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MINUTES OF MBETIHGS ON THE START OF THE SECOND YEAR WORK
TOPOGRAPHIC MAPPING OF SQUTH KENYA '

Dates: The meetlngs were held on Thuxsday 28th July, Frlday 29th
July, Nonday 1st August and Tnesday 2nd August, 1988,

Presents

Survey of Kenya:

W. J. Absaloms . S Ag. Dlreotor of Surveys‘

E. M. Gikinya R Ag. ASSJStant Dllector of 6u1veys;
' . ' - Mapping v Lo :
0. M. Wainaina _. _ Superlnténding‘Sur§eyor Mappiﬁg
F. Ito : . JICA Expert Attached to Su1vey
of Kenya
P. Hdunda Chief Oaltographel
J. Kibore Chief Photogrémmetrist
I}. Chabeda _ Chief Lithographer
¢. Kimele 0i1/C 1:50,000 Topo Drawing Office

JICH Yenya Office .

Ryuji Matsunaga Assistani Resident Representative,
JICA Kenya. Office

JICA Study Teap

3. Saito : Leader o

K. Muracka Deputy Leader
M. Yoshida Mapping Planner
Y. Kyalkuno Chief Swurveyor
?. Hidaka . Chief Surveyor
M. Nakai : Surveyor

K. Miyakawa sSurveyor

1. Report to the Director of Surveys:

The JIC;i Study Team (hexexnafter refexled to.as the"Team") held
Lhe first meeting with the Ag. Director of Surveys in his office
on 28th July, 1988. The Team reported briefly on.the progress
of work and presented the Ag. Direc¢tor with copies of the report
on what had been accomplished during the first year. The Tean
also presented him with a copy of the plan of operations during

/{7 ( the just beginning 2nd year work._ Yo oo ;4{{acknﬂcﬂx
' Lol G
C//f
‘/ -
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Review of first vear work

THe. tcam made a brief review of the first yeark work during the
resl of the meetings with the Survey of Kenya (SK) at the Survey
Field Headquarters, e ' ‘ . , .

Plan 6f'Qpefatioﬁs'for the Second Year (Fhase Ii} :,

The Team presented copies of the plan of operations for the
second-ycaf_(PhaserIIS to the Survey of Kenya {SK).  The whole
of Phase TI would involve Aerial Photography, Levelling, Geodetic
Control Toint Survey,. Field Verification, Aerial Triangulation,
Stereo Plotting and Compilation. MHowever, Plotting and Compilax
tion will be continued to the third year. It was expected thatl
all the work would be completed by the end of the fourth year

" during Marck, 1991,

After a detailed discussion the plan of opérations_for'the second

e
A

year_waS-adOpted.. The map symbols and annotations contained
;nttpi plan of operations for the first year were reviewed in
etail. . . : '

.Couhterpaffé

It‘was'agréed that Surﬁej'of Kenya would provide the foilowing:é

{a) At least counterpart for geodetic control point
survey party. '

{v) 3 counterparts for the field verific¢ation parties.

Materials to be provided by Survey of Xenya (SK)

{a) Composite copies ¢ii stable material for all the maps at

the edges of the mapping area. The Team will provide
the material to SK for printing.

(b) Pricked diapositives, contact pfints, photo index. and
aerial triangulation iesilts for the old JICA maps in the
Horth of the mapping area. This should cover 2 strips
along the gouthern edge of the old JICA mapping area.

{c) Photogréphs of the old JICA levelling ‘bench marks.

(d) Copies of the field revision data on the old maps
within the mapping area where available.

Data to be provided by Survey of Kenya (SK)

(a)- Details for the location of water pipelines, powerlines
and telephone lines.

(v} Information ° on road eclassifications

LG
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(¢) Administrative and Cadastral boundaries. Survey of:Kenya
: will mark the boundavies and send back to the Team. SK
will also do a final checking on the beundaries before

printing.

- (8) SK will supply up-to-date symbols for some of the itens
" which were not concluded like different water features,
built-up areas etc., Survey of XKenya will also provide
material for coral and ¢liffs symbols to be reproduced

by the Team. A complete set of all the standard’' symbols

and annotations were also to be providédqtd the Team.

(e) Survey of Kenya will also provide a list of ¢oordinates,
heights and descriptions for all the triangulation ana
traverse points to be shown on the maps. Suivey of Kenya

. will alse clarify the heights to be used in instanceswhere
© two heights exist at a station or benchmark. -

-Aﬁﬁinistféti@n-_'

The Survey of Kenya will assisl in obtaining permission to enter
the National Parke and other restricted arveas. ILetiers should
also be sent to the Local Administration intreducing the Teanm.
The Mombasa Provincial Survey Office will also assist as during
~the first year. : The' Team provided Survey of Kenya with a4 list
of vehicles that would be used duriung the field survey to enable

SK obtain dubty passes for the national parks.

Map symbols and their application

(a) Following were discussed and confirmed,.

(1) Embankments, hedges, walls énd siﬁiiﬂr-feétures
shall be shown, if they are longer than one centi-
petre on the map.

(2) Underground watér pipe line shall be shown, except
when it lies under the road.

(3) 0il.pipe 1line shall not be shown.

(4) Telephone, telegraph and power lines are shown only
for main lineg. o : '

(5) Rozd cuts and fiils_shail be at least 250 m long
and 5.1 high to be shown, : '

-{6) For ?iadnqt; the symbol. is used only when it has
intermediate pillars. Othexwise, the same symbol
as the bridge shall be used.

{7) Buildingsshall be shown as squére, or round dot
symbols according to their shapes. '

(8) ' Annotation "Airfield {earth)" shall be included
in "Grass.®

(88)



o

-5

(9) The symbol for cemetery shall. not be used but A
_ annotatlon “Cem“ shall be used.

{10) Rivers: sha]l be shown, if they measure at least one
- centiwetre on the map for the Coaslal and plains,
but at least five milimetres in hxlly areas.

(11) For plantatlon not stated in the apnllcatlon luleq
;the first ]etter of the vlant name shall be shown.

(12} For- reglstered land the boundary and land re;erunce
' nunber shall be shown

(i}) Pholo- number at the pr:nc1ua1 point of the aerlal

. photograph shall be noted in three figures, for
example, GO1

(14) Berich marks shall be shown only when conflrneu in
: the field.

()" Concernlnp the application of the annotlation “Pﬁn”
'dlscu551ons shall be made with counterparts in the field.

(c)’ Concarnlng generallzatlon of built-up areas further dis-
cussions shall be necessary.

{(a) SK reouested sub-district, boundaries io be shown. The
Team took note of the recuest.

(e} In connection with the iten 6 (@), the Team proposed iaQ
- modify symbols of features, like long reefs or cliifs,
" which cannot be shown by zipatone and not suitable to VioTH
out by scribing method. However, both parties did no»
reacin to agreemeht. Further discussion shall be necess

Trainiug

S¥ reauested to have one psrson trained on photo-processing.
The Yean tool note of the request.

3
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PLAN OF OPERATIONS
FOR THE
TOPOGRAPIIC MAPPING
oF
SOUTH KENYA
. . IN THE

"REPUBLIC OF KENYA

1. INTRODUCTION

'in feéponée to the iequest of Lhe Government of tﬁe Republlic
éf Kéhya {hereinatter. referred o as “Kenya'), the Government of
Jépaﬁ (herelnafter referred to as "Japan'} decided to conduct the
Topographl¢ Mapping of Scuth Kenya in Kenya (herejndfter referred

to as the “Study").

.Accordlngly, the Japan Inlernational Cooperation Agency
{herelnafter referred to as "JICA"), the offlclal agency
respdnsible fbr the Implementation of the technical cooperation
programmes of Japan, will undertake the Study, {n close
cooperation wlfh the authorltles concerned of Kenya. Survey of
Kenya, Minfstry of ﬁands and Settlement, (herelnafter referred to
as "SK") shall aét és counterpart agency to the Japanese . study
team (herelnafter referred to és the “Tean") and also as
ceordinating -body in relation to other governméntal and
non—governmentél organlzafions concerned of Kenya f{or the smooth

implementation of the Study.
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11. OBJECTIVE OF THE_STUDY

:: The objective of the study ts to prepare Lthe 1/50,000
.topographic nap covering an area of approxlmately 29, BOOkn2 In
Suuth Kenya fron east of [.ong.'S’io 45' E to the ‘coast and south
of Lat 3° S to the Kenyan terrjtory of the Tanzanlan border as
shown in Fig. 1. Main ttems of the study are as follows:

1. Aerla] photography apéroximatély ‘29,800km2
2. 1{50.000 t0pographic mappling appfoxlmatély 29,360km2

43 sheets.

111, SCOPE GF KORK

The écOpe' of. work to aChieQé .the‘ Capﬁlqnedi objective is
dtated in a document entltled “Stope of Work 'fofr Topographib
Happing.of South Kenya In the Repubilc of Kenya" agrced between
the Ministry of Lands and Setf]ement and the Japan Internétibnaj
Cooperation Agency lssued on 1§fh March, 1987, In Néirdbl, Kenya
{hereinafter reférred to as "S/R"Y.

The study starled 1n 1987. 1In view of the results and
praogress of the first year's study,lcoveragé of the scope of work
shall be modified as follows:

Aerial Photography, Leveling, Geodillc Control Point Suivey,

Aerlal'slgnal and Pricklﬁg, Fleld Verification..steréo

Plotting, Field Completlon, Draftlng and Printing.

The Volume of the Study 1s tabulated In Table 1,
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Table 1 Volume of the Study

Item - Volume . g Remark_

Aerial bhotographx approx. 29,800kn?  scale 1/50.006 "=

_ : ' {wvhole project area)
chéiing_ . apprqx; 920%n  ninor 6rdef JQVeJing
: : ' ' : : (including pricking)’
Geodetlic control . 9 polnts satellite géodec}f
Polnt Survey: ' ' N T '
heriéi signal ) : ' 40 polnfé

_Prlcking : o approx.  500kn- existing bench marks

Field_vérif{éatidn "approx.QZG}BOOkmz

_Aeffa} ffianéﬁlatloﬁéépprox) 725 nodels
é]ofting'aﬁd _ |

Cbmpl]atibn approx. 29,800km2
_Fleld completion approx. 29, 800kn?

Prafting - approx. 29,800km2

Prjhtiﬁg- 43 sheets 1n 6 colours

1,000 coples each

1V. WORK PLAN

The entire work shall be carrled out under a four-year
progrémme stafting from October, 1987, and acomplishing in March,
1991. 1t .shali consist of the following four bhases in

accordance with the time schedule shown in Fig. 2.
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1. Phase 1 (First Year, 198?1 Aerlal Slqnal Aerlal i g_glgg__ghx,

Pricking and Leveling

1 - i. Aerial S!Qnai
To éecure £he. proposed mép aCcuracy, the acduracy  of‘3
horlzontal control goint shall be not more than
0. 07 mm X llplotting scale {= 0.07 nm x 50, 000 = 3.5 m).
For horl?ontal control Cof photographs for . agfj@l
triaﬁguxatipn, 40 points . of 'existlng let  and -de-‘dfderz
lrlangulatlon and _ traverse polnts " shall H'he - used, ;{ The
distribution plan is shdwn.ln Flg .; Aerial slgnals'shalj.be

sef up on these proposed photo control points

1 - 2. Aerial pPhotography _
Biack and white panchromatlic aerial 'photography_'shall he
carried out 1n dry season with a super-wide angle camera {(f = 8.8

crn} In two nissions.

1 -2 - 1. Misslon 1.

For pricking of existlng bench ‘marks and along proposéd
leveling routes, aerial photograpby shal}l be carried oul in a
form of sirlp courses for approximately 1}500 11ne km along these
level ing routes at a scale of 1/40;006; This misglon is done.for

Lhe efflclency of the time schedule.

1 - 2 - 2, Mission 11.
For mappinyg, the proposed mepping area of approximately
29;800km2 shall be (lown al a scale of 1/60,000 as shown {n Filg.

4,
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1 - 3,.Prlck]ng,

 F0r vertical control ;of. aerial . photographs fof..éeflal
t;langulatjoh andﬁnaﬁblqg, existing béhéh narks shall be prlcked
{approximately 500 km}. Pricking of. pfopbséd léveling .toutéé
(approkipately‘9?0 km} shéll_a}sp_be déhé for the samé purpose St
_the_t)ye'offlevéiing work. ‘Twice énlé?gément_og 1/40,000 aerial
ph?tograph shaii be usqd In thé=fjeld and later prlcked polnts
éhall_bé tféﬁsferrgd on£o the 1/60;006 aérlal.phqtograph when

necessary-

1 - 4. quel;ﬁg.
.jig 'séqufe the proposed mwmap accuracy, the accuracy of
: Vertléa}_toﬁtrpl.polnts shall be not more than
10.07 x contour interval (= 0.07 x 20 m = 1.4 n).

For vertical conlrol of photographs for aerial triangulation
and mapping, existing 1st and 2nd order bench marks shall be
used. _The_distribution of exisling bench marks, however, is not
sufficient for aerial triangulation aﬁd napplng. Consequently,
ninor order ieveling_shall be carried out to supplement existing
ben&h marks. Minor order levellng of thé accuracy of 5c¢cn X Vs
{Where S js the route length In km.} shall be carried out for
5pproxlmately 920 km along maln roads or natlonal park boundarles
where leveling work ks found feasible, starting from and closing
to existing bench marks. _(Flg. 5)

'ﬁarklng "shall be done by utilizing conspicuous. ground

features or séttlng-up marks every 27 km In average.
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Pricking sﬁall be done on aerlal photographs fbr‘.the.
vértlcaii:coﬁtrol ‘for aerlal trlangulation and’ mapplng"oh the
_ébuﬁé”pqints and ‘at knilck points of topography along leveling
:roﬁtés at thé time of le§eling work. '

.;Prfor to the é#ecutibn} reconnalssance shall be carrled’ cit
{éfgﬁroﬁGSQd leyéling rontes to alocate marks éhd fﬁf'cxist]ng
beﬁép:markg to find out §f Lt fs necessary to recaver thémrln

arder {b'use3them as glven points for the minor order levelling.
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2. _Phasc 11 {Second Year, 1988).- Aer:al Photoq_gghy. Leve

Geodetic ConLrol Poiﬁt SurveY.

i'ld_!_rl cat ion, Aerlal Trl—l

Vaﬁquléthﬂ, Stereg Plotting and'
Compllation
In view of the-resﬂitéfand'progress=of the Phase I's study,

- work plén for this Phase éhall'be mbdifjéd'ffom-fhé.orfg}ﬁa],

2 - Aerlal Photouraphy
Of the aerial photography covering the project area of about
29,800 kn? at-a scale of 1:60,000, about 3,000 Ka2 which were not

: suécéséfulﬂfn'the first yéar's flight shall be flown {Fig. 4)

2 - 2. Levéling

Tt was found that amond existing leveling routes, almost ail
behthﬁdrks'were destroged or lost along the route along coast.
Minor order levellng shall be executed along this route for about

200 Km® to establish photo control points (Fig. 5).

2 . 3, Geoditie Control Point Survey.
Of the exlsting geoditic control points, three dirensional
mcasurenent for 5 missing polnts and height neasurenent for 4

points shall'be executed by satelllte geodesy.
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2 - 4. Fleld Veriflcalion |
| Pf!or to  field surve} . for -verif!cation of .aerjal
‘pho£ographs, reconna!ssance study {photo lnterpretation) shail be
carried out using aerial photographs and reference data collected
beforehand. _ . _
-In'compllénce.with'the map style-ahd its apbi]cét]on ru;e,
sélecilon of 'ltems té express ‘6n_ the mdp and tbpographic‘
jnfornation related to classi{lcatlon of ground features qha]] be
verlfied and objects hhjch are hard or lnposslble to lnterpret on:
the aerial photograph shall be-clarifledrln “the fieldt. The key
for photo- interpretatlon needed for mapplng éhai].be prepared

Geographical and adnlnlstxative names shail be collected by SK

2 - 5. Aerial Triangulatloﬁ{

To obtain coordinates of pass polints and tle‘pplntsﬁ aerial
trlanbgulation shall be cartrled out by éna;ytica]_mcthod using
1(60,000 aerfal photographs.- comparators and eiéctrbnip
computers. Apprdxinétely-725 models shall be adjusted by block
adjustment method.

