulation, copies of
original manuscript of mabs, etc., shall be obtained through SX.
The discrepancy of connection shall be adjusted, if it is the
order of 1 mm on the map.  Otherwise, it will be disregarded.

This work shall be continued to Phase I1I.

(31)



}98__[ Stereo Plottinq and Commiatmn

3. Phase II1 (Thirdizggz.

3 - 1. Stereo Plotting and Conpllatlon (continued)

A patt of - the stereo pjottlng and conpllatlon works -shall be.

contxnued to this phase

3 - 2, Fiejd Comp]étion _

| zopography, grohnd features, VQgéiation. étc.,_hh1cn cannot
be properly 1dent1fled on the aerlal photographs durlng plott;ng'
and; 'COHleatzon' works,'-shall be -Verlfled in l*he fie]d 'and
inscribed on the copies . of the conp;led manuscrlpt prlnted on the
synthesized polyester sheets. - Adm;nlstratxve and ¢ geograph;cal
nanes and-administrative boundaries shall be‘verifiéd,-éﬁhfirﬁéd

and indicated on the papér copy of the compiled manuscript by SK.

(32)



4. Phase IV (Fourth Year, 1990). brafting and Printing

4 - 1, Drafﬁing 

| Basad.oh the fié]d Coﬁﬁletéd cohpiied'méﬁuscfﬁpt; {original
manuscyipt}, négati?e ‘Scfibihg :aﬁd _ﬁreparétﬁoﬁ 0f hasks énd_
sheéts for marginal ihfdrmat;on.for printing:piaté_making shall
.be carr;ed out on.étable po]yeéter-bases for é.colohr séparation.
Map Styfé]ahé?;?hﬁo]s'shall be'disCuSSEd.with.SK. “These sheets
Sﬁall.b9.60m§038d_sd that one colour may be . in one ‘sheet for the
éake_ofjp}fnting plate making.(preparation of composite negative)
A”Coﬁpésite‘positive shall also be prepared consisting naihly_of

linear elements for the maintenance (revision) of maps.

4 - 2, Printing.
:Méking of- printing plate shall be carried out using 1/50,000
COmposité negatives by photo—lithography.' |
Printing shall be carried out in & colours by the offset
'prin£ing machine. Number of copies to be printed shall be 1,000
for each map.  Specifications and size of printing paper shall be

decided after discussion with SK.

5. Work Schedule.

Work schedule is shown in Fig. 2.
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VIY. PLAN ‘OF - OP OPFRATIOYS FOIt_I PHASb I (FIRsT 1555%41981)
The wdrk for Phase 1 (first. year, 1987) is devoted to field
surveye; 'Fle]d hork shall be carried out durlng ist Decenber,

1987, and Brd March 1988 (94 days)ﬁ_ Durlng the per1od, team

leader, deputy leader, napping planner, chief engineer. nechanic

and 112 nenbers con51st1ng of 6 partles, each of whlch is COﬂposed

of two nenbers -~ totaling - to 17 nenher shall be dlspatched for
about '3 nonths and one _menber: for’ the .inspection. of aerial

photographs for about 2 months to the fleld

1. Preparation

Before arrival of the nain tean 1o Kenya,  team leader,
deputy leader and other 5 staffs shall arrive in Nairobi to
prepare for their reception. The mainlddties are as follows. Of
those the itens eépecial]y indebted to_the cooperation of SK are:

a. To discuss plan of operations with SK,

b. To secure pern]sszon for the flight for the aerial photo—'
graphy and use qf airports (Malindi and/or Mombasa},

c. To secure pernissioen for the use of comminication
facilities, The tean is équipped with 7 JRC 10 W
Portable HF SCB Radiotelephones JSB-20 with frequencies
of 4055 and 6098 KHz.

