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Altendants: Attachments - 1, 2

/ Date and time:  23rd Feb. 1988  14:30 - 15:00

23rd Feb. 1988 15:30 - 17:00

- Place: - 14:20 - 15:00 ‘SurVéy Headqudrters,

. Nairobi
15:30 - 17:00 Survey Field Head-
i : © quarters, Ruaraka

The QICA“Study Teon {hereinafter réferredﬁto'és”the:"Team”}_
briefly reported the progress of the first year's field

~work for the Topographic Mapping of South Kenya, submit-

i-;ting the #"Progress Report of the First Year's Field Work.

for the Topographic Mapping of South Kenya in Lhe Republic
of Kenya® prepared by thé.Team. (Attachment - 3) -

.. The Survey_df'Kenya (hereinafter'réferféd‘to as “SK")
- appreciated the report and raised requests to continue the
~aerial photography and re-eg ablish’' missing geodetic control

points and bench marks, because they realize that those
poinls are necessary nol ohly for the mapping, bul also for
the planning and implementation of development projects in
the captioned area which are the reasons for the request of
the mapping. : '

The team-took-note of the request.

in preparation for the second year's ficld work, the Team

‘requested the provision of counterparts and arrangement fer

permission letter to enter National Parks, Reserves.or
limited areas when necessary.

SK took note of the request. and requested , for earlier
arrangeqent, to inform thenm of the schedule of the Tean as
early as nossible when fixed. _ .

The Yeawm replied to do their best to inform SK of necessary
information beforehand, including the dale of arrival,
period, team menbers, etc. through JICA,.

The Tcam requested SK to keep a part of contact prinlts of
the zerial photographs taken this time for the sake of

‘security and SK accepted the reguest.
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fttachment - 1

ﬂttendants of Neetlng

(14:30 - 15:00, 23rd Feb.

.  Government of Kenya

Hr,. Absaloms
e, Rjuki _
Hr. ¥ainaina .

.Governmentzof'Japan

(1)

(2)

(3)

JICA Kenya Office

¥r. Kaiho =
JICA”ndviaQrsi
thi. Kawasaki

tir. Izaki

JICA Study Tean

tir. Saito
Dr. Wuraoka
Mr. Yoshida

1988)

Ag. Director of Survcys

Assistant Director of Surveys, Iang ng

Supe rintendlng Surveyor, Mapping

Aséistént_ﬂesideﬁt Representative

Head, Inupectlon Dlv., Topo. Dept.,
Geographlcal Survey Institute
Staff, Planning Div., Social
Development Cooperation Dept

JICh

Leader'
Depuiy Leader
{{fapping Planner
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Attachment - 2

: EAttendants_of'Heéting- L
?(15:30‘—_17:00,l23rd Feb. 1988)

t. ' Government of Kenya

2.

Hr. Hjuki

Hr. Vainaina

Hr. Kibore.

Mr. Hdunda

Mr. Chabeda
Goverament of Japan
(1) JICA Kenya Office

Hr. Kaiho
(2) JICA Advisors

Hr. Kawasaki

Mr. Izaki

(3) JICA Study Tean

Mr, Saito

Dr.. Huraoka
Mir. Yoshida
lr. Kyakuno

Assistant Director of Surveys, Mapping
“Superintending Surveyor, Mapping
- Chief Photogrammetrist .

Chief Cartographer
Chief Lithographer

Assistant Resident Representative

Head, Inspection Div., Topoé. Dept.,
Geographical Survey Institute
Staff, Planning Div., Soc¢ial

.bevelopment Cooperation Dept.,

JICA

Leader

‘Deputy Leader

Mapping Planner
Chief Surveyor
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Attachaent - 3

'PROGRESS RB#ORT
CoF |
THE FIRST YEAR'S FIELD WORK'
o FOR |
- THE TOPOGRAPHiC.HAPBING hF soﬁTH KEHYA
‘ "1,*?.?.__ |
THE REPUBLIG OF KEHYA

.- February, 388 ---

STUDY TEAM
oF
THE TOPOGRAPHIC MAPPING OF SOUTH KEHYA
n
THE REPUBLIC OF KENYA

JAPAN INTERHATIONAL COOPERATION AGEICY
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L. 'IHTRODUGTIOﬁ

" 'the topographic manplng of South &enya started in Octover,
1987, in four»year tern’ study, as a techn1ca1 cooperation
'program of JICA. o : '

_ In compllance with the Sc0pe of hork agreed hetween _
the Hlulstry of Lands and’ Sﬂttlement and JICA on 19th Harch,
1987, the JICA:Study Team, composed of 18 membors, arrl,ed in
Hairobi on 3rd December, 1987 and stayed in lombasa fron
lhth Decenber, 1967, to 18th- February, 1988 " Heanwhile,
Kenyan counterparts Jolned the work frOm time to time.

In’ acconplishlng the flr¢t year's fleld viork, herelnafter

the suwnary OI thc progrcss of the hozk 13 ‘reported.