The residual of the ground control peints after adjuétment
and discrepancy at tie and pass points between adjéceut models
shall be not more than o

1.4 per mil of the £iight hefght

= 5,400 n X 1.4 per nil = 7.6 n

for hoth planimetry and altltude.
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2 - 6. Stereo Plottiﬁq ahd.épmnflatidn ,

Stereo. plottlng"shaii .he éarried 6ut by llﬁo,bﬁo. aérlal'
photcgraph'ahd.sté}eo'blottjng machlne at the scale of.llsd.odo
USlug_thb!fésﬁlt?_df_ééria] tfiangdlatloﬁ and those dbtalnéd'bv
field verlfication. Intermediate contour shall be plotted at 20
m Jnterﬁals. 10 n of suppléméﬁtéry hélf'interval contour_Shéli
be plotted for fiat afea.'if:neceésar§; Thé ghﬁtoﬁrémmetiic spot
hq[ﬁht _shajJ be’ ﬁléfted.'évery' 5 ¢m In principle, taking the
tobonrqphy”and.diétrlbufion”éf control ﬁblnts lntb ﬁénélderatioh.

'Rééulté'shall be éomp]}qd in the format of the.sheet iines
of 15} X 15‘?"Albhg the_nortﬁéfn'bOundary'bffthe'study aréa llé
‘the éfé@ mapped by JICh lﬁ ihe castern part and that by Canéda_in
the Qwesfbrh:'paff} - Along the southerp boundary to Tanzanlan
territorv; ~the Ordnance Survey, United Kingdom, Iis executlﬁg
mapplﬁg;  The connectlion of maps among these maps sha;l'be taken
into cdﬁsidératién} Mecessary data for.the connectlaon, such as
prlcked dlépoﬁitlves. results of aecrial triangulation, copies of
original mapuscript of maps, ctc., shall be obtained through SK.
The diScrepanéy of connectlon to exlsting maps shall be adjusﬂed
in principle. If it is found diffcult te tie, however, the
treatmént shall be discussed with sSK.

This work shall be continued to Phase III.
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' 3. Phase IIl (Third Year, 1989): Stereo Plotting and -Compilation

(contlnued)'and'Fleld Complétion

3 - 1. Sterco Plotting and Compilation (continued)
‘A part of the stereo plotting and combl]étlon works shall be

contlinued to thig phase.

3 - 2. gield'Comp]etion:
| § Topdgréﬁhy, qroﬁnd feétﬁres, veqetation; etc.. which cannot |
be pfopef}y ldeﬁtifidd on-fﬁé aerial phofﬂgrgbhs during p}Qttlng.
and COmpiiation gworké, shail be verlfled ;ln-'fhe?”field 'and.
iBSCered]Qn fﬁé‘cﬁpieé offihé compjjeq;nanuscfiﬁtfpriﬁtéd on the
syhthesjzéd_ pb}yEéfér sheegs.; Adhlnistr;tivé':aﬁd"geéqraﬁhlcaf
nomes -and adninistrative béuhdafies etc.: sﬁ#ilr=be .Gcrlfled.
confirmed and ‘lndicated on the' pépe} copy of tﬁe ‘Compliéd

manuscript by SK.
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4. Phase LV (Fourth Year, 1990). Drafting and'pftntinq

q - l: Drafflng

.V_Based_on thczfleld Cpmp]eted c0mpi1ed”n§ﬁuscr}pt:lbflginal.
‘manuscrlptf;; negé§1Q¢ sbrlbiﬁg  and _preparation of nasks and
‘sheets fér marglﬁél iﬁfo;mdt[on‘fgr_prjﬁfjng'plaie méklné shall
" be carried out on Sgéb;é'ﬁo]?ester pases:fbr 6 cdlodr‘séﬁaratjon.
Map style and symbols shall be.djsqgssed_wjﬁh SK. _rh95§'5hé¢ts
shall be tompdsed $Q that one_éolour nay be 1ﬁ one.éheet‘for.thé
-sake_ Sf ﬁ;iniiﬁg_ plate maklng (préparatidﬁ of ¢ompésite
neqatIVQ}{‘ YA \compgéft¢ _pp$ltiye shali also be prepared
consfsﬁjhg ﬁoinl? _gf linear elements for Lthe malntenance

'ireyislon)_of naps.

4 ~ 2. pPrinting.
| Maklng of prlﬁtlnq_plate shall be carrled out using 1/50,000
composite negétlves by photo-1lthography.

Printing shall be carried out in 6 colours by the offset
prjnﬁlng machine. Number of copies Lo be printed shall be 1,000
for each map., Specificatlens and.size of printing paper shall be

~declded after discussion with SK.

5. Work Schedule.

tWork schedule is shown In Flg. 2.
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V. PLAN OF OPERATIONS FOR PHASE I1 (SECOND YEAR, 1988)

The Studv for Phase Ii conp:lses field survey and laboratorv
Qdfk The fjeld survey consists of acrial photoqraphy. levellnq,=
qeodetlc control polnt snrvey and fleld verifjcatlon The Dcriod

shali be from 25th July, 1988 to 27Lh October, 1988 {95 days).

The'ﬁork'volume 1s_as follouws:

Aerial photography  ' : scaie 1:60, 000 14 coérses, 780Lkm.
Leveling o P about 200 bm alonq coast line
Géédetlticontfbl . ?‘9 po:nts bv satellite qeodesy
point survey 5 points .. new points

4 polnts ... heiqht measuremnent
Fleld verification : 26,800 sz
Plotling . 1:50,000, 11,475 Km? {15 sheets)
compilation ' . 1:50,000, 11,475 Kn? {15 sheets)

1..§reparatfons in the offlce
1 - 1. Plannlng'of field survey

Chief' englneer and englineers In charge of resﬁédtiﬁe items
of fiel survey shail prepare.detailed pilan for the efficlency of

work.

1 -~ 2. Preparation of ecqulpment and material
'Foiiowlngs shall shall be cxecuted
a. Preparallon of the survey equlpment and material

necessary for fleld survey.
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b, Pre- arranqement of necessarv procedures for export and
cimport of equipnent and ‘material out of Japan to Kenya.

_C. Request of obtaln.llcence_of_usinq radio..

1o- 3; Reconnalssance: by aerial photograph -
Proir to _proceeding Into  the field, reconnalssance study:
*shai] be carriéd-out-in:Japan'to prepare. materjéis]which need
fileld verlflcation.
é.-Thorouqh study of collected materials and pointing out of
dOubfful points,
b. Execution of phbtq~interpretatlon and picking up of kevs
nééeséarv to verify,
c. Study of aerial photographs to point out points difficult
to Interpret and confirmation of the Study area,
d. Preparation of double enlargement of 1/60,000 aerlal

photographs which shall be used for field verification.

2. Fleld Survey.

Fiela survey shall be carried out during 25th July, 1988,
aﬁd ‘27th Octbber, 1988 (95 days}. During the period, ‘tean
Jeader,. deputy igader, rapping planner, 2 chlef englneers,
mechanlc and 12 members conslsting of 5 partles, - totaling to 18
member shall be dispatched for about 3 months and one member for
the inspectlion of aerlal photographs for about 1 month to the

fFleld.
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2 - 1. pfepa;ation

| Befbref-arrlval zqf ﬁhe méln teém' to kénvdr teanm leader,
deputy ]éadéf énd. other 6 staf{s sha]l arrive In Nalrobl to
prepare for thelr leception The main duties are as fo]lows. Ofﬁ
those, “the ltems especially Indebted to the cooperation of SK.
are.: | N |

a.'To discuss plan and execatjon of operations wlth Sh,
concerninq field verifxcation, stereo piottinq and
conpilatlon, jtems to dlscuss with SK and to be cunrlrmed
are as Eollows:

1. Map stylé and 1t5'aph11Cati6n rule.

i1. Adninistratlve nanes and boundaries.

iif. Data concerninq nanes of followjnq ltens
‘public’ bullding,’church. mosquq, road, rallway,
mountain, rtiver, park,.etc.._

“iwv. Repreéentatlon of nilitary facillties,

V. Name and/or number of each map sheet,

v, Maranai lnfofmatjon.and legend.

b, To secure permisslon for the fllqht for the aerlal’ photo—
qréphy and use of alrportis (Ma}]ndi and/for Tsava),

c. To secure licence {or the use of coﬁmunicatidn
facll}tiesi The teaﬁ iIs egulpped with 7 JRC 10 W
Portable HF SCB Radictelephones JSB-20 wlth frequencies
of 4055 and 6098 Kliz.

d. To-ﬁroﬁide rangers, waﬁchmen, laborers and dr1VErs,

e. To afranqe to study and/or copy materjals related to the
Study, sﬁch aé exlsting aerléi pho{oqraphs, survaey
results and descriptlons of polnts and plaée names kept

by SK, for reviewing survey plan,
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f. To anndunce to_au£hotltjés cqncerﬁed,

4. To ask_SK to prebaré tie~str1ps-fbr thng'adjoinjﬁd
exjstiﬁq naps, |

h. To askgskwtb asslgn cbuntcrpart personnel,

i. To qsk 5K to obtaln credentials or ident{ficatlon cards
to the Tesn members, |

1. To éSk_SK:tﬁ-lSSUG pernit to enter Into private pro-
'pe;tiés and national parks to exécutejsurvey work when

‘necessary.

Besides the aboves, followings shall be dealt with chelfly

by the Tean:

k. To prepare to establish headguarters and sub-camps in the
fleld.

1. To récelVe shipped equipments, machinery and cother
watlerlals,

m. To purchase equipments, machinery and other materlals in
Nairobl,

n. To hire vehlclés,

0. To contract with local private aerial survey [irm for

aerial photography.

2 - 2. Aerial Pholography

Aerlal photoqraﬁpv shall be carried out by contracting with
a local private aerial survey firm. The alir base for the work
shall be in Malindl and/or Tsavo and flnal products shall he

prepared in Nailrobl. For the -contract, supervislion of the work
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;and?inspQCtlon-of the'résu]ts, two englneers shali be disbatched.
Exéept the Inspection aof the results, the works shall . be In
chérqe.df membéfs-of_thc:fiéld headquarters. ‘ | _ .

Aerlal bhotoqrabﬁgséhﬁiilbe exccuted coverlng the proposed
'mabbjng afeé of épnrokimatél?‘é9{500 Rm2 edst-df tong, a7 -ASF.E
and south of Lat. 3 down tb.the;Tan;anian bordefﬁ

in Phase 1, the [ilﬁh¥ was éxecuted."However.'owiﬁq.of the 
bad weather coﬁditiéné, ~ ‘about’ 14% (3.000 : bh2i:5'rémalned_
unsuccesful. In this phase, this ﬁarL shall be floun. ff}ﬁt:df

Main speciflicatlions for the acrlal_photograhhy shall‘be'as

follows:

a. Perilod : Auqust, 1988 and/or jﬁnafy, ]§59-

b. Camera : Super-wide angle cameré‘with‘califyatIOn record

c. Area to be covered: proposed area of approximately
3,000 kmz_In the South:Kenva region as shown in Flg. 4
sﬁall be covered.

d; Photouraphid scale: approximateiy 1/60,000 \

e.. Flight course: 14 courses {including one.tle course}
eastern block (east-west) 13 courses
Lie coﬁrse (along Tanzanlan horder} 1 course

F. Flight length: Total fllght length shall be approxi-
mately 780 km Including tie-course

g. Flight height: 5,840 m (datun plane 500 m)

h. Forward éverlap: 60% + 5%

i. Lateral oﬁerlpp: 30% + 5%
For connection with the photogrpah taken in the Phase T,
at least two models shall be overlapped.’

J. ¥ : not pore than 10 degrees
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W and_w_éfno£'moréithah.5 dégfeés

k. Cloud'cbvefaqe: Anount of c¢loud shall-ﬁot-exéééd 3% in
SUCCQSSlQ§‘5 ﬁhotbgraphs. _Howevcr,~important'areas_for
ofienfétioh ahd.cartOQraphy shall not be cévéred with
clbudé, |

" 1. Number df-quéls:_'_ apprOximatelyglza'

‘m. Number of photographs: approximately 142 .

n. Flim: black and white panchromatic

;b,‘Prlnt}nq paper: Kodak RC paper or equivalent

p. Resulls:

original negative 1 set
- coﬁlact_print 2 sets
-index map 2 sets
fllght record 1 set

'Expused original negatives being taken out to Japan, extra
copy of contact prints shall be prepared and left in Kenva for

securitv.

2 ~.3‘ Leveling
2 - 3 - 1. Planning and point selection

In Phase I, although all existing bench marks were
investlgated to prick them on the aerial photeographs, it was not
able to find points exept along the foutés shown in thick lines
in Filg. 5.

Mlinor order -lc;ellng shall be executed along  the routes
along coast for aboét 200 Km Lo establish height control of

photographs.
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2 -3 - 2. obServétloh _ |

ﬁbsefvation shall' be made by double observatfon ‘starting:
.'from ah ékls}iﬁg'ﬁénch noark and.clésinq to anoth?r existing oné.
.-Dthé%swise;  rou£es shall ﬁloSé to themselﬁés)" Pfior.:to
.6b§§fvétion. check 6b§érvatlon.shali'be made for at-least two.
néiﬁhbdfjng existlné bench ﬁarks; on bné 0f which the mlnor’ acder
ievelin§ 13  based.  When the result of check observation is
colncldént. with the nominal vélue{ ﬁltﬁln 1th¢ éccuracy' Df the
check observatloh,'th¢ nom1na] vélﬁé of the bengh ﬁark'shail_be
odopted as glven value. Oﬁherwise_theck observation shall be.
extended Lo reéch'within thé Eoiefablé;C]05ure'éhd.néwl? dbserved'
value shall be taken aé'giVeni:

Observed marks shall be pricked on thé ddhblé:enlafqémént.of.
1/40,000 aefiaj photographs at the tine qf:observdtioﬁjand later
they shall be transferred. on to the']/eo,ood aerlal photographs
as In the case of pricking of existlng.benCh narks.

"Kilindinl Harbor, Mombasa, and Kififi Cfeek.shall be crossed

over by trigonometric crossrivers leveling method.

Accpracv of observation: 50 mn xflgi where " § Is the .
route length 1In kn.

Ihstrument to be used: : Autolevel

Staff: ‘ : wodden folding staff

Staff Standf

Theodolite: ' Wild 12

Distance meter 2 e]ectrdfoptfcal

distance meter
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2 - 4. Geodetlc Ccnﬁrol ?oint Survey
2 -~ 4 + 1. Outline
Of 40 siqnalized qeodetlc control points, qeodetic control

survey shall be executed for 5 nisslng points and 4 points whose

helght is unknown.