4. To provide gamne scouls, watchmen,  laborers and:drivefs.

e. To obtain the agreement of Taﬁzania for the implenen-
tation of aerial photography élong and over fhe national

boundary.,

(34)



f. To 6ffange tovstudy:andlof.éopf naterials rélgted to.the
: $tud?;lsh¢h‘as e&iétihg aefial'phbtogfaphs;'gurvey
results and_deSCripﬁioné of points and place names kept
by SX, for réviewiné survey plan,
g._leahndﬁnCe to ahtho?ities_cdﬁtefned.*
“h. To ask $K'to contact with Ténzéniah-governmeht to obtain
_neceésarY‘ﬁata for map cormeciion with the map in
Tanzania from Ordnance survey,
_i..To ask SK to”assign'counterpar£ personnel,
3. fo ask SK to obtain credentials or jdentification cards
 ?0 the Team nmembers,
k. To ask SK to issue permit to enter into .private pro-
perties and national parks to execute survey work when

necessary.

Besides the aboves, followings shall be cdealt with cheifly

by the Tean:

1. To prepare to establish headguarters and sub-camps in the
field,

m. TOo receive shipped eguipments, nachinery and other
materials,

n. To purchase gquipnents, machinery and other materials in
Nairobi,

o. To hire vehicles,

p. To cﬁntract with local private aerial survey firb for

aerial photography.

(35)



2. Aerial Signal _
40 pOintq shall be selected for hor:zonta} contro! of aerial”

-photographs among enist)ng lst and 2nd’ order trlangulatxon or

trnvexsc pojntsz' on which aerial signa]s shall be setl  up.
PlOposed signalizlng po;nts sha}] be dlstributed as shown in rig.
3. Specifications of the s:gnals are as followo O |
“Type: four-leat type in princ:ple Howevex, fhree~1eaf"
type nay‘be adOpted according to the 01rcunstance3,
2. Size: size Qf;a leaf sha]l be 1nx ﬁ_m,
3. Material: fragments éf‘éoncféte or. rock,
4. Colour: white in principle. Other colours nay be adopted
| according to the ground coﬁditidns. The con-
figuration is shown in Fig. 6.
To secure head t]eafancé, eccéntri¢ setting up of the signal
is allowed. In this case, eccentricity‘shall be measured.

At él] the signalized points, the eccentricity of at least
one conspicuous ground feature in the neighbourh§od shall be
neasured so that the.object nay be used aé an alternatiVe of &
control peint, 'in case the aerial sjgnal will not bhe clearly
identified on the photograph; After taking aerial photographs,
checking shall be nade. If the aerial signéls or the above
nentioned alternatives are not clearly ididentifiable on the
photograph, . another identifiable ground feature shall be pficked
in their néighbbrhood with eccentric nmeasurenent, if netessary.

The princibal CQuipments to be used for . the work shall be,
Transit : T2
Electro-optical distance neter HP 3808 A

Radiotelephone

(36)



3. Aérial.photogra?hy_.

Tﬁo'hissiéns'bf‘aérial photograph shall be carried out by
contracting.with a. local private aerial survey firm. ‘The air
baée fof tﬁé‘hbrk éhallzbE'in Malindi and/or Mombasa and final
.productsﬂ ﬁﬁal] he prepared in ‘Nairobi. . For the. contract,
supe;vigionlrcf “the work and ih;pectiOn of the results,. two
engﬁnéeré shall ‘be dispatched.  Except the ipspection of the
fesuits: the works shall “be in charge of members of the field

. headquarters.

3 - 1. Mission I. -

For the_efficiency of the execution of the Study, prior to
pricking of existing bench marks and proposed leveling routes,
aerial photography shall be carried out along theée leveling
rouvtes (Fig. 4} with a single strip course under the following
specifications:

a. Period: Novenber, 1987

 b. Camera: super-vide angle camera

e Photographic scale: approdimately 1/40,000 in principle.
However, larger scales are acceptable according to un-
faborable weather conditions.

d. Forward overlap: 10% + 9%

e. Fiight length: approximately 1,500 kn

| along éxisting leveling.routes‘approximate]y'?40 km

along ﬁropoéed leveling routes approximately 760 knm

f. Cloud coverage: not to disturb leveling routes for

priéking

g. Number of photographs: approximately 190

h. Film: black and white panchromatic
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i. Printing paper: Kodak RC paper. or equivalent

3. Resulté:
original neéative 1 set
cbnfact.print _ - 2 sets
‘double enlafgément'* 1 set
.'indek Rap | 2 sets
1 set.

" flight record’
*x No needed, if the photographiC-scdlé becores 1afger

than 1/20,000.