11, OBIBGTIVE OF'THB STUDY

The objective of the Study is to prepare.the 1/50,C00
topobraphlc rap covering an area of approxinately 29,800 Kn?
in South Kenya from east of long. }? kﬁ to the coast and from
pouth of Lat. 7}0 to the Ken}an terrltory of the Tanzanian border.
Hain items of the Study are as follous:

1. Aerial photagrapy: approximately 29,800 j.m%

2. 1/50,000 fbpographic mapping approximately 29,800 kme,

(11)



111,  SCOPE OF HORK FOR_THE CAPTIONED PERLOD

The scbpe of work.fof”fheffifst year cavers

1. Aerlal pnotography.
Twa m15310ns of aerlal photography shall be carried

out. . : :

I/QO 000 aerial photography coverlng the

. existing and ploposed levellng routes in
551ncle strip courses for apploxlnately
740 and 760 Lka rcspectlvely, o

b,  1/60,000 aerial photoglaphy coveling the ‘hole
prOJect area of appIOKlﬂately 29,800 kn (oz

‘ h,OOO Lkn)

As -

2, hAerial signal .
Aerial signals shall be éétablisﬁéd Gn 40 existing
geodetic control points.

%. Pricking of existing bench marks
Prlck1n5 oh the derial photographs shall be carrled
out of bench narkﬁ along’ existing st and 2nd order
1evellng Ioutes ewtendlng approylﬁatfly 700 km.

L. Leveling
Minor order leveling shall be carried out along
the prOpOSed leveling routes ex‘ending approximately
720 kn, '
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IV. ABRIAL PHOTQQEAPHY

Two mlSSlOnS of aerl*l photovraphy were cnrrlod out
by contractlng with Ph0t01sp Co. Ltd, '

1.

2.

Hlssion b .

Aerial vhotography vris carried out along exlstlng

and proposed 1eve11ng routes totallng apnroxlnately
1,500 Lkin with 51ngle strlp courses as follovs :

a. Per)od Hovenber, 198?,

-Camera ' SUper—hlde angle c»mcra,‘ .

‘¢.. Photographic scale: Approximately 1/40, OOO

in general.. Houever due to unfavor: ble ueather
:condltions, photographlc scale’ varled frow
1/8,000 to 1740, 000. '

d. Flight course hap: Hap shO?lng fllbht courses

is shoun in Fig. 1.

”lsslﬂn 2.

‘Aerial photography vas carrled out to cover the
_ whole project area totaling approxlwately 1,000 Lkn.

‘Due to- unfavorahle wveather conditions, hovever, about
7"ﬂ wag covered during the ‘period, '

a. Period: Decenber, 1987 - Februgry, 1988,

b, Photographic.sCale:' Approximately 1/60,000

¢. Canéra: Super=wide anile camera,

d. Flight course mav: HMap showing flight courses
is shown in Fig. 2.
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EL,_ﬁERIAL SIGN

ﬁerial'siynals‘uefe to set up on 4O existing geedetic
control vpoints as shown in Fig. 3. Among those, however,
or 5 nissing points, aerial 5150415 were set up in their

‘nelghbourhood Missing points arire
1935 2, 1505 2, 196ST 4, 19957 2 1and 19957
An . eyamnlb 0f aerial sipgnals is shown in Fir. h.
~ The condltlons of the monuments “of the ulgn?llzed
peodetlc control p01nts are tabulated in Tab. 1 and

‘summarized as follogs.

Noraél | 22
~ Felled down 3
Destfoyéd. o 10
Mlssing :'_". ”5

Amcng }5 ex15ting geodetlc control p01nts, the dlstri»
bution of polnts vhich .aré not. vert1ca11) controll d ie L
shown in Flg 5-=and SUmmarlzed as follows '

__Igﬁgl No vertlc_l coﬁtrql

ist order ftriangulatiOh poiﬁt'_. 10 h

2nga L 19 . g
18t -4 traverse point - : 1

2nd M o _ 4 3
B Y 5 35 V7

{(16)
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Tab. 1. Conditiops of geodetic control poinirn

Toint . - Conditinps of nonvinept o Verlicid
nurnber fornal Felled down  Deglroyed {issing cGanlral

SKP L7
" SKP 38
Shp 50
SskP 55
K96 _ -
SKV 58 . " . 3
SKE 64
shr 65
1875
1895
1905
1905
190
191>
191s
1925
1925
193>
1965
197
197
1985
1965
198>
2000
2005
2015
2015
2025
1881
1957
18850
18651
1955
196571
19901
19951
18954
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VI, “PRICKING OF EXISTING BEIICH MARKS
~ Pritking on aerial photographs of bench ra rks was

carried out along exlsting leveling routes. HNouever, sone

of the bench narks were missing. The conditioas of the bench

marke are sumparized as follows:

Line  From - To 'Recovered Hissing ‘