2 f‘4ih 3. Method of bbsér@afibn

The éﬁrVQ#'Ts executed by satellite §éddlsv, applylng Glbbal
Pésftiohlng1$ystem {GPS). Three Trimble 4000SX Instruments shall
be uséd;ﬂ' Méasurement--ls executed geomebrically. .'For-_hlgh
accuracv, sInthaheous observation shall be made at tvo polnts
.{interference) " Measured value is the coordinate difference 6f
the two polints on the reference ellipsold. Consequently, by
e;ecutlnq observation at three pbints, from the claosure of a
trianqle, i1t is possible to checlkt the accuracy af the
abservation. Choosing one known point, the co-ordlnates of other
points can be oblained. Measuvred helght, hovever, being that on
the basis of the reference ellipsoid, in order to make 1L for
leveling data, It is necessary to convert it to the helght on the
basis of geold. The helght of a polnt from geold Is calculated
by putting unknown point between two known polints (leveled

points) and adfusting the observed resuits by interpolation.

2 - 4 - 3. Obsevation
Observation Is made by classifying the polnts into following
two groups and shall start from a glven point and close to

.
another given polnt.
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'a._?lanlmetrv and height
ﬁlaniﬁetr# and height 5hall be abtalned for:the following :
5 boiﬁts: :
19052, 1935?,“196$T4, 1995T1 and 1995T2.
b. Helght S | '
ﬁe;ght shall be obtalncd for the following 4_poih£s:

1868PT, SKé49,'1959T2 and 20253.

2 - 4 - 4..Accuracy requlred
Accuracy for photclcontf01 poInt$ 15 required as follows:

Planlmetfy 0,07 mm/maﬁ‘scale {=3.5m)

Height @@ ' 0.07 x conthr.Lnterﬁal (=1.4m).
2 - 4 - 5, Monﬂhentation
Monumehtation shall'be executed , when necessary. Style of

the monument shall be declided after consulflng SK.

2 - 4 - 6. Computatlon and“aﬁjustment
From the observed data, followinq. computation shall  be
execuled: |
a. Coordinate difference or relative helght between two
polnts |
b. Coordinates or Helght of a polnt
c. Geoditic coordinates fTranfornaLIon ﬁf the compﬁted
vdfues obtained in WGS-84 syétem to the values lﬁ New

Arc 1960 system}
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2 - 5. Field Veritication.

USinﬁ aecrial ﬁho{ographs, the kevs for-phnt6~intérpfé£at!on
needed’  for plbitlﬁg and 'caftéqraphyi:Shail be'_brebared by
verifying them in the fleld. |

'Ba#edVOn'the application rule of the ﬁap‘étfle. nécbssarv
itéms to represent on  the mpap. shall also be collééted and
veflfled.jn“the field. Cjoée_cooperatlon of the SK coﬁﬁterparts
ls'cOrdia[]?.fequesicd.

| ‘The arca for fleld verificalion of aerial photographs will
'bé_conflﬁcd to that where aerial photographs were taken In Phase
1, droﬁndffeature or topography In the remalning area are Lhought
not complex. The fléld verlfication for the latter area will be
execuﬁed‘ by ‘using comnplled manuscript at the occasion of fileld

completion in Phase I111.

2 -5 - 1. Itens of field verification.
In complliance with the ﬁap style and its applicatlon rule,
followings shall be Investigatéd and confirmed in the fleld:
| a. Result of reconnalissance study,
b. Key for photo-interpretation,
c. Ttems difficult to inerpret on Lherphotoqraph,
d. Following ltems Lo represent on the map:
road, ralluway, building, control point, specilfled
area, river, vegetation, topography, etc..

a. Names necessary for annctation.
2 - 5 - 2, Adjustment.

Results of field verification shall be adjusted on the

double enlargement of 1/60,000 aerlial pholographs.
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2 - .'5 ~ 3. Tylng. ‘

.it is nccbssarv to Investigale carefuiiy tving émonq acr}dl
photoqraphs and betweén' mappling area and exlétlng _maps.' on’
account of chanqes in qround features. if.jf.js_imposlble tqutio,

the_trealment Shall be'dlscussed with SK.

3. L#bor5£or§ Hork.
3 - 1. Aeriai trianqulation
Aerial trjanqulation is carried out as follows‘_

.a,_Usinq pricked diaposztlves of 1/60 000 ‘aerfal photoqraph
'OnughICh aerlal_slgnals are photographed, cgordinates Of
pqséwpdlhts;_coﬁﬁfd] pd]nts;'cié”necéssafv for blbttinq
are meéshred byiséeteogcdmﬁéfétbr. : | .

b. Adding the ré§ults of qfound contfol pelnt survey,
adustnent computatlon is executed. .
¢. Coordinates of pass polnts and orientation clements of

aerial photographs are Calculated;

3 -1 - 1. Method.
Acrial trlangulatlon 1s done analytically by the block
adijustment method by neans of independent models, PAT*M43.

program shall be used.
3 -1 - 2. Area covered,

The area for aerial tfiangulatlon covérs the Qhole area of

1/50,000 tovographlc mapping.
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3 - 1 - 3. Distribution and nunber.of control points.:
D}Sﬁribution of horfizontal contrel points is shown in Flg.
3.  Thelr numbgr shall be 40. Vertical control pbints_shall be

.selected among prjcked_bcnch marké and spot heights. (Fig. 4)

3 -1 - 4. Selection‘qf pass points.
Pass'pojhts shall be selected so that thejr position shall
=be'appropriate for orientation of aerial photographs and that ft

sha@! be correclly measurable on the photograph.

3 -1 - 5.5Adjustmeht conputation.
| a. Tﬂe'residuals of ground control polnts and discrepéncies

of pdss pqlnts and tie points betwWween adiacut modéls
‘aftér adjustment shall be less &hén 1.4 per mil 6f the
fl!ght hglght for bath planiﬁetfv and altitude.

b. ﬁhen adjustnent computation is made by dividing into
blﬁcks,'the'dlscrepancy of tie points between adjacent
blocks shall ﬁe le;s than 1.5 per mi} of the flight

helght for both planimetry and altitude.

3 - 2.'Stereo'P1§tting fRestltution}.

Using  the results of aerifal trlangulation and fléld
verification, necessary ltews for representing on the map shall
be measured and plotlted by stereo plottlng machine and plotted
manuscrlpt.of the topographic map shail.be prepared.

Map index is shown In Fig. 1, where plolting area in Phase.
II is surrounded by shaded: lines. The work for remalning part

will be continued to Phase III.
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3

1. Material.

-2 -
For restitutlon, stable polyester sheet shall be used.
3 -2 -2, Néat‘llhés.
Neat lines sha}l'bg'ls' X 15°.
3 - 2 -~ 3.iplottfan
'Neatfllhes, contlol point and grld: llnes are plotted usfng
automatic coordlnateqraph "The max lmum - discrepancy shall not

exceed 0.2 mn on the map.

3

2_

a

4. 0rlentatlon

.'nfter absoiute orientation of the phoLoqraphs, the

dlscrepancy between Lhe plotted polnts and thelr model

points shall be not more than 0.3 mm on the
For orientation of height, pricked leveling
be used as many as possible for the sake of

helght.

5. Restifutlon.
Restitution shall be executed in accordance

style and its applicatjdn ruele in the order

‘elements, llke roads, rivers, rallways, ctc.

vegelation and contour lines.

nap.
polints shall

accuracy of

with the map
of lincar

. bulldings,

1f necessary, planinelry and ceontour llnes can be

restltuted on'separate shecots
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Intermediate contour shall be 20 m and half Interval

contour lines of 10 n shall be supplemented accordlng Lo

topography. Cafe must be taken for the representation of

micro topography, the proiect aréa being rich In various

[
3 -2 -
a
h.
3 - 2 -

iypes of ground features and topography like hiil, plain,

forest, wadl, cultivated land, etc.

6. Mcasurement of spot helght.

. Spot helght shall be measvred photogramneirically at

dlstingt knick points of topography.
Spot height shall be distributed laking the topography

into ‘conslderation.

7. Tylnag

Map tying shall be made between

a.

tr.

existing 1/50,000 topographic map along the northern
edge of the project area,
1/50,000 topogrpahic map being worked by the Ordnance

Survey along Lhe western and scuthern borders to

Tonzanlia.

'Connectioh shall be_made in principle. However, If Is found

difficult to tie, the treatment shall bé discussed wlth SK.

4 - 3.

3.

Compilation.

Oon the basis of the plotted manuscript, compilatlon_shall
be carrled out using the results of fleld verlification

“and matérials collected. The sheets In the area
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surround b? shaded lines in Flg. 1 shall be complled In

Phase I1. " The renaining sheets will be worked out in

E Phasé 111, _ _

T any doubtful’ point ar]ses durlnq conpllatlon, it shall
be noted to clarify at’ the tinc of field conpletion
Annotatlon itens shall be compiled on a separate sheet

Cusing plotted nanuscript and daLa obtalned by fleld

veriflcation
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VI. REPORT

The prdg;ess report of Phase II shall be Drep&red;:

VI1T ORGANIZATION OF THE TEAM

" Organization of the Team is as follus:

buty _ Member Number for  Number of
: i a party parties

 Leader o JapanESQ engineer
Déput?—leader. "

Mépblnﬁ plahﬁen
C?ie(—engineer "
Mechaﬁ}c

Geodetjc control " -4 1
poinl survey

counterpart

laborer - 1le 1
Inspection of Japanese englneer
Aerlal
photography
Levellng ' " 2 1
lahorer 6 1
Fleid - . Chief-englneer
veriflcation (Japanese englineer)
Japanese enaglneer 2 3
counterpart 1 3
labhorer 4 3

VIII WORK SCHEDULE

(117)
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VI11 ~ WORK SCHEDULE

Thé:wérk_fdr Phase 11'{2nd year} starls on 25Lth July, 1988,
and shall continue to March, 1989. Detalled work schedule Is

shown 1n Flg. 6.
IX. FINAL PRODUCTS' AND MATERIALS
Final products and hatérlals_of Phase I1. fznd year) afélas:

follows:

1. Geodetlic cohtrol sﬁrvey

a. Note of eccentric calcuiation ' 1 set
b. Observed data 1 égf
C. Computatlon notes 1 set
d. Final results 1 set
e. Others _ 1 set

2. Aerlal'Photographv

a. Negative filn . : j set
b. Contact print : ' 2 sels
c. Photo index 2 sets
d. others | | 1 set

_'(MS)



Levelling

'q. Observatldn nbte

b. Final result .

e, Rone nap

d. Prickéd Photograph

c. Polnt-dcsqriptloh

"£. Others.

Fjéld verification

g.:Phdtograph wlith verified

h. Others -

Acrial triangulation

a. Flnal result

“b. Index map

c. Pricked dlsposgtive

d. Prlcked contact print

e¢. Computatlon sheet

f. Table for accuracy check

g. Olhers

data

(119)

seg

_set

'1set

set
set

set

sat

set

setb
set
set
set

set



Stereé_ploLtihq and compllation

a. Plotted original

b.
C.

d.

h.

Map-showinq cohtfdl[polnf distribution
ﬁecord_bf orleﬁtétioh '

conplled orlginal

.'Annbtatlon daté_'

Veﬁetatidh data
road data

Marginal lnformafibn data

1. Qthers

(120)
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2-4 “Minutes of Mectings at the End of the Second Year's Field
Work of Topographic Mapping of South Kenya™

s
e

FIELEGYOR OF SURVEYS

il
b

S OF MERTLIUS

THE =Enp oF

SEOONUD YERAR'S

D THE

FIELD. WORK
OF

 TOPCGRABHIC (APF NG
OF

SOUTH KENYA

FATROBE 2157 Giolini.

SLEKTHYA

MR L FUMAQTSEHL
PESIDENT BEPRIESENTATIVE
JiTR KENYA OFFICE
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CThursdav 13th Cctebér. Menday 17th Gorober and
fuesday lJLh ¥t L“nbr 19an. :

Proson:

survey of Kenva:

Lo .Thé'mant1nqs LOr hnlu N “Odhb‘ﬁq} P2ch gotober:

SHUONE VEAK'S FLELD

AL Hiukd ' _ .. feputy bireclor ot Sutveys

. M. oikinya A2 f'c atant Plrc"ror af Surveve. napsina

O, ML Hainaing - rintending Suervey r. NJ'pl

v pldunas Gartogravhe "

J. Fiters “hoLogrqmmetriSL

{r. <hobada _ chographer

PN, hmiant 0} JER b 1LC“nlyJ] ae"L|qn _

G Kimete 0170 LB, 009 Toeo Drawing vlfl(c :
Yonya

r. lea - JOCN Frperk Arkbached Lo furvey of

Leatder

® Muaraoka © ilepuny Leaderv
. ¥ouhido PMapbing Planher
YL. Kvakune Cirtel Survevor
T. Hidaka shiaf Survever

M. #oakail Surunyne

1. _Beview of

Tte flinutes of #eetinss en the 3tart of Lie Second Yeor

ark

ciured on 9th August were reviewed. The ltems Y he nolod

are:

1) oncerning item S-{al. a sen of tic strips vere oro-
ykéec by Survey of Xenva {acreinafter refoerred Lo
as 5¢). ‘ )

(b1 Concerning item S-i{p). pricked digrositivés, centact
arints and aerial btriangulattoun resulls for btho otd
JICK maps necessary fer byving vere Yent Lo the JIOA
Study Tedm rhercinalter cvefeoerred Lo as the "Team™}
and choto indexr was peovided by SR, Yhe contact

prints of Lhe Canadian projeckt aven woere nl'so lJent

£o the Team.

Gy Uspcerning ilem LH-tc). descriptien ¢f pench marks

was provided.,

rdy Concerntng itom S5-i(d), copies of field revision
vere providéed. i

MG,
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_tterials provided oy &K

o,
r
-

B et
a

=
-

Cenderning itens G- Sa1 and S-1hi, data for walsc pipo-
l::ﬂ{s and poveriiang ware srivided, Hovever. Lnene
e totephons lines ond o infdreation un raad ciandifi-
cation usre rol avatlabie o the foam,  Thew requontod
Lo ¥ L cheok thoe ro":'-l'.’L had \‘N'P“‘“Oﬂt vie ceapiicd

mnndscripnﬁ iF

““nccrn.n" i
on o usheel i

¢ PR = -y
on S-Tel, LK i s
’n
]

oropacnd
inciuding.

Concerning ltaem H-{el. for Lhe helght of oxiuticn

bensh marks, pominal ealues qivﬁn on Lhe dascriaticn

of poinl vbre gsed and uvhen lLhey :eru rnot avaiioable.
1

those on the finai raueltant cable vers wced by
Testn, 6 aarsed Lo the treatment.

In connecLicn wit
Liey 1 hs'l ce cla

-ﬂirficld - rueawayY wvikth poermanent: building,
ratclp -~ ranay
Airprort - Mambasa and Halindi.

Concerning item 0-¢b), discussions did ne
ccnciusiun. Beference shal :

chall be aban-
ouitdings aad

el x|jna ilLem
sifiad ints vy
¥ -

Conterning fbom B- dl ¥ regunubed ho poepave eabs
ahouing sub—distr'c! boundaries au overprink aniag
rite seventh celour for the half rart of the numboer
of cevies Lo be printed. 26 wilit prepare ooeassary ;.hZC.
data.  toe Team ook nole of Lhe reucsi. Af7

vhe maoterials described in para. @, follewing vete
oviced by ¥ :
Copyof g bookianr shoving map symbolss. applicatione
rule of iines and annotablon. oo,
Iransparency of marginal information piate for dinuk,
Uampic shoezt of leeend.