3 - 2. MiSSioﬁ IY.

herial photoéraphy shall he exé@ﬁted_co?ering the proposed
mapping area of approximately 29,800 km? east of Long. - 37 45' E
and south of .Lat, 3 down to the Tanzanian border‘ The height
difference between inland and coastal areas being over: 1,000 n
and the clinatic condifions between the two . areas being
different, the proposed area shall be deﬁided into two large
blocks and the datum height plaﬁes for flight For each area shall
be differed and flight direction shall- be .gastwwest for‘ the
western black and approximately north-west along the coastal line
for the eastern block {Figq. 5). The latter shéll be.ovérlapped
at least one éourse over the former. A tie course shall bé.flown
along the Tanzanian border owing to the low density of ground
control points. Main specifications for the aerial photography
shall be as follows: |

a., Period: From Januwary to February, 19886

b. Camera: Super-wide angle camera

(':38)



Forward overlap: 60%

. Lateral overlap: 30%

-'Area to be covered proposed napping area of. approxl—

'nately ‘29, 800 kin? ‘in the South Kenya region as shown in

Fig. 5 shall be ¢o¢eréd.

'Photographic'scaieﬁ approximatéiy 1/60,000

F}jght cqufsé:725_00uf§és (including'one tie course)

castern block (approximnately hdrthvsouthj- © 12 courses
‘western blOCk:(gast—west) : . 12 courses
tie course {along Tanzanian border) i course

. Flight length: Total flight length shall be approxi-

mately 4,000 km.

Flight height:

_ eaéterﬁ'b}dck 5,840 m {datum plane 500 n)
western block 6,340 m (datum plane 1,000 R)
tie course - 5,840 m  (datum plane 500 m)

or
-0

|

5%

I+

Lateral overlap for two courses along coast shall be
40 %. Ccaution shall be tasken so that the prinéipal
peints of photographs of the inner.course may fall on
land.
For the courses flyving over the Taita-Hills in the
waestern block, forward and lateral overlaps shall be
enough not to leave stereoscopic blank area.

¥ : not more than 10 degrees

¢ and @ : not.more than 5 degrees

Cloud-co?erage: Amount ofF cloud shall not exceed 3 % in

succeésive.s photographs. However, "important areas for

orientation and cartography shall not be covered with

c]oudsﬁ
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1. Nomber ofjnodelé: . approximately 725
n. Number of photographs: approximately 750
n. Filn: black and white panchronatic

6, Printing paper: Keodak RC paper or equivalent

p. Résults§
original néga{ive S 1 set
cOntact print IQISQts
inde¥ map . _  o 2 SQts
-:flight record . . o N | set

Exposed Orjginél hegatives being taken out to Jéﬁah;-extra
copy of coﬂtact prints shall betpreparédAand 1éft in Kenya for
securitiy.

In the eastern block. the flight course being along coastal
line, there méy happen to produce inconplete or . indepéndént
rodels., Examination shall be done.if,additional ground control

survey is necessary for these models.

4. Pricking of Existing Bench Marks,

For vertical control of aerial photographs :for aerial
triangulation and p}otting;'exiStjng bench marks shall bé pricked
on the double enlargement of 1/40,0@0 aerial.photographs.-.Later

they shall be iransferred onto the 1/60,000 aerial photographs.
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5. Leveling _
5'— 1. Plannahg and poxnt se]ection

Nunber . and distrlbution of existing 'bench parks are not
:enough for aerial triangu]ation, vertical control p01nts sha]) be
1ncreased by execnting ninor order levelxng for approx:nately 720
ki along existing roads and natlonal park boundar]es as shown in
Flg‘ 3, The plan having ‘been nade by us)ng exnsting snall scale
naps, Jt is necessary “to check the plan by reconnaissance survey
and exanlne the necessity of nodlflcatlon of the orxglnal plan

Along leveling routes, marks shall be set up every 2 km in
aVerage and their heights shall be calculated. Care shall be
taken_to inc]ude knick points cf topography. Marks shall be made
of wooden stick or a part of stick ground features shall be used

for then.