FMognelia informalion.

Ad
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2 Heportd : L —~

he . Taam rbnoerd Ericfly tite wrogress of ctho uP“Oﬁd "car'ﬂ
nid wack lor Lbn Stuay, wvresenting tho *Pregrens Peborn af
o econd Yoor's Field fiork for the Topcgraphic Happing of
auth reiwa in the Republic of Keava® vprepared bv Lho Team.
Atiachment) SR ]DplPLlJ'Od che fonurt'

_Lom Qllen nanu;crﬁgt

5K rﬂqu‘"EUA Lhat tho foria of complled malu,crlpt to be pro-
vidad by png Team shali te

i cntou1 hnec
(D} Lcmcn sice of DidﬂlTBLrV with aﬁnocatlon “hCPL

tooy *Iuli be pr:nted on.s table materlal in micror image.

-

1he Team presos sed to add (ollowlng uncet

oy overprint of 'eu9tat10n noundarv in coteur on (b1,
(di Juerprint cf double linz roags in_colour on (&1,
e1 Guerprint of.water uvotems in coiour on tbl.

. btunure srork R . : '

The Toam explained the tentatively pianned fucure wocks aw
follows: B : ' '

far Secand vear [November 1984 - RMarch 19891

In accordance witih the “Plan of operation (or tie
Tupograpohic thoping of South Xenva. in the Beopubkiic

of keava -2ad ¥ear-", the Team. expluined remaiaing
uorks for thiy vear. addinog that in Jonuvary - Februacy.
1989. aecial photograshy is planned again for the
remaining area.

tb:  Thicd vear. thpril 19689 - pfarch 1296

In accordance with bhe tentalive plan of operations
deseribed in the "Plan of Operaliens for the Topo-
arapinlc fapping of South Kenya in Lhe Eeoubliv of
Kenva -ist Year-". the Team explained the scheduie.

in which (n view of the medifizabien in bhe secound
vear's work schedule, more works will be needed Lo
lieid completion Lhan origimrally planncd. Censauently,

mote number of counterparts will bte required forficld ﬁihﬂc‘_
work. EK took nole of the request. ,A{,*f
6. Heopoir of aerial sianals

. .
the Team requested to repair zome of the aerjal signaly in
the area to be flown in dnnuarwv-¥February, 1909,  1he descrip-
tion of acrial signals’ ¢hall be provided hy Lhe Team. 5 ook
noto i Lhe request. :

LG |
AA
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Altachment

PROGHESS FEPCRY
0F
THE SECINMID YN S FLELD YHREK
THE TOPUSeRPHIS MAPPING OF SQUYH KSR
iid

CTIE REPYILIY OF KENYE

. ==~ tnibober. 1908 ---

SEiliY TEAM

[y

: L

Tt ToPaCEANHTD MAPE TR F SOUTH Sididvyn
ik

THE PErUDLEC Db Hbhth

JAaran THTEENAT HEHAL S0oPileAT Lol AGENRCY
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i. i s~:'|"nom}m Lot
: tonouranblc ‘mapping of ”outh Kenya ttaceed in Oskober,
¥ in four-year term study, as » tschnical uwooperation pro-
am ut JieA . ‘
i comeiisnce vith the Scops ol Werk agreed upcn bebween Lhe
Flnn" '?‘“r Lands and tiousing and J1UA on che 19th Harch,

he JICA Erudy. Yeam, composed of 15 membery. was despabghed
o the Sth'Jul"- 1900, for .95 days vo execute the gecond vear's
(ivid work., fleanuvhile Eenyvan counterpnrt“ from \ut“v" of hen"a

ioined the vork trom rimv Lo u.lno

in dcuomplishing_thd second \Pﬂl s field work. the uqmmdry
of the vrogrevs of the work is reporked.

jl;¥7GHJECT[UEfOF THE STbUY;i
The chiective of Lhe Siud" is Lo prepace 1[50.““0 tuonnraph1c
map covering o arpa of JPPFOKLMJtCl” 294500 ka¥ Qo
from sast of (Ony. 37945'6 Lo the coast and from south o Lat.
3°5 to the Kenyan Lerrithry of the Yanzanian border. fiain
items of the Study are as follewss :

approximately 29, 800 km¥

1. Aerial pﬁotugraph? _
29,800 km*.

2. 1459,000 topographic mapping  approximacely

Ity. CCCPE OF WORK FUR CTHE CAPTIONED PRERIGH

1

in view of the progrese of Lhe First vearls ctudy, the scope
of vork for the second vear is modified from Lie orieinal as

follows:

1. Field work
following wurks shall be execubed in Uhe [icid.
a. Rerizl photography o
About 15% of vthe project area wnich was ol covecrnd
by aerial ehotograpns in the first vear's peciod cnall
be coveced by 1560, 000 aerial pnotouaraphs.

b. Seodetic conlrol survey
Y misuine & dettroved ¢eodelic conteol noinky chalt
ve reestabiished and helgns ol 4 points shall hoe
meauared.  The survey shall be execuled by $looat
Pasitioning Eveben (GPS1. :

o, Luoveling

iincr vrder ieveliag chall be executed along cocet
irom vunga-lanya Lo Ha]lndz Cappoaximitanly 200 kmy.

(132)
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d. Field vecification - : SO :
trems nueded {or map re nr!:scnt.dt.un oi the aerial vioto-

?raphﬁidnd urqu maler\al shalt be vecifivd in the
ieid . S . '

ERRESIE R T B
+ilowing works shall be carrcied vut in Japan.

nﬁrial'trtanéUIHhion'__ . CL : ‘
Uﬂ{ng_ field vurveved data; geci ali- triangulakbion shail
' xgcutml in oreparar:on for p]crtinq.

T 'l'lolLlnu o d mmmlm.ian '

' _uulng the rostlt of asrial triaisouiation and field
_wvecltiea matnrtalv _stereo-plocting and Lhen complla-
“tion shall ke ediosuted bto prepuare the manuscript of

the 1250000 topoyrsphia map.  The work shall be coon-
tYinued vo Lhe third veac.

V. ARRIAL PHOTOGRARYY

Juie to unfavorable uveather conditions, no aerial shotogragh
vias raken during thig oseciod ¢July-Oet.. 19881. dAnocher flight
ig planned-in Jan.-rFeb., 1289,

RBepaics of aerial sisnals were done for 9 poittg in the planned
area and tdenlificavilen of aerial vianals for -1 pornls on the
accial cihotographs taken in Lhe lasc pecvicd.

. QEALEYIC CCNTROL SURYEY

geoslebic control sucvey vau execobed by satellite anodeny.
acplyiag SP3. Three Trimbie 49008XK instcumenls were uced by
mak.n; #imultanczous oby servation at khree voints.

1. Ubhservation

Oouervation vag made at every hEhree poinls

Syt roneausty,
fue Lo the timitabion of the passing hours v
O

3 uJLBli.LGb
72 hours).
12 and 13,

iv oy made from 0300 Lo 11:00 local tims
3 - % entellicves were obuerved. (dos 3. 5.

vbuerwabtion wvas nob successful on SKP 49, (o itz neign-
bourhuod, there iz a bransmitoing stablen with a pounc
piant. Observation wac made on a htll about 1 km aparcr
from the point and the cccencriciby measurement wvas made.
n!—:nown poinhu
the planned points Lo obtailn the plaiumt'ttv andsor !wth
are as follous:
163rTi.  SkP49. 19052, 19382, |
1565714, 199871, 199572 and 20233,

—
O
w
-

=
-
o
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a. 19052, 1963T4. 199571 and 1498 sers Aok fuund Manu-
mentation vas done at places ditferent From lhuir sup-
potted position.  To Attt induish nowly established sonu-
meats from the criginal ones .- numbering uas applied
by adding suffir H Lo the orjainal nwonber:

19053ﬂ. 1963T4N;f 19987 and 199S8T2uH.

:ho monumenr" of IUJPT] and 19382 were missing and
monumenks were buried at the game hole as .coe originale.
Tie monument of 20382 was Also” niévlnq, Hew monument.
was Bugied abt the interceccion of dibgenals of a gquad-
rangle formed of four rcrofunvp marke. '

iR =t

¢, Ugodetie.conkroi onint K2 vas ﬁuwl} estab
Lo BR:IB2-16. ic reierence oo which  the
) ‘r_ne;—n:urtzd b:. ~direct levelina.

st noints

LRF RN . S :
Follatting painte dWere adopted av given polnts for compubta-
hien. ' ' : s

a. bFor claninebry

(SN
~ o

Qerl. 12182, 192g s .
isi.  Y9USD,  SKPS 309\0; 20283

1.1, 03, R-6. L96STA,  ReZ.  KY-d7A. 0 SKPEZ,

For Lhe abuve points, measuremend was dene on the seob.
Their vlanimetey catt be compubed abt the same time.

Ciene Lo Lho bench marky 172} ond 0il-1, temoorary movky
verae selb up excluzively for height fonrtrol.
‘fiteir helght was measured oy direct levelinag.  Thoy
arae demingrabed as 15217 and BH-11T Lo dighinouisi
Fhem from I721 and B1-1. ‘ :

Chrervation scheno
Conbining unknbvwn points with the known points.  ¢bhserva-
tion was made fullowing the schere shiown in Lie forluwing

table and Fig. ).

Croup , Points

i. 1a8eT1l J-2 k-5
: Ko 9 J-3 R-¢
3 195872 1965T4N J-3
(I LG8 [y J-2
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19157 Cope2 o pabgau

o

6 17217 - 1RYsTIH O LYASTAH
i 20NS0 .  192EI2K L2ISTIN
B 20058 2025) CoBMaT
9 20253 s Ay 19781

10 - 197581 LA207 -2

it 19286 12050 .. R-3
.{g.: SEP62 17286 : 143520

12781 RO-ATA CooBe-AY

-

4. BResult

The coovdinald ¢legures of each Lriangle vai-e compuled
by approximate computation ln the field Lo check Lthe retia-
bility of the cbrervation. TYhe result {s tentatively

©as folioug, where groups 2 and Ll are excluded.

o Bangeo ean
Stde ‘Yength 21 kwn = 26 km 50 km
¢iosuraCabuoiuvte value) . :

AR - 19 e 2508 e o.5 ¢cm
dy 3.0 cim - 56.3 um Jl.1 cm
il .0 cin - 29.9 om i1.2 cm

ficun ercor
ol side 6.9 em - 7.2 om .1 onm
length

uhore 4%, d¥ and dif stand for cocrdinate closures in X, ¥
and H direcltions on WG5-84 ellipsoid to which GPE jo refer-
red. ' :

VI, FIELD VGRIFLCATION

B» using twice enlacgement of 1,560,.00 aerial photugraphhs,
fiold uprifieation was carried out.

foiln items worked out are:

1. ©lassification of roads and identification ot therr

attributes.
5 tdentification of pubiic buildines.
3, Colleuhion of kev for photo-interpretation on

vagebation.

d.  Vertficatbion of kelephone lines. power lineg. water
vipo lines.

5. verlflecatlon of other ground leaslurec.
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*’nrdpr {unnllnj Choicvance S0 ma £, vha 2 X ia the roube
vac carcied cut {oc abeub 240 ke ooem ..l'l.fm Luhoa Lo
along “uas:ul main coad (Ald o Bl dividing it into

’_
PO TouLes:

Zoubo aecher ' L Bench marks ‘ j i.engbiy -
29 B 12 TS AR -1/ % DY T B 3= SRARE 50.% ki
CORAMEAND R9A2600 L LRI BYVLALY a8 ko
S JCT (3 TR 11 S D SRR E1* R F 4 it“q _ 11.0 bm

Bia FORL BRIO-Y. oL L L RIG-1O0 LIKSTT A0 vl
COLYNSFETY, 910411,.;,H!Q—34. LiWs4 2.6 Em

LIMZA2. 1035, .., RID<56, £7-6 55.2 ki
Joacat 2272 km

The foubes are shown in Fia. 2.

itesides ) oh measurement among ekisting bocen marks tobaliong

1ol
5.1 2mo(l.-a. and'measuphwvnb o give heighl for geadolic
coabrel points Lotalinyg 12.8 Pm {3.-a.) wunoe exesnied. '

fne totai lenach of iC_‘Je“nu i:;"llfl.‘i. 1 km.
servabion was made oy double o yeservabiong wibth autumatic
Mikon 25, metail staver and staff stande. o o

. Refzcence bench murks

Fhere are some [icst order bonch marks geatbered alung
Lhe routes (Fig. 21. Leveltng was carcied out vassing
Lhrouoh atl bthese bench:.marks,  Yhen the closure amona
Eivem a5 within bthe tolevance. the pnominal values usre
accaptad ay given and Lhey were cegarded as stacting and
ending points. .

heck measurement of the spane amone LVL/G. LYIFY and
VLD and tetueen S57-5 and ST7T-6 vere sonsigbent one
another, {Tobtal lepgoh ju S0 kiy - LYVD#8. LYIA10 and

o

57-5 were adoepted 3s given points.

n. U
I.

o LEXA9. LIN/ATT. FEH and LYI/30 2re fvolaced. bun cieriog
From Lhe resulb of leveling. their nominal '.‘a\uu... vere

taken as glven. [(Tabie in pacaaraph 3.1
. Bebueen R19-51 and R19-%% there are 10 sviscing bench

marks. The check measucement amona thom, hovever.,

did not come vithin the tolerance. Conseguently, Lhew

vere regarded as unknown pointy and gave them new value.

I
L
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3.

T lpnul by

Glocswres belieen given rolats ace,

'

Poure nuinber  Bench macks Ciesure Toicrance =
RARY L LA38 RS LY i1 @ nald om 1867 km
BRI LVESDO . - LYESiD 27 mm 286 mm J3.H Em
e Lvissn it o 15 sem V87w 14.¢ %
#4190 420 - LIESGY 7 mm 39%mn . 3.5 Em
Co SR SOLIXETT 0 BY mm 229 mm. 21,0 km)
CLINAET - LIXsA9 51 rn 335 mm A6 km)
LIX7sa9 - 876 C2T mn 40h% mm 6507 km

Poute Bl petueen: 1458 and BHl-1) was rmeatured dluring beco. .

1987, - beb.. 1980,

) -

Helont control cof geodebic coniroi points

Somo. aoodobxc controtl UﬁlnL" and benth mares vere vsaed for
hotubit conlrol in gcochlc conblroi nurvey.

rect ieveling cartinq from Bl0-55. Li¥:49 and

he heleonnt. of 12152, SKPS2 and 1958474l was ameasured
v odi
.3,'r9“cPcL1vel Cionure of douirle moasurements

Boute | Zlosure Telerance 5
#i0-%% - 19332 3 mm 115 mm 5.3 km
1749 - SEP&7 3 min 52 mm 1.7 km
EG-23 - 195874l 11 mm 1248 qm 6.4 km

fokal ..... 134 Em

and B 10 were usad for helqahn centeol in

bo L5247, P2
goegdenia coplrol survey. fheic heighlh was messured b
direct loveling in reference Lo the nearest heash
marks 1721, RIZ-te and B L. regpecltively.

druts-sen leveling

To crocy over the ®Kitindinil Harbour and Kiliri Creek. &rous-
cea leveiing wag execuled at Likont and Eilifi, resoectively

Teigonomecric leveling wag appltied oy 'ing tvo Lhoodolites
t1ild 72 and an clc(Ltr dictiance meter viiid DI- Troag-sea
divtances dace 540 m and 470 wm for Likoni and K1liti. regpoc-
tively., Cbservabtion Lelangle ds shown soheématically in
Fig. 3. uhore
© LIk KILLFL

Iz A0 m 170 m

A - 44 giv-

b RY -9 7N i

C Ee-470 i
voprblicat cinnure 2 om 4 i
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veen A and o ia .ml‘tﬂ‘ulml-*'} g om o
boaLh oasen.  Th nic ro‘ldLuﬂ iu,wh- wat meastrad by direct
Cleveiiag.,  Thw choervablion was chec ked by soke cacing cwo
goacuadarmenks AL and AL The clogurss u: the shove table
srand for o the discr gpancy belveen - these v rrasuremsntbs,

iThe distanse pet

H. . Monumentacion

-\u,ur).‘mat cly every 2 ko, macks vere ! :
wre eiasslijed as follows: :
Hunvec.
Bivel driven en the paved road - 9%

o Hiver driven on ot Laulo groundg
i'eal:ure~

J. . Riveu dr“'"(l onto lhe 1dE‘ ui

t.lua tionuments - of  Lhe tot‘Ll.n ¥

b B

17

.o hraverue uoln"'
1. Parmanonbl ‘monurenk l: i.nckudi.nc_: o
For crous-sea leveliog: L3
Tobadl . ....veeea. Il
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Fig. 3. Cross Sea Leveling
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2-5 “Hlnutes of Meetings at the Outset of the Third Year's Fleld Work"
2-5-1 on 1ith January. 1990

MIBUTES OF TH .H?blIﬂG on TO“OG?‘“HIC iA??IﬂG SOUPA oF LATITGDE 3
SOUTH WBLD DETWHEM JICA STUDY TENM (JST) AlID SURYEY OF KEIIYA STARY
L3 Tike O?PIC“ OT TIE ASoIS” T DIRECTOR (HA IHG} o 1171 JAHUARI 1990

PRESENT . : _ _ :

Ma. JJRIR. Agonyo I ~ . Asst. Dltevtor (uapnlnu) -~ Chﬂlrmnn
Hr. Mlovert Odhiambo .~ 0 Supb. lingping

Hr. Joseph Hibore - : .-~ Principal hotncrqmmetrlc Asat

bir. Joshua ' Ogutu ‘ ~  Chief Cortogranhic Assistant .

ilr. Muia: - Agm, ?rinCLDal ?ﬂOtOllthOgraphic Asst.
Pr. Kazuo Huracka - Denut; Leader

Mr. Mitsue Yoshida - - Moapping ' ?lanner JICA Suou Peam
Hr. Tadashi Hidaka "~ Chiefl Surveyor

Hr. Michimaaa Wakai ‘ - JICA zZxaert

M. Axitusa Ttabaghi : ~  JICA Enert : .
Mr. Zombo Hwére _ : = TOfllcer—Tn—Cﬂ&zqe, Lechninal SecretarJ

Tne meetlnr started at 14, 10 houro as ‘per schedule. The Gh11rﬂan
welcomed tne J5T sbaff and a fornal 1nurodu0u10n condueted :

Soon after the introduction , the Deputj Leader EsprQSSEd ann1801at10n
for the warm welcome accorded to his team and proceeded to brlEflj
ouiline the work to be done in phase I1L as per the project document
(attachzent). He informed the members thai the tean's exercise’ was to
cover all Qspects of field daka acqulsltlon.

Furthermore the Deputy Leader outllned the necess ATy procedure to be
followed in taeikling phase III; phnse IV is to be concluded in Japan,
Most of the subject deliberated upon barie from the project docunent

with epecific attention on various 1ssu95 including:

1. Hatched areas on page 28 (fig.3}) of the pro;ect document will
require field verification on the ground.

2. Survey of Henya was requested through the Chairman to provide
counterpsrts for every party which will be deployed for
verification purposes.

3. As for supporting Sbnxl, it was agreed thalt JST geb assistance
fron the Frov1ncial burveyor, Coast Prov1nce, aa has been done
before.

4. Proper identification and relevant entry permit to prohibited
areas wWere necessary for all stalf participating in the ekercise -
including JST staff. S4 was theéereforsz reauested to prepare
identification cards and seek the necessary enurj veriaisaion ;rom

- the relevant departments particularly the one in eparse of
Hationnl 2arks.

it was agreed that a follow-up meeting bP held on 12th Janugry, 1990
In 2ddition, the Deputy Leader pointed out that the remaining crew
vas due on 16th January, 1950, The Leader was,,however expected here
(Kenya) on 24th Pebruarj, 1990,

Hefreshment were served z2nd the meeting closed at 15,40 hrsg,

L

Konbe Uwero -

SECRATARY //) e o L\‘

L N N N NN

MR. J. R. R. AcAu
For: SMMA_& for: JHea’ ﬁTm'\gﬁfi\;[_

nime. 22 /%90
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PLAN OF -OPERATIONS
FOR THE
TOPOGRAPHIC MAPPING
OF
jstTH_KENYA
IN THE

REPUBLIC OF KENYA

~--~ 3rd Year.---

September, 1989

JAPAN INTERNATIONAL COOPERATION AGENCY
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-pLA& dF'dPERAT1oNs
 J"FﬁR THE
[OPOGRAPHIC. MAPPING
OF -
 SOUTH KENYA
CIN THE% 

REPUBLIC OF KENYA

.In responée‘fo the requést of'thé.Goﬁerﬁmént-of Ehe'Repﬁbiic
of.Kenya {heréinafter referred to as "Keﬁya“i,_the.Governmeht of
Japéh (hereinafter:refe;red.to as “Japaﬁ“) decided to §0nduct the
Topographic Mapping of South Kenya in Kenva (hereinafter referred

" to as the "Study"}.

Accordingly, the ~Japan International Cooperation Agency
(hereinafter referred to as “JICA"), the offlicial ' agency
responsible for the implementation of the technical cooperation
progranmnes of. Japan, will undertake the Study, in close
cooperation with the'authorities concerned of Kenva. Survey of
Kenya, Ministry of Lands and Housing, (hereinafter referred to as
"SK")'shall act as counterpart agency to the Japanese study team
{hereinafter referred to as the "Team"} and also as boordinatlng
body in relation to other governmental and non-governmental
organizations concerned of Kenya for.the smooth implementation of

the Study.
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I1. OBJECTIVE Of THE STUDY

The objective of the Study is to -prcﬁare the  1/50,000
topdéraphic map .covering an area. -of approximately zg.eooxm2 in
 5oﬁth Kenya ffqm‘éési of Long. 37 45" E fo‘the coast and south

:§f th{i31 s io thé Kenyan territory of the Tanzanlan border as
 shown in'Fig;_l..Main items of the SfUdy are as follows:
.1'. Aerial photography . approximately QIQ,BOOsz
2. 1/50,000 topographic mapping approximately 29, 800Km?

43 éheets.

I111. SCOPE OF WORK

The scope of work to a¢hieve the captioned objective Iis
stated In a document entitled "“Scope of Work for Topographic
Mappihg of South Kenya in the Republic of Kenya" agreed upon
between the Minisﬁry of Lands and Housing and the Japan Inter-
national Cooperétion' Agency issue@ on 19th March, 1987, in

Nairobi, Kenya (hereinafter referred to as "S/W").

The study started in. 1987, In view of the results and
progress of the first year's study, coverage of the scope of work

‘'shall be mod{fled as follows:
" Aerial Photography, Leveling, Geodetic Control Point Survey,

Aerial Signal and Pricking, Field Ver{fication, Stereo

Plotting, Field Completion, Drafting and Printing.

The Volume of the Study 1s tabulated in Table 1.
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Table 1 Volume of the Study

Tten

Aerial bhotbgraphy :'aﬁbrﬁx. 29;306km2  scaierlkﬁo,odo _
: (whole project area)
Leveling -. : _appfék. ' 976Km ninor drdef ieveiing-
R ’ E ' _ : o . {including pricking)

Géodetic'controla '._.'f‘ 10 points safel;ité geodécy
Point Survey : : . '; ' : : '
Aerial Siﬁnéi 3 - 40 ﬁoiﬁté  _ |
Pricklﬁé | approx; ) 560km1  exiétiﬁ§.b¢nbh marks
Field verification épprﬁx.ﬁ?Q;BOOKﬁg
Aerial triangﬁlation apprdx.. 757.m6dels
Plotﬁihg and _ . 5 ‘
Compllation approx. 29,800Kmn
Field completion approx. 29,800Km?
Drafting approx. 29, 800Kn?
printing ' 43 sheets 1,000 éoples each’

in 6 colours 500 cobplies each

in 7 colours ‘500 coples each

1V. WORK PLAN

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

accordance with'the'tjme schedule shown in Fig. 2.
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1. Phase I iﬁifst Year, 1987): Aerial Sianal, Aérialzpag§OQraphy,

Pricking and bLevellng

1 - 1. A‘éri‘ai;s@har"
. To.iseéure' the proposed wmap accuracy, the ‘accuracy of
horizontal control point shall be not more than

| 0.07 mm X 1/plotting scale (= 0.07 mm X 50,000 = 3.8m) .

| For horizontal control of photographs for aerial triangu-
'.létion) 40 points of existing st and 2nd ovder trianqulation and
traverse points shall be.used. “The distribution plan is shown in
Fig. 1. Aerjal signals shall be set up on these proposed photo-

control points.

1 - 2. Aerlal Photography
Black and White panchromatic aerial photography shall be
carrfed out 1In dry season with a super-wide andgle camera

(f=8.8cm) In two missions,

1 - 2 -1, Mission I

For pricking of existing bench marks and alcong proposed
leveling routes, aerial phofography shall be carried out in a
form of strlp courses for approximately 1,500 line Km along these

leveling routes at a scale of 1/40,000. This mission is done for

the efficlency of the time schedule.
1 - 2 - 2. Misslon II

For mapping, the proposed mapping are¢a of approximnately

29, 800Kn? shall be flown at a scale of 1/60,000.
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_ 1'; 3<:Priéging. | | |

Fof“Vertical' contfol of aeriai photographs for aerial
triaﬁéulétion and mappinq, Existiné'bench ﬁarks shall be pticked
{apﬁroximately. 506Km). | Priéking of proﬁosed léveling routes
‘(appfbxjmaﬁée]y 976Km)'shall also be'done:for'the same pdrbdsezat
the‘tjﬁé of'leveiing'wmrk. Twice eﬁiargementlof 1/40,006.aeriala‘
photogfapﬁ'shéli.ﬁe used in the field and_later'pticked poinfs
shall 'be_’- trélizéfe'rr'eé'onto :thé_ '1/60,'000_7 ‘aerial photograph when :

necessary.

1 - 4.-Le§eling¢.

To secure ‘theﬁ_ﬁropﬁséd mép. accuracy, the_ a¢cﬁra¢y of
vertical ébntrol.points shail.be not more tﬁan

0.07.K cﬁntour interval (= 0.07 X 20n = l.4m).

For vertical control Offphétographs.fqr'aeria; triangulation
.and mapping, existing ist and 2nd order hen?ﬁ marks shall be
used. The distribution of existing bench marks, however, is not
sufficient for aerial triangulétiOn and mapping. Consequently,
minor order leveling shall be carried out to suppiement exiéting
bencﬁ”marks. Minor order leveling of Lhe accuracy of 5Cm X 7§
{(Where S is the route length in Km.) shall be carried out for
‘approximately 976Km along main roads of national park boundaries
_where=leveling;work fs found feasible, starting from and closing
to existing bench marks. fFig. 1)

Marking shall be done by wutilizing conspicucus ground

features or setting up marks every 2Km in average.
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Pricking =ghall  bé .dbne :oh; acrial 'photﬁgrabhs for 'the
vertical control for aerlal ‘triang&iatidn  ahdﬁlmapping' on the
above points and at kdick points of tobogréphy along lgvelihg
~routes at_the'tlmé'of;IQVellng work. |

Prior'tq Lhe exeéutiqh;_reéoﬁnaisgance_shail_be_carrjéd:out
for proposed levéliﬁg:routes to Qlocétéﬂmarks and féf'ekisting
bench mafks‘to fihd'out if it is necessary to recéver them ‘{n

order to use them as given for the minor order leveling.
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2. Phase 1J (Second Year. 1988). Aerial Photography, Leveling,

Geodetic Control Point Survey,

Fiéid Verification, Aer4a1 Tri—

anguiation. Stereo Plottinq ‘and

Co Qiiat on

In view of the results and prﬁgress of the Phase I's study,r

work plan for this Phase shall be: modlfled fron the original.

2 - 1. Aerial Photography
OFf the aerial photography covering the 'project areas of
about 29,500Km2 at a scale of 1:60,000, about 3, OOOKm which were

not successful in the first year's flight shall be flown {Fig. 3)

2 - 2, Leveling
It was found that among existing leveling routes, almost alt
bench works were destroged or lost along the route aiung coast.

Minor order leveling shall be executed along this route for about

250Km? to establish photo control polnts,

2 - 3. Geoditic Control Point Survey.

Of the exiSting'géoditic control points, three dimenslional
measurenent for 5 missing polnts and height_measurement for 4
points shall be executed by Qatellite geodesy. One extra point
shall be newly established by satellite geodesy for.the sake of

aerial triangulation. .
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2 - 4. Field Veri(icatidﬁ

' Prior to fie}d survey for verifibatioh of “aerial photo-
 _grébhs; reconnaisance study {phétq;interpretatjoh) shall be
carried  pu§ _using = aerial. photographs and reference data
cdilécfed,; |

" In compliance with the map style and its applicatlon rule,
‘se}ectjqﬁ of . items to 'expreés on- the mnap and topographic
'infbrmétioh'relatéd to classification of ground features shall be
vgrifiéd:and objgcfs which are hard or impossible to interpret on
‘the,aeriai'photograph shall be clarified In the field. The key
to 'photb—interpretation needed for mappling shall. be prepafed.

Geographical and adnministrative names shall be collected by SK.

2 - 5. Aerial Triangulation.

To obtain coordinates of pass points and tie polnts, aerial
triangulation shall be carried out by analytical method using
1/60,000' aerial photographs, conparators and electronic
conputers. Approxinately 757 models shall be adjusted by block
adjustment method.

The residual of the ground control points after ad justment
and dlscrepancy at tie and pass pointé between adjacent models
shall be not more than |

1.4 per mil of the flight height

= 5,400m X 1.4 per mil = 7.6m

for both planimetry and altitude.
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-té -6, Stereo ﬁlotting and Compjlatjon. _ - |

Stereo plott:ng shall be carried out :by .1/60'000 aerial
photograph and stereo plottxng machine at the scale of 1/50 000
using the results of aerial triangulation and those ‘obtained by
”fle]d verlfication.. Intermediate contour shall be plotted at 20m-
intervals. iOm ot sopplenentary half nterval contour shall be
plotted for flat area, 1f° necessary -The photogranmetric spot
height shall be plotted taking the topography and dlstribution of
ground features and control polnts Jnto con51deration. .