5 - 2. Observation

Observation shall be maae by double chservation by 5 parites
starting from. an existing bench mark and closing to another
ékisting one. Otherswise, routes shall close to themselves.
Prior to observation, check observation shall be nade for at
least two neighboring e#isting bench marks, on one of which the
minor order leveling 1is based. " When the result of check
obsérvétion is coincident with the nominal wvaluwe within the
accuracy of the check observation, the nominal value of the bench
_ﬁark shal]_ be adopted as given wvalue. Otherwise check
observation sﬁall bé extended to reach within the tolerable

closure and newly observed vaalue shall be taken as given.
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Obsetved narks shall be bricked dnfihe double enlargenent of
1/40 000 aerial photographs at the tlme of observation and 1ater

they sha]l be transferred on to the 1/60, 000 aerial photographs
as in the case oE prickzng of existing bench narks.

.Accuracy of observatxon. 50 mm x_{S. where S is the
| | rcﬁfe length in_km,
Instrunent to be used;‘ :Aﬁtdiev21 ZeissJN2Z:
Staff: wodden folding staff
Staff stand;

Radioiélephonc;

&. Others

In order to conduct smoothly the Pﬁase ilts (second_?ear?s)
.field survey, field verification, followings shall be discussed
with SK.

. a. Iten to inscyibe on the nap and their_applicatjon rule
(nap style and its application rule},
~b. Collection of materials relaled to the above.
c. Issue of pernit to take exposed originaj negatives 6ut of
Kenya to Japan.
d. safe-keeping of equipmenis and materials to be left in

Kenya until) the next Phase.
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VIIT. ORGANIZATI

ON_OF THE TEAM

Organizétion of  the Teaﬁ_is as follows:

Duty
Léadér
Deputy—lééder
Mapping planner
Chief—engiﬁeer

"Mechanic

Aerial signal

Pricking of

existing bench

mark

Leveling

Member

Japanagse enginecer
1k .

n

driver

vehicle

Japanese engineer
counterpart
laborer

driver

vehicle (including

Japanese engineer

 counterpart

laborer

driver

vehicle

Japanese engineer
counterpart
laborer

driyer

vehicle (including

(43)

Numbey for
a party

10

2 trucks)

2

1

2 trucks)

Numnber of
parties

Total

12
60

14

14

10

25



Iﬁspectibn of - . Jépanese.engiheer
aerjial photograph driver

vehicle

(44)
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I1X. WORK SCHEDULE
The work fof Phase 1'(fifst.year):starts'on_lSt'December,
1987 an& shall continue to ard Harch, '1988. Detailed work

schedule is shown in Tab. 2.

Tab. 2 Work Schedule for Phase I

. N Date : . _ . . .

Item 1 30 L ] i 3 4
Mob.,demob. | 3 -7 25 ———3

Aerial : ‘ }——on 30 25— 3

photography

Aerial g ———11

signal

Pricking 1 — 25

Leveling - ‘ _ 12— 25
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X._FINAL PRODUCTS

o Final-products:of Phase I (first year) are as follows:

1. Aerial signal .
1 set

a. Description of aerialLSignal

b. Field note and éomphfafion_éheeflfor. : '; set
eccehtricity-meaéﬁtemént _:

c. Aerial photograph showing aerial éignéi .1 set

d. Index map 1:set

2, Aerial photography

a, Original negative film 1 setl for Miséions I & 11X

b. Contact print 2 sets for MiSéibﬁs'f‘&nii
c. Double enlargement 1 set for Mission 1

d. Pholto index map 2 sets for Missions I & IIl
e. Flight record 1 set for Missions I & 11