Results shall be compiled in the formot of'the,sheet.ilnés
of 15' X 15'. Along the ﬁorthorn boondory of the Stody area lie
the area mappéd by JICA in the eastern part and that by Canada in
the western part. Along the southern boundary tO"Tahzénian
térritory, the Ordnance Survey, United Kingdon, is executing
mapping. The connection of'maps among these maps'ohall be taken
into consideration. Necessary data for the connectjon, such as
pricked diapositiues; resolts of aerial triangulation, coples of
origihal manuscript of maps, etc., shall be obtojnea-through SK.
The discrepancy of connection to exrsting maps shall be adjusted
in principle. If it is found dificult to tie, however, Lhe
treatmént shall be discussed with 5K,

This work shall be continued to Phase III.
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3. Phase III {Thivd Year, 1989): Stereo Plotting and Compilation.

{continued) and Field Completion

{including Fileld Verification)

3 - 1. Stereo Plotting.and Cpmpilation {continued)

:'A part of'thé stereo plotting and compllatldn wﬁrks shall he
_continued to this phase,
i;Fbp.the areas covered.by aerial photograpﬁy in Pﬁase I1 and
_not verified iIn the field, plotting and compilétion shall be done
“without field verified data. For such areas, field verification
'shall be executed at the time of fielﬁ completion. The areas are

shown 'in Fig. 3.

3 - 2. Fleld Completion

Topography, ground features, vegetation, etc., which cannot
be properly ldentified on the aerial photographs during plotting
and compllation works, shall be verifled In the field and
inscribed on the copies of the complled manuscript printed on the
synthesized polyester sheets; Administrative and geographical
naﬁes and administrative boundaries etc. shall be verified,

confirmed and indicated on the paper copy of the compiled

manuscript by SK.
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4. Phase IV {Fourth Year, 1990). Drafting and Printing

4 - 1; Drafting _ _
Based on the fleld conpleted compiled manuscript foriﬁlnal'
manuscript), negatlve scriblng and preparation of mééké. shd
sheets for marginai Lnfornation for printing plate making shallf-
be carried out on stable polyester bases for 6. and/or 7 colour
separatlon. Map - styie and symbols shall be djscussed with SK
These sheets shall be conposed 50 that one colour may: be in one
sheet . for the_ sake :of. printing -plate _mak;ng (pteparatlon of
'composite negaﬁive}. A composite pasiiivé'éhéliialso_be prepared
consistihg mainly of linear élemeﬁts for the =maintenance

{revision) of maps.

4 ~ 2._Pr1nt1ng.

Making of printing plate shall be ‘carried out using ;fﬁ0,000
Composite.negatives by photo-1ithography.

Printing shall.be carried out in 6 and/or colours-by the
‘offset printing machine. Number of copies_to be printed shall be
1,000 for éach'map. Specifications and size of printing paper

shall be decided after discussion with SK.

5. Work Schedule.

Work schedule is_ shown In Flg. 2.
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V. PLAN OF OPERATIONS FOR PHASE I1I. {THIRD YEAR, 1969)

The study for PhéSe‘III comprises laboratory work and field
:survgy:. The_field survey consists of the field completion for
the whole area and field verification for a pert of the field
_ which was not field verified. The period of the field works

shall be from 8th January, 1990 to B8th March, 1990 (60 days).

The work is as shown In Fig. 2 and the volume is as follows:

Field completion . 29,800 Kn?
Field verification . 3,000 Km?
Plotting . 1:50,000, 18,325 Km? (15 sheets)
Compilatlon : 1:50,000, 18,325 Km? {15 sheets)

1. Preparations in the office
1 - 1. Planning

chief engineer and engineers in charge of respective items

shall prepare detailed plan for the efficiency of work.

1 - 2. preparation of equipment and material for fleld survey
Followings shall be executed :
a. Preparation of the survey equipment éhd naterial

necessary for-field survey.
b. Pre-arrangement of necessary procedures for export and

import of equipment and material out of Japan to Kenya.
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1 - 35 Prepatation of sample of printed sheet of: map.
In order to -nelp dlscussions of the natfer “concerning
drawing and prlntlng of the map wlth Sh, a sampie of printed

sheet of map. shall be prEpared in advance.

2. Laboratbry Work

Plottlng and’ comp)latlon are’ the continuatiqn from Phase II

and shall be conpleted in this Phase

2 - 1. Plotting.(Réstitﬁtion)

Using the results of aerié} 'trjdngulationhiand-,Eléld
verlflcatlon, necessary itens for: representlng on the map shall
be measured and plotted by stereo plotting nachine and plotted
manuscript of the topographlc map shall be prepared.

For the areas not verlf;ed in the field, the blotting (and
compilation) must be carried cout by the dliducation fron the
photo~-interpretation in surounding areas. At the time of field
completion the result of photo-interpretation mﬁsf be checked

with great care for this areas.

Specifications for p]otfing are as follows:
Plotting scale s+ 1:50,000

Area . 18,325kn? (shown in Fig. 1)
Number of sheets : 28 sheets

Projection . : UTM.

Plotting machine : not less than 2nd class.
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‘Map index iS_Shéwﬂ in Flg. 1, where arca plotted in Phase II

~1s surrounded by shaded lines. The work for this Phase is for

the remaining part.

2 - 1 - 1. Material..

2

2

For restitution, stable polyester sheet shall be used.

1

2. Neat lines.

Neéat lines shall be 15' X 15°..

-.1-- 3. Plotting.

Near lines, control points, grid lines and pass polnts and

tie points obtained from aerial triangulation are plottéd us ing

autonatic - coordinategraph. The maximum discrepancy shall not

exceed 0.2 mm on the map.

2

1

a.

4. Orientation.

After absolute orientation of the photographs, the
discrepancy between the plotted polnts and their model
points shall be not more than 0.3 mm on the map.

For orientation of heigﬁt, pricked leveling:poin£s shatll

be used as many as possible for the sake of acchracy'of

height.

5. Restitution

Restltution shall be executed in accordance with the map
style and 1ts application rule in the order of linear

elements, like roads, rivers, railways, etc., buildings,

vegetation and contour lines.
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i b..

2 -1 -

Planimetry and contour lines are restituted on separate

sheefs, _ .

Items are blaséifj;d”by different c¢olours on the plotted

nanuscript as'f§110ﬁ5= :

Black_; double_liné road, faiiway. b&iidlng; tenear
object, VEgétQtipn symbﬁl._  :

Red :  _tféii, désfgnéfing point; ehél§sufé; émaif
6bjéct{ éovering_; | |

Green : vegetatjon ﬁounaary. path in garden

blown : contour | - | | |

violet: shore line, river, lake, fish-flrm, salt-fléld,

| water-plant | |

Intermediate cOntéuf shall-be 20 R and half interval

¢ontour lines of 10 m.shali'be shpplemented éccording to

topography:. Care must be taken for the-representatibn of

micro topography, the project area beihg rich in various

types of ground features and topography llke hill, plain,

forest, wadi, cultivated lang, etc.

6. Measurement of spot height.

Spot height shal} be measured photogrammetrically at
mountaintop, saddle, intersection of roads, distinct
knick points of_topography etc. |

spot height shall be distributed taking the topography

into consideration.
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2 -1 -7 Tyllnq

Map tying shall be made émong_adjustment-sheets‘ahd also to

" existing maps such as;

a.'QXistjng 1/50,000 topographic map along the northern

~edge of the project area,

b, ;/50.00@ topographic map being worked by the Ordnance

Sufyéy along the western and southern borders to

Tanzahjé.

“Connection to existing sheets shall be made in princliple.

HdWever,fif is found difficult to tie, the treatment shall be

discussed with SX.

3 - 2. Coﬁpilation.

a.

On the basis of the plotted manuscript, compilation shall
be carried out using the results of field verification
and materials collected. The work area and volume are
the same for those of plotting and shown In Fig. 1.
If any doubtful point arises during compilation, it shall
be noted to clarify at the time of field complelion.
Planimetry and topagraphy (contour} are compiled on the
same sheet. Annotation items shall be compiled on a
separaté sheelt using p]ottéd manuscript and data obtained
by field verifiéation.
Detéils of compiled_items are as follows:
roads éré shown by symbolised roads and namée and number
are inscribed, when applicable. Breadth of roads in
town shall be 0.4 mm on the map.

Raiway is shown by center line of track both for single

and double-tracks.
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Generallzatlon of town ls followed after the appllcah
'tion rule of map symbols _
Buildings'represented by’ dots.are tﬁinﬁed‘Out'aCcotding'

'to CJrcumstances o '

. As 1t is generally dlfflcu!t to interpret gas and plpe
Iiné on the photOQraph,.they shall be represented in
fefefénéé:toithe data.Submittéd by SK. _
value of agretic decliyation_shall-be submitted by SK;

. 01l lines shall nqt be représénfed on compiléd
manuscript.

Inscription of destination shall be done by SK.

e. bata sheetls

Roads

Roads are classifjed by different colours.
Red solid lirne : all weather paved surface roads
Green solid line : all weather soft surface roads
Yelloé solld line: dry weather roads

Vegetation

For végetation such as, forest, bamboo, bush etc.

needed to prepare mask, data sheet 1s prepard by

classifying them by different colours.

forest :'green
bush : blue
banboo - : yellow

plantation: brown
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2. field survey (Field completion)

. Fie1d SﬁrVe? shall be Carriéd'out'dhring'ath Janudfy 1990,
and 8th March, 1990 {60 days). During the period, team leader,
dethy leader, magping pianner, chief eﬁglnéer; mechanic and 8
l.members:conslsting'bf 4 parties, - totallng to 13 member shall be
dispétched for about 2 months to the Fleld. |

Fiéld Survey for this Phase shall be'deﬁoted mainly to field
éémplefion'tb.clarify important items to be repreésented on the
map ~ topodraphy, groﬁnd.featurés and.place names - and doubtful
boihts arisen in plotting and compilation.

For verification and {nscription of names and administrative
boundaries, close éooperation of SK counterparts is cordially
requested. Important change of ground features after aerial.

photography shall be supplemented in the field.

2 - 1. Preparation

Following materials shall be prepared before entering into

the field.
. a. Preparation of copies _ for éach sheet
Compiled manuscript :ployester sheet | .1
paper ' 3
55P 2
Anotation sheet polyéstef sheet _ 1
paper _ 2

Composite of compfled manuscript and anotalton sheet
polyester sheet 1

S5p 2
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Data sheet for road R paper . o 2
S vegetation- o 2

o ‘water system " ' 2.

b.. Preparation of materia]

Items to clarsfy for the areas plotted and conpiled
with only. photo xnterpretation {wlthout field

'verlflcatlon)

. Doubtful - points arisen during piotting and compi!ation

Materials to discuss_the specifications of final

products with SK.

c. Shipment of materials for the technical transfer in

printing.

2 - 2. biscussion with SK
2 - 2 - 1. Preparation

Before arrivai of the maln.team to Kenva, deputy leader and
other 3 staffs shall arrive 1In Nalrobi to prepare for thelr
reception. The main duties ére as follows. Of those, there are
many iteﬁs to be indebted to the coopération of SK.

a. To discuss plan and execution of operations with SK
concerning field completjon. Items to discuss and to be
confirmed are as follows: |
i. Map style and 1ts application rule,'complled

manuscript and tying to the existing map,.
if. Adminlstraflve names, place names and destination

names,
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'lilf Data cdncérning napes Of_foliowing:itéms:.
bublic building, church, moséue, road, railway.
_mdudtaln. river, park, etc.,
ivs AdministratiVe, cadastral and natidnal:bafk
“boundaries,
V. Name and/or number of each map sheet,
vi. ‘Marginal information and legend.
-b..To provide réngers,_watchmen, laborers and drivers,
¢. To announce to authorities concerned,
d. To ask SK to assign couﬁterpart persﬂnnel;
e. To ask QK to obtain credentials or tdentification cards
to the Téam memberé,
f. To ask SK fo issue ﬁermjt to enter into private pro-
pértieS'and national parks to execute survey work when

necessary.

2 - 2 - 2. Provision of Materlals for Printing.

.In accordance with the regquest of the SK, JICA will provlide
with following materials:

.Printing paper ' 50,000 sheets

Printing plate .'280 sheéts

{P.S.plate, positive type)

Printing 1Ink | 200 Kg |

Blanket - 4 rolls

Chemicals etlc.

- JST shall explain the materlals and thelr use.
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2 - 2 - 3. Dlscussion on the plan of operations for Phase V.
- As thls is the last 0ccasion to meet each other, the matters_
concernzng draftlng and prlntlng -shall be discussed based on the

"praft Plan of Operatlons fot' Phase IV" attached to this

document.. .

2 - 3. Pfeparatory works in. Kenya.
Besides’ the.aboves, followings shall be dealt with - cheifly
by the.Team:
a. To prepare to eétablish_headquérters and sub-camps In the
fielﬁ.““" | .
h. To recelve éhipped eduipments;»machinefy and other
materials, ..
¢. To purchase egquipments, machinery and other materlals in
Nairobi,

d. Ta hire vehicles,

2 - 4. Field completion

a. Comfirmation of doublful points arisen while in plotting
and cbmpllation
Doubtful points shall be verified in the field.

For imporfant points, surveying shall be executed by
using plalﬁ tables, when neceésafy.

b. Supplementary study of the area of which aerial photo-
graphs were not verified in the field. '
Impdrtant Qround‘features;'SUCh as roads, public
establishments, etc.,_shall be confirmed In the field and
supplementary surveying shall be éxecﬁted, when

necessary.
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c. Confirﬁatlon of_énnotatiOns
"Anhbtaﬁlons'whlch cannot be:verified in the office.by SK
- shall be verified in the field with SK counterparts.
‘ d.,RéviSlon of secular change
_Secﬁlér change in ground features after taking aerial .
'_'bhotbgraphs will not be rEVised ih pfinciple. However,
fér the'itémé considered important to revise, survey

~_shall be executed after consulting with SK.
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3. Preparation of orlginal manuscrlpt of map.
After xeturnlng to Japan,loriginal manuscript of . map shall
be prepared by arrangang conpiled manuscript using field verlfled.
“data. Followlngs shall be arranged for draftlng and printing
‘a.-Field completed or!ginal (original manuscript of map)
b;-Resu]ts of supplementary surveying of changed part
c. Data for boundaries (administrative, cadastral etc, )
d. Data for annotation (administrative, geographiCél,ietc.}
e. Data for road (claéslficatioh, ﬁamé,.deétlhatlon, etc.}
£, Data.submitted by ‘SK toil line; Etc.i3

g. others

VI. REPORTING

The progress report of Phase III shall be prepared.
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VII. ORGANIZATION OF THE TEAM.

'Organjzation of the Team is as follws:

-Duty g . HEﬁber Number for

a parly
Léadef:‘ ” } Japanese engineer
Deputy;ieéder | "
Mappiné plahnef_

Chief—ehgineer

Mechﬁnié N
| driver
vehicle
Field Japaneése engineer 2
Conpletion counterpért 1
laborer | 4
driver

vehicle{including 2 trucks)

VIII. WORK SCHEDULE

Work schedule Is shown in Fig. 4.

(167)

Nunber of

parties

Total



IX. FINAL PRODUCTS AND MATERIALS

Final products and materials of Phase LIT (3rd year) are as

follows:

1. Stereé plotting and compilation

a. Plotted ofiginéi f ' - . - 28
b. Map showing control pbihﬁ distfibutién S 28
c..Recbfd of ofiéntdtionf : . SR | . .”1
d. Annotation data | ;_- . o _:25
e. Vegetation data o : R 28
£. Road data ' . 28
g. Water syétem'data . .”.: | 28
h. Marginal information data | - 28
i. Others _ | 1

2. Fileld completion

3.

'sheets

sheets
set

shééfs -

,§hééﬁs.

sheets
sheets
sheets

set

ogriginal manuscript of map (field completed manuscript}

43 sheeté.

Cobles éf compiled manuscript on which boundaries.
place name, etc. are verified by SK.

various data sheets revised by field completion

Aerial photographs with Eleld—vérified data.
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ATTACHMENT

DRAFT OF PLAN OF OPERATIONS

FOR PHASE IV

: As ;'thi:s : is'-the: last time for us to meet and discuss . the.
mat;ers-cohcerning the Stddy with SK, herein is tentétively set
fﬁp the fplan of 'opqrations for Phase .IV as follows. it is,
however,; subject to modificqtion acaoraing to the progress of the
'Study of Phase II1 and/or other conditlons which may affect the

l_progreés'of the Study.

1. Drafting

Using orilginal manuscript, road <classification data,
annotation sheet, etc., final drafting shall be carried out by
colour separation negative scribing method to be readyfor making
plates for printing. Negative scribed sheets, negative mask
" sheets and _ positiue sheets for ahnotation and mnarginal
information shall be prepared. Prodecures_for drafting is shown
in the annexed flgure in which the produress for plate making and

printing are included.

1 - 1. Map style
Map synmbols shall be finally determined after discussion
"with SK in time For drafting. For this purpose JST shall subnit

a sample sheet of final printing. -
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1 —-zg'materiai; _
Stable sfnthéSiééd:pdlyester sheets shall be used for all

cartographic works.

i - 3. Con9051te negatlve

.Scribed sheets, mask - sheets and annotatlon sheets shall be:

conposed 1nto one negative flln so that one colour nay be

included on one sheet for the ‘sake of plate naklng and printing
1 - 4. Composite Positive
Conp051te posztlves shall be prepared ‘CGmpOsed_-of 'mainly

linear elements to help map maintenance (reVJ51on)

1 - 5. Connection

Care éhall be taken for connection of each sheet hetween

adjacent ones.

2. Printing. ‘
Printing shall be carried out by off-set printing machine In

6 and/or 7 colours:

The sheets for general use shall be printed in & colours and
the sheels for administratlve use shall be printed in 7 colours
with over-print of sub-district boundary on the sheeté for

general use by 7th colour.

Before priniing, proof shall be read and the approval of SK

shall be obtalned.
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2 - 1. Platé'mekinq;=
Printing plates shall be prepared by photo-lithography by

using composite negatives.

2 - 2. Printing.
;Prlntlng shall be carried out by off-set printing machine in

6'and/0rm7_;qlours{ Number of copies shall be 1,000 for each

sheet.
"'.ggnéfal sheet & colours 500 coples each
adnministrrative sheet 7 colours 500 copies each

3.}Nork‘5cheduié

Work schedule 1s shown in Filg. 2 of the main text.

4. Reporting
At the end of Phase IV, comprehensive report shall be

prepared including the progress and the results of the Study.

5. Final Prodﬁcts ang Materlals
a. Drafting
a set of scribed ﬁrlginal 43 sheets
b. Printing
Printed map in 6 colour 43 sheets

500 copies each

Printed map in 7 colour 43 sheets

500 coplies each

¢. Reportl

Flnal report 20 coples
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'2-5-2 on 12th January, 1996 .

UINUTES OF THE POLLOY-UD HEETING BETAREN JICA STUDY TENI (3ST) & SURVEY .
OF KENYA (SX) STA?PF, WELD IN THE ADU'S OFFICE OWt 21H JANUARY, 1990 @ggl}
PRESENT ' o '

Mr. J. R. R. Aganyo
- Hr, Alvsri Odhinnbo
‘Mr. Joseph Kibore:

. Asst. Director Mapping -~ Chairman
Supti Mapping PREE :
Prin¢ipal Photogrammeirie Asst.

(M Joshua Oguin Chief Cartographic Asst, - =
lr. Paul Muia- . Co Ag. Principal Photolithographic Assti

" br. Kazuo Muraoka. : Deputy Leader i S '
Mr. Hitsue Yoshida = =~ = “Mapping Planner ) JICA STUDY TEAM
Hr. Tadashi UWidaka “Chief Surveyor - : )
Hr. HMichimasa Hakai j

N

1

rr1rteilt

JICA FIPIRT

- Hr. Akifusha Itabashi JICA FXPIRT _

- ¥r. Kombo ifvero Officer-In:iCharge Technical -
Secretary :

This waa'é:followHup of ihe precéeding meefithheldion 11th Jﬁnuﬂry;iggo.
The Chairman opened this session at 9 hrs and invited the Deputy Leader
-~ %o continue with hia presentation. o E o

The Deputy Leader informed the meeting that the hatched area on page 26
' (flg;i_ of the project document had been fully.coapleted during phase II
and sample_sheeps would be availablé te relevant officers for ratificqtion.

He said that field Survey for phase III shall be devoted mainly to field
completion 10 qldrify dmportant items to be represented on the map— .
topography, ground feature and place names and deubtful peints arising
fronm plotting and compilation, ’

For vérificatiou and inscription of names administrative boundaries, close
co-operation of SK counterparis is cordially requested, Iapertant change
of ground features after aerial photography shall be gupplenmented in the
fielid,. '

The ‘Deouty 1éader further inférmed the meeting that various nrinting
materinlsg had been brought for the whole area to be coévered viz.

Compiled manugcripts, annolation sheets;
Conposite manuscrints, data sheets for roads

It was agreed that further digcussion and consultation Ve held between -

J5T and 5K staff on cartographic end Lithographic aspecis of the project.
J8T adnitted taking responsibility in csnmp establishment and maintenance

while exeeuting the programme. .

The beputy Ieader also requested that SK provide cadastral'boundary data
by end of February 1990 so that inclusion of the same may be done in tinme.

‘A sample sheet for Voi was presented by the Denuly Leader and it was
agreed thal fill-ups and annotaticen correcticns be done for each sheet
‘that is already fairly done..

Hext meeting wos fixed for 17th February, 1990 at 9.30 hrs. Heebing
closed at 10.29 hra.

V. AL

KonbQ Myero

E e =y ! SECHETARY | :
G O,

iR, J. R, R AGMIYO : DR, KAZUO MURAOKA
For: SURVEY O KmnyA ENIL For: JICA STUDY TEAL

DATE: ‘“‘anqml . /77 o,
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2-5- 3 on l?th January. 1990

MINUTES OF PHE MHETING BETWEEU JICA STUDY TEAI (JST) Ab SURVEY OF
KENYA (SK) HELD T THE ADM!'S O¥FICE ON 17TH JMIUA‘RY, 1990

DRESENT:

AR %~ Chairman
- Deputy Leader .
Happing Planher
“Gnlef Surveyor
SurVﬁyor

Mr, J+ R. R, Aganyo .
I, Kazuo Kuraola

Hr. iiitsuo Yashida

Mr. Tadashi Hidaka .

Wr. Hideo Ishibashi

Mr, Yoshihire Azuma

e, Hinori Ohnaka

lr, Yutaka Kokufu

Mr. Minoru Avai

Mr. Horio Goto : S '

Hr. Makoto Tsujimoto -~ = . = - | M
tlr. Koji Yanagimachi : :
tir, Michimasga Nakai , .
ilr.  Akifusa Itabashi . S

meo JICA STUDY TEAM

LI S P S A T

I

Japaﬂééé.Expert T

. Odhianbo ' : -~ :Suot Happim6

Mr. A
Mr. D. A, Chavedn ~~  Principal Photolithogxaphic Asst.
¥r. b, Kimnandoe | _ S -~ Por Principal Phdtogramnetric Asat,
Mr. J0 Ogubw - 0 o« Chief Cartographie Assistant
Fr, P, Muia - 7 % Chief Photelithographie ASot
Mr. C.. A, Kinele ' .. =. Ssnior Cartezraphic Asst,
Wr, Kombo liwera | - Vel Qfficer-In- Charge, lechnlcal
' . : ' (Secretary) ,

The meeting was held in the ADM'S 0 ice ?nd stqrted at 9, 30 hrs.

Opening the ueetlng, the Cha1rman weluomed all the nﬂrtlcipants
partlcuIPrlJ the Surveyors from Japan. Soon after the introduction
iroem both sides the Deputy Leader fJST) annouced that departure to
the working area would be immediate and that the field staff
ﬂnticipate to complete dafta collection within a period oi one month.
Twring the same meeting the Deputy Leader isaued aix capien of the
project report for phase II to the Chairman.

It was agleed that JST and SK experts meet in amal ler grouns and
discuss technical detalls regqrdmU the project.

Again the 1ssue of "8SK counterpqrts was digcussed and it was agreed
that the officers sélected be ready for field work. Action Mr. Ogutu.

The neeting ended at 30.00 a.m,

.

Konbqg Huero

S SECHETARY
iR 7 y2
+t 4 e T et e --‘&u —f/“" WM-V
MR, J. R. R. AGAIYO o DR. K. MURAOKA
FoXt SURVEY OF KENYA TEAM . Popt JICA STUDY TEAM

DATE: .25 \‘TWI..,./,T}??
@
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2-6. Minutes of Meetings at the End of Field Work

" WINUTES OF TIE ¥IHAL MUETING BETWEEN JICA STUDY TENH (JST) AHD
B VEC OF KEHYA (SK) HELD ON 27TIf & 20T FEBRUARY,1990 AT.
S "7 SURVEY FIELD BEADQUAREERS,NALROBL. ..

C Mr. J.R., Aganyo ~ Asslotant Dirgctof of Surﬁeyd (anpiﬁg)—Chairwun
A.L.0. Odhiambo - Superintending Surveyor (Mapping:

My

Mr B k.

D.A. Chabeda ~  Principal Pnololithographic Assletanb:
Mr.  J.J. Kibore -~ Principal Phobogrammetric Aggistant: .
Mr. J. Oguta - Chief Cartographic Aselstont:heczetary
My - C.A. Kimeleo — 0i/c 1/50,000 Mapping Drawing Office:
Me. A. Ibabashi - Japanese Exporbt < | )
Mr. M. Hekai: 0~ Japaneso Export:

My, S;:Saito . 7' JiCA StudyfTenm_&Team_beador): - .
Me. K. Muraoka . - JICA Study Teom Depuby Team Leader):
Mr. T. Hideka - JICA Study Teem {Chief Surveyor}: -
Mr. R. Matsinaga - JICA Kenya Office - 28/2/90:

Phe Chairmen opened the meebting ot 9,40 a.n. and welcomed the JST
Leader, Mr. S. Saito, who arrived in Kenya on Saturday 24th February,
1990 to supexvise the progréss of the Mapping project. e {the
Chairman) bold Mr. Saito to feel at homs during his stay in Kenya.
e then invited the Deputy Leader Dr. K. Muraoka to table the Agenda

for the meeting.

Agendat

1. Introduetion of Team leader
2. Progreos. Repoxrt
3. teport of Sub-Committes Meetings

4. Printing Materiale
Ttemn for Confiymatlon to be egreed
Programme of next phase whi¢h will be done in Japan

Any Other Business (A.0.B.).

5.
6.
7.
1

Introduction of Team Leader:

The J9T Deputy Leader Br. K. Muraoka introduced the Team leader
Mr. S. Saito bo Gha participants and said that mejority of the

participants had met Mr. Saito before. :

2. Progregs lNeport:

The Deputy Leader of JST Dr. Muracke presented a prepared progresd
report of the third year's field work for the topogravhicel mapping
of South Kenya - (Attaclunent 1Y), The report ¢ii%d" & number of
taoks and the way they wero scheduled to be tackied.

After touching on the objective of atudy and scope of work for the
third phase the report dealt with the following:

2.1 Field complebtiont _
¥ield work for this phase wae dovoted moinly to field completion
for the whole area to olarify important items to ba presented
on:the map -~ topography, ground features, ploce mnames and

/Aﬁlf :Z}..../?
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2.2

"~ the field when necespary.

doubtful poinbs which arose while. plotting and oompiling the

map Bheets._

1t was obsarved that for verificatzon nnd ineéription of names

and administrative boundaries, close cooporation of SK cownter-

pariy was cordiallz requested and that importanti chanjed of

ground features after asrial photography were supplemented in
The most important thing noticed

in the field was the constiuction of the Kilifi Bridge,

Dr. Muraoka said 1n hia reporb.

Field verificatzon. _

1t was 1éported that for the aveao coVered by aexial photog;apha
taken in. Phess 1X, plotting and coumpilation were execubed withoub

field verification of aerial photogrephe. Field verification
for such’ arers wag. executed at. the time of field completiOn.:

Dr. Murdcka observed that tha method of verificntion in Kcnyn was

slightly Qifferent from that preacticed in Japen, In Japan
verification i8 done by photogrephs bPvfore p otting while in’

Kenya it ie done after plotting~“_
Dr. Muraoka 8 1eport rleo dealt with plotting and compilation, -
field completion, field’ verificntion and organizabion of the

field survey. team. It wae obsgerved thal on fleld completion
thexe were manyehangee 1n the nameg as 1ndicated in the p:ogzess

renort,

On organiaation of the field aurvey. teﬁm, it veo reported that
the team was divided inte 4 (four) parties,. ¢ach party. comp;isiwg
two Japanege Surveyora and one¢ Kenyoan counter-part., -

rvey Schedule'
The baase camp for field work was eatabllshed near Mombasa end the
otudy area wag divided into three areas A, B and G shd all the

parties worked in one area at the game time “ The Bagse Camp was
at 'A' apd Sub-Camps at 'B' and 'C' at Malindl ‘and Voi rospecbively.

The Survey Team was schedulsd to letuxn to Naizobi on Wedneaday
20*}1 February, 1990.

Acknowledgement by JST¢

With the end of field completion and field ve;ification, the fierd
swrvey for the study is finiched. The remaining tesks aro fair-
drawing (by scribing) and printing. of imaps which will be excculed

in Japan and expected to be completed by March, 1991. .

At the completion of tho field survey, Dr. huraoku (Dcputy Teem
Leader) on behalf of the JST expressed Lhelr indebtodness to the
cooperation of the 5.K. counter-parts who worked with the beam

in the field. The counter -parta .did a splendid Job, he confirmed.

g AT
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| Printiﬁgﬁﬁatefialéi . _ : :
 Dr.. Muraoka (Deputy Team Leader) supplied S.K. with a copy of th
~1ist of printing materials being supplied by JICA to the Survey

on the items to be discugsed.

-

The Team was also indebted to_tﬁé_frbvinéial Surﬁéybrg Coast, -
the Provincipl Wildlife Officer, Mowbasa, the District Officex,
Mgllndx and the authorities concerned for their kind coéperation.

The Chairman told theé JST that S5.K. had noted their progress
report with appreciatiéon, He {the Chairman) was pleased to hear
that JST were happy with the work of S8.X. counter-paxts. This.
observation was encouraging since the success of the field
completion depended on the cooperation between the JS5T and the
counter-parts, o : :

of Kenya in connection with the mapping project as earlier
agreegf«—(ﬁttachmept IXT) -—-In accordance with the list, he
explained the details of materials and the use.- -

" Report of Sub-Commjttee Meelingsie:

S.K. presented a report of the Sub-Committee Meetirngs held at
Survey Field Headquarters, Ruaraka on 12th, 17th and 18th
January,. 1990. The meetings were held betweeir JST and S5.X.
members and dealt with specific subjects which are recorded in
the minutes attached to these minutes as Attachment I, It was
observed during the discussion that some specific items which -
require action by S.K. have already been solved and some are still

. being solved to be ready before the JST leavea for Japan in
early Marchy ,1990. '

During the'preséntation of the Sub-Committee Report, Dr. Muracka -

‘wanted to know what should be done whers an administrative name

appears different from the one from the Boundaries Section.
It was discussed and agreed that where such a situation arises-
then the name from the Boundaries Section should be accepted

‘and the area name collected in the field corresponding to the

administrative name shell be shown in parenthesis.