3. Pricking and leveling
a. Field note 1 seat

b. Tabulation of observed results and agdjusted

values ' 1 set
c. Computation note - : 1 set
q. Index mnmap 1 set
e; Pricked photograph 1 set
f. Description of point. 1 set
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¥1. REPORT:

The progress report of Phase T shall be prepatéd;

¥IT. DRAFT OF PLAN OF OPERATIONS FOR SUCCEEDING PHASES

Draft of the:plaﬁ of operatibns;for succeeding ﬁhases is

attached.as.ktfachment,
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FIG. 6 AERIAL SIGNAL
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ATTACHMENT

DRAFT OF PLAN OF OPLRATIONS

FOR SUCCEEDING PHAShS

_ The- draft of plan of operations for succeedlng phases is
tentatlvely set up as fol)ows They are, hoWever, subJect to
nodiflcatjon accordlng to the progress of the Study of the

3preced1ng phase and/or to other condltlons which Fay affect the

Study.

1. PHASE 1I (SECOND YEAR, 1988).

i. Field Surﬁey._

1 —-1. Field Verification.

“Using aerial photographs, the keys for photo—intefpretatibh
needed for plotting aﬁd cartography shall be prepared by
verifying them in the field.

. Based on the application rule of the map-style, necessary
items to represenf on the map shall also be collected and
verified in fhe field. Close cooperation of the SX counterparts

'js cordial1? reguested,

(54)



1 -1 - 1. prepafation.

‘Prior td"ﬁrbceeding Cinto the field, recohhaisseﬁce 'étﬁdy
shall be Caffiéd-out in Japan to prepéfé'ﬁatérihls which need
field veriticatiﬁn. _

_d. Thérqugh stud?_of.collécted matéfiais'aﬁé'pbinting out. of

d§ﬁb£ful‘points;'
b‘_Executidn_of-pﬁotoj}htérbretatidn‘énd picking up of keys
| nécesSary'fo'Qerify} | '

'c.:StudYIOf aefial_photographs to point out poinfs difficult

to jﬁterpret and confirmation of the Siudy érea,
d.;Prepafatiohzof'dohble enlargeﬁént of 1760,000 aerial

photographs which shall be used for field verification.

1 - 1 - 2. Discussion with SK.
Concerning field verificétion, items to discuss with SK and
to be confirmed are as follows:
a. Map style and its application rule,
b. Administrative nemes and boundaries,
c¢. Data concerning names of fo]]owjng items:
puvhlic building, church, nosgue, rdad,_rai]way, nountain,
river, park, etc.,
d. Representation of mi]ifary facilities,
e. Nane and/or nunber of each rap sheet,

£. Marginal information and legend.
1 -~ 1 -~ 3. Itemas of field verification.

In compliance with the map style and its application rule,

followings shaJJ.be'inVestigated and confirmed in the field:

(55)



. ‘Result of reconnaissance study.

a

.b. hey'for photo—;nterpretatlon. .
c. Items dlfficult ot inerpret on the photograph,

| d. }ollowlng ltens te repreqcnt on the map:

. - yoad, railway, bulldanq, control poxnt, spacified

area,:rlver, vegetatlon, topography, etc.,
6. Nanes necessary for annotation, adnlnzstrative
| boundariesh
1 - 1:: 4 AdJustnent

Results of field ver:f;catlon Shall' he adjusted on the

double

2. offi

2 -1,

enlargement of 1/60 000 aerial photographs._

ce Work.

Aerial Triangulation.

‘Aerial triangulation is carried out as follows:

Using pricked diapositives of 1/60,006_aerial phétqgfaph

a.
on which aerial signéls are phbtographed,:coordinates of
pass points, control ppiﬁts, etc necessary for plotting
are measured by stereo-comparator.

b. Addihg the results of ground control point survey,
adustinent computation is executed.

¢. Coordinates of pass points and orientation eleménts,of
aeri;l photographs are calculated.

2 - 1 - 1. Method.
Aerial) triangulation is done anajytjcally by the block

adjustment nethod by means of independent wodels.

program shall be used.