Faifdrawing! Seribing and Printina: )
JST requested that before printing, S.K. should supply 3 (three)
representative printed mavs of different areas including the
violet sample to be used as sample for selecting the printing
colours in Japan.

2 ND FOLLOW-UP MEETIRG HELD ON 287H FEDRUARY,1990C:

The Chairman opened the meeting at 9.50 a.m. and welcomed all

the participants particularly the JICA representative to the
meeting. The JICA representative Mr. R. Matsunaga had come to
the meeting to report about the type and condition of the vehicle:
to be handed over ‘to S.K. by JICA after the completion of the
study. The Chairman then asked Dr. Maraoka to guide the meeting

E%%égé%f ;Kifi EE;'......./{:
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In his address to tne meetlng, Dr. Muracka . told the partlclpants
“that most of the items of agenda had been discussed the previous

day and that this particular meeting was to discuss how L6 hand

over the vehicles used during the study period by the JST to S. Koo
He also said that there weve a few points which needed clarification
before the minutes are finaliscd: He presented the draft sheet
History to the meeting for scrutiny and confirmation. The sheet
History was checked and confirmed as follows:- '

SHEET HISTORY {DRAFT) -
Edition 4‘récoﬁstru¢ted'by'Japan International Cooperation = =
" ‘Agency {JICA) under the Japanese Government's Technical
Cooperatlon Programme o

Field Survey Data by JICA and pértiy byISurﬁeyféf Kenya;“‘-
Aeriél Photography by JTCA ?ebruary, 1988 and Januaxy, 1989.
Field Identlflcatlon by JICA and pattly by Survey of Kenya
'Aerlal-Trlangulatlon Plottlng and Compllatlon by JICGA.
' Field Completlon by JICA and Survey of Kenya March, 1990
Admlnlstlatlve angd. Cadaatral boundarles by Survey of Kenya
Falrdraw1ng and prepalatlon for Reproductlon by JICA.199Q/1991.

Admlnlstrdtlon and Publlcatlon by Survey of Kenya
JsT reported. the draft to JICA HQ., Tokyo and got the approvali

In his report to the meeting the JICA Representatlve Mr. Matsunaga
told the meeting that there were six vehicles which were used

in the field by the JST members during the study period and which
would be handed over to S.X. _ L f{f{{{

e /5
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6.

He reported that there were:- -

3 {three) Pajerbs, 2 (two) Subaru
~ Saloons and 1 {one) Toyota Pickup.

- The JICA:fepresentative further told the meeting that
‘of the six vehicles, 3 Pajeros were rather old; - -

2 Subarus {Saloons) were in good condition and would be

- used by JICA experts in the Depariment.

After discussion SK accépted;that S< will have 3} Pajeros
and 1 pick-up and that JICA will retain Subarus for the use

- of Japanese Experts in Survey of Kenya.

Mr., 2. W. Gitau's report on behalf of the_S;K; céunter—garts '

“gave ‘a brief account of their impression. He. (Mr. Gitau

daid that they were very happy with the way they were received i

by .JST in Mombasa and, the cooperation of the JST members.

in the field during the field completion exercise., He

said that the S.K. counter-parts had benefitted from the

experience of the JST members and said that they (counter—parts)
had learnt mich on how to organise their work sthedules in
future. The JST worked very hard vntil very late in the

night and this was an inspiration to then. :

9 T
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JICA representative reported to the meeting that he had received
a report from JICA HQ. in Tokyo that it will not be possible
this time to send some senior 5.K. staff to Tokyo to check the
proofs after fairdrawing and before actual printing. :

It was, however, observed by the meeting that this procedure

is necessary to get good final products (maps) and it was
therefore discussed and S.K, strongly appealed o the JICA
representative and JST members {o take wp the matter further.
with JICA Headguarters in Tokyo to reconsider their earlier -
decision not to alléw S.K. members to go to Javan to check e
the final proofs and sign the agreement for printing the maps. =
The JICA representative. and JST members noted the S.K. appeal

and iook note of the appeal. )

JST Leader's Comgenig: . . _ e o

The JST leader Mr. S. Saito, on behalf of himself, JICA
representative and JST members thanked the Director of Surveys
and his staff for the cordial reception extended fto JST during
their stay in Kenya. He was pleased to note that the mapping
exercise had been executed as scheduled. He was also pleased
that both 45T and S.K. members had worked co-operatively:for
the success of the mapping project and hoped that the
cooperation between S5.K. and JICA will continue. '

Chaijmian' s Commante:

The Chaiiman thanked the JICA representative Mr. Matsunaga, JST
Leader Mr. Saito, JST and S.K. membersfor their useful contri..
bution te the discussions which were conducted in a candid,
cordial and friendly atmosphere and the seriousness with which
they tackled the various issues connected with the mapping
project. He also thanked the Sub-Uommittee members who discussed
the various technical issues in detail. Furthermore, he thanked
all those who carvied out field completion and field verification
and who contributed to the success of the éxercise. He said

that the Depariment was looking forward to receiying the -

printed maps and repromats as scheduled. Finally hoped the co-op-
eration between JICA and Survey of Kenya will continue.

The Chairman then wished the JST delagation a safe journey to
Japan and closed the meeting at 11.15 a.n.

o ol

Mr, &. Saito
LEADER JST

--------------------

Mr, K, -KamAgighi -
RESIDENT HEPRESENTATIVE
JICA Nairobi Office.

vate: . ... Zod (vte (770,

- (184)



. RECORD OF DlSCUSbiON ,
ON CARTOGRAPHIC AND LTTHOGRAPHIC ASPECTS.
OF THE SOUTH KENYA MAPPING PROJECT

. Date and time: © 12th Jan. 1990  14:30 ~ 16:30
o © o T 17th Jan. 1980 7 14:30~ 17:00 -
1Sth Jan. 199G L1:00 ~ 172:30°
o t4:30 ~ 17:30
Place: '_ Finld Heﬁdqparters, SK. Riaraka

.'Attvnduhts:'

(l) Survey of Kenya _
~Mr. D.A. Chabeda Principal Lithographic
' Assistant

“Mr. J. Ogutu Chief Cartographic Assistant
Mr. P. Muia Chief Lithographic Assistant
Mr. C.A. Kimele Officer-in—-charge-1/50,000
- : © Mapping
Mr. S.F. Mugadi Photol;thograﬁhlc Assistant I
Mr. Z.N. Gitau Assistant Officer—~in-Charge
* - =1/750,000 Mapping
(2} JICA Study Team
Br. K. Muraoka Deputy Leader
Mr. M. Yoshida Mapping Planner
Mr. T. Hidaka - Chief Surveyor

. On specific subjects meetings were held by small

Tgroups.
Concerning, the field completion, JST made reguest
of undertakings by SK. After discussions followings

were accepted.

a. Place name and its location shall be checked and

révised, -when necessary. on -the data: sheet for:..

. place name in reference to the compiled manu-
Sé'ri'p't.' - - .- . - e T L T P

b. Administrative boundaries shali be dféwn on the
compiled manuseript.

c. hata for p}operty boundaries shall be prepared
and supplied.

Dr. Muraoka, Deputy leader of JST, read the “Draft
Pilan of Operations for Phase [IV". In connection
with the Study for this ?Phase, followings were
discussed and agreed upon: :
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Map symbols and’ thelr aypllcatlons'

(i) When the, lmportant ground
. FERE ' feature -and annotation are.
72‘LQEJ i . _ super:mpused on each other,

the !attpr‘shall be Shifted. -

" The priority of shifring is
‘ S S ‘as shown in the figure. o
(i'i) Cut--1line passable by vehicles shall  be
‘ ~ repraesented by the same symbol and colour’
‘as thoae of track{in red) with énnOLatidn:
“Cut )ine™ in bLlack: Others are represented
in blark with annotation "Cet lTine” in
: black. o o o
(iii} Fence shall be annotated 'in biack.

Map style
(i)'_ Shept history Sha!l be prepared by SK _
(ii)‘-Sample}'shept of., new legend Shall bé'
' prepared by SK.. :

{iii)_Répfesentatién"of'-number of prlnts shail

be as follows: = _ ;

For general nse map 500/3/91 (in black}

for administrative L _

use map S 500/3/91 (in black)

50073791 (in vioclet).

Number of prints

For sheets on -which no sub-district  boundary
appears, it is not needed to prepare administra-
tive eddition. For such sheets number of prints
of general use eddition shall be the total number
of 1,000.

" Fpst -daiivary 1990, Ruaraka - .

J

T L e s )
o> @ggﬁef A
.0gutu : K{Muraoka '

Chief Cartographic A Deputy Leader
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Attachment

. PROGRESS REPORT
- oF |
THE THIRD Y$AR'S FIELD WORK
| | FOR |
‘ THé TOPOGRAPHIC MAPPING OF SOUTH KENYA
| | IN

THE REPUBLIC OF KENYA

--—- Maxrch, 1980 -

STUDY TEAM
OF
TOPOGRAPHIC MAPPING IN SOUTH KENYA
TUIN _
THE REPUBLIC OF KENYA

JAPAN INTERNATIONAL COOPERATION AGENCY
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1. INTRODUGTION

The topographic mapping of South Kenya {(hereinafter
referred to as the "Study”) started in QOctober 1987,
in four-year term study, as a technical cooperation
program of the Japan International Cooperation Agency

(hereinafter referred to as "JICA™).

ln-‘ccmplianéé “with - the Scope of Work agreed fupbn
between the Ministry of "Lands and Housing and JICA:on
the 19th March} 1987 {(hereinafter referred to as "S/WTY.
a JICA Study Team  (hereinafter réferred to as  the

"Team™} . cOmposed:'dF- 13 membe}sQ”_wés_‘despatched to
Kenya on the 8th January, 1990, for. 60 days to execute
the third year's field work. = Meanwhile 4 Kenyan

counterparts despatched by the Survey of Kenya
(hereinafter referred to as . "SK”) joined the. Teawm for
field work with successful results. o '

In acomplishing the thirdj_year‘s field work, the
summary of the progress of the work is reported. '

[1. OBJECTIVE OF THE STUDY

The objective of the Study is to prepare 1/50,000
topographic maps covering an area of approximately 29,
800 km? in South Kenya from east of Longitude 37°45'Eto
the coast and from 'south of Latitude 3°S to the
Kenyan territory of the Tanzanian border. Main items
of the Study are as follows:

1. Aerial photography "approximately 29,800 km?

2. 1/50,000 topographic mapping
approximately 29,800 km’.

The scope of work for the third vear covers following
studies: '

1. Plotting and compilation

Plotting and compilation shall be continued  from

the preceding - phase to  prepare the compliled

. manuscript of  1/50,000 topographic maps for

remaining 28 sheets. The whole work for 43 sheects
shall be completed by December, 1989,
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2. Fiecld work
2;l; Ffeld:c0mp!etion:
Fiéldzwork”fdf this'phésé shall. be devoted mainly

pq F§éld-completi0n for the whole area to clarify
_important items to be represented on the map -

‘topography, ground Tfeatures, . place names and
doubtful points arisen while plotting. and compi-

- Jationy

For “verification and inscription of names and
‘adiministrative boundaries, close cooperation of
'SK counterparts is cordially requested. Important

cliange of groun features after aerial photography

shall be suppleménted in the field when necessary.

2-2. Fie]d=verificétion

For the aréas covered by aerial photographs taken
in. Phase 1l, plotting and compilation were exe-
cuted without Field verification of aerial photo-
graphs. For such areas, field verification shall
be executed at the time of Ffield completion. The
areas are shown in Fig. 1.

3. Preparation of original manuscript of maps
After returning to Japan, original manuscript of

map shall be repared by arranging compiled manu-
seript by using field-completed data. :

JV. PLOTTING AND_COMPILATION

Continuing from the plotting and compilation works in
Phase I1, the works for the remaining 28 sheets were
executed and compiled manuscripts of 1/750,000
topogra"bhic maps of total of 43 sheets were prepared
by Decem-ber, 1989,

V. FIELD COMPLETION

On the basis of the compiled manuscript, field
comple-tion was executed.

Confirmation of topography and ground features .was
executed chiefly by the Team members and that of
toponomy by Kenyan counterparts.
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For?the'confirmation 0f pléce names, infdrma;ion was’
obtained by visiting district offices, chief’s offices,
etc.,and supplemented by local people.

In the_cdurséidf'survey;
many ~changes in name and location of locations,
sub-locations, ‘places, areas, vilages.. etc. during
decades.  from " those represented on the old maps to .

whichEthe manuscript of the new maps refer.

Vi. FIELD VERIFIGATION
Fiefd3§erifiéqfi6h:of thgiphbto—ihfefpreied-itﬁﬁs was
executed for the areas of which aerial photographs were
not field-verified in the couse of Field completion.

(Fig. 1}

Vil. ORGANIZATION OF THE FIELD SURVEY TEAM -
The Team 1is divided into 1f6ﬁr :ﬁértiés, ?ach',ﬁéfty
composing of two Japanese ‘surveyors and. one ‘Kenyan
counterpart. The whole parties are supervised *and
controlled by the chief surveyor.

VIII. SURVEY SCHEDULE

The base camp For field work was established near
Mombasa. The Study area is divided into three areas A,
B, and C as shown in Fig. 2. All parties worked in one
of the divided areas at the same time and executed the
survey on respective sheets based on base camp Mombasa
for the area A and on sub-camps Malindi and Voi for
the areas B and C respectively during the periods as
shown below: ' ' 2

Areal Volume | Periad Sub-camp Base camp
A 114 shts| 19 Jan.- 4 Feb, — - _ ]
B 8 shts 5 Feb.- 11 Feb.| Malindi Mombasa
c |21 shts| 12 Feb.- 27 Feb.| Voi : _

(190 )
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_IX. AGKNOWDEDGEMENT

With the field éOmpietiQn‘ “the fTield survey for the
Study is finished. The remaining works are fair-
drawing (by scribing) and printing of maps, which are
"to be executed in Japan and expected to be completed
by March, 1991. ' : ' . -

At. the completion of the field survey, the Team would
like to. express their indebtedness to the cooperation
of the counterparts done in the field. They are indebt~-
~ ed also to, the Provincial Surveyor, Coast, Provincial
*'Wildlife Officer, Mombasa, Distric Officer, Malindi,
and other authorities concerned for their kind coordi-
nation. ' '
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MATERIALS FOR PRINTING

Attachment IIX

b— —

Ten

" printing - pap;;v_ifap pafer. basis neight' $0n?)
Printing ini _ :

. Printing _ilate {75 plate)

Gur;iu‘ R

Blanket

Rol clean

Diier. _

Super toipoﬁpd »

FS f]aié‘“develb§EI

Pﬁun!uiné_sﬁlulién |

Imsge remover

Spange

' ?Iaie cleaner
Bevelépjnil it
Receplacle )
Cloth
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