(56)
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9 - 1 -~ 2. Area covered.
The area:for aerial. triangulation covers the whole area of

1/50,000 topographic népbihgf'_

2 -1 - 3.:Disiribuﬁion_and”number of'controi points.
_Distribution of_hbriéontal'bohffol points is shown in Fig.
3. - Their nunbe¥ shall bhe 40. Vertical control points shall be

selected among pricked bench marks.

2. -1 - 4. Se!éctipnfdf pass points.
'Pass‘po}hts shall be selected so that their position shall
be appfopfiaté for orientation of aerial photographs and that it

shall be correctly measurable on the'phbtbgraph.

2 - 1 - 5, Adjustnent computation.

a. The residuals ofigfound coﬁtrol points and discrepancies
of pass ﬁoinfs and tie points betwéen-adjacut models
after adjustment shall be less than 0.8 per mil of the_
flight height for both planinetiry and altitude.

b. When adjustiment computation is nade by dividing into
blocks, the djscrepan;y of tie points between adjacent
blocks_shall be less than 0.9 ﬁer mil of the flight

height for both planimetry and altitude.

2 - 2., Stereo Plotting (Restitution).

Using the results of aerfal triangulation and field
vérification, ﬁecessary'items for representing on the map shall
be measured and plotted by stereo plotting machine and plotted

manuscript of the topographic map shall be prepared.
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2 -2+ 1. Material.

For_restitutfoh,”stabie_pdiyester sheet shal) be used.

2 -2 -

2. Neat linés.

Neat lines shall be 15'.x 15°'.

2 -2 -

3. Plotting..

Neat lines, control points and grid lines are'blbtted.usiné

auvtonatic coordinategraph.

exceed 0.15 mm on the map.

2 - 2 -
a.
b.
2 - 2 -
a.
b.

4. orientation.

The maximun discrepancy shall not

After absolute o}ientatjon.of-the photographs, the

discrepancy between the plotted ﬁoints and their model

pqints,shéll be not more than 0.3 pm on the
For orientation of height, pricked leveling
be used as many as possible for the sake of

height.

5. Restitution.
Restitution shall be executed in accordance

style and its application rule in the order

elements, like roads, rivers, railways, etc.

vegetation and contour lines.

mnap.
paints shall

accuracy of

with the nap
of linear

. buildings,

if necessary, planimetry and contour lines can be :

restituted on separate sheets.
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N In£efﬁédiaté.contgur shall be 20 n and half interval

conteur Yines of 10 n-éhallfbe_sﬁpplemented atdofdidg to
topbgfaph?. Care nust bé-taken for the reb;esen?ﬁtidn of
micro topography, the project area béingfrjch;in various
types of ground featutés énd.topography _Jike:hii_l, plain,

forest, wadi, cultivated land, etc.

2 - &. Measurement of spot height?
"a. Spot height shall be neasured photogrammetrically at
distinct knick points of topography.
.b, Spot héight shall be.diStributed'at egual denéity as nuach
as possible.
c. Density of spot height shall be generally ﬁne point per
5 cm k¥ 5. cm on the map including the distribution . of

vertical control) points.

3. Compilation.

3 ~ 1. Compilation

a. On the baéis of the plotted manuscript, compilation shéll
be carried out using the results of field verification
and raterials collected.

b. If any doubtful point arises duiing compilation, it shall
be noted to clarify at the time of field coppletion.

c. Annotation items shall be compiled on a separate sheet
using ﬁ}otted manuscript and déta obtained by field

verification,
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2 - 3 - Conneétlon .
Map connectlon shall be nade between
a. eh)stzng 1/50, 000 topographic nap along the northern
K edge of the prOJect area, " !
b. 1/50,000 topographlc nap being worked by the Ordnance

Survey along the southern. border to- Tanzanla.- o

HOnever, connection ‘shall not be nade 1f the dlscrepancy

the order of 1 mn and more.

3. Report.

The progress reporit for Phase I1 shall be prepareda

4., Orgenization of the Tean.

The organization of the Team is as follows:

Puty ‘ Member Number for Number of  To
: a party’ parties
Leader Japénese engineer
Deputy Leader v
Mapping Planner "
Chief engineer "
Mechanic "
driver
vehicle
Field Japanese éngineer 2 5
verification counterpart
laborer 3 5
driver

vehicle (including.z trucks}

(60)
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5. Work Schedule.
S work schedule for Phase II is shown . in Fig, 2 of the nain

text.

11. PRASE ITI. (THIRD YEAR, 1989)

1. Offiée Work.
1 —.1. Plotting and Compilation

A part of plotting and compilation shall be continued fron
fhase_ Ir to prepare cohpiiéd nmanuscript of the 1/50,000

topographic map.

1 -~ 2. Preparation of Origiral Manuscript.
Using the results of field copletion, original manuscripi of
the 1/50,000 topographic map shall be prepared fron the conpiled

manuscript.
2. Field Survey

2 - 1, Field Completion.

In field completion, important items to be represented on
the map - topography, ground features and place names - and
doubtful points arisen in plotting and Coﬁpilation shall be
clarified in the field.

For verification and inscription of names and administrative
boundaries, c¢lose cooperation of SK countgrparts is cordielly
requested. Important change of ground features after acrial

photography shall be supplemenied in the field.
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The resﬁits df the field survey shal] bc'put on :blue print

copy of the compiled manuscript.

3. Report.
The progress report of Phase III shall be prepared.

4. Organization of the Team.

Organization of the Teem is as follows:

_Duty Member '_Number for Number of . Total
a party partjes. ‘

Leader Ja.pa-nese engineer | . 1
Depuly leader " o 1
Mapping planner " 1
Chief engineer " 1
Mechanic o | | 1
driver 1
vehicle ) | 1
Field Japanese eﬁgineer 2 4 8
cemnpletion counterpart .2

laborer 4 4 16

driver | .10.

vehicle (including 2 trucks) 10

5. Work Schedule.

Work schedule is shown in Fig.‘a of the main text.
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111. PHASE 1V {FOURTH YEAR, 1990}

1:-Draftin§f

Using:’ orfgjnal manbsCripf, road cléssification data,
.anhotafiéﬁ'éheet; etc., fihél draftjng"shall be carried.ouf by
co]qdf_sepafétidh negative SCribiﬁg nethod to He ready for mak ing
:plaﬁes?'for‘ ﬁfinting. *.Négativé scribed Sﬁeets,' negative mask
sheets ' ang positive sheets for ‘annotation and marginal

inférmatidn'shall be prepared.

1 - 1. Map siyle
Map symbols shall be finally deterhined after discussion

with SK in timne for drafting.

1 - 2. naterial.
Stable synthesized polyester sheets shall be used for all

cartographic works.

¥ - 3, Compusite negative,
Scrihed sheets, mask sheets and annotation sheets shall be
composed into one negative film so ~that one colour may be

included on one sheet for the sake of plate making.
3 - 4. Composite Positive

Composite positives shall be prepared composed of mainly

linear elenents to help map maintenance (revision}.

(63)

-



1 - 5. Connection :

care shall be taken forfhonnéctioh bf'each sheet between

adjacent ones.

2. Printing.

Printing shall be: carrled out by 6fFf- set prlnting nachine in

6 colours. - Before prlntlng, proof shall be read and the aporoval

of SK shall be obtained,
2 - 1. Plate making.
Frinting plates shall be prepared by photo¥]ithography by'
using coﬁposite negatives.
2 - 2. Printing.
Printing shall be carried out by off-set printing machine in
¢ colours. Nunber of copies shall be 1,000 for each sheet,
3. Work Schedule
Work schedule is shown in Fig. 2 of the main text.

1V. REPORT

At the ehd of the last Phase, coprehensive réport shall be

prepared including the progress and- the results of the Study.
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AN E X
1. SCOPE OF WORK FOR TOPOGRAPHIC MAPPING OF
'SOUFH KENYA IN THE REPUBLIC OF KENYA

‘2. MAP 'STYLE AND ITS APPLICATION RULE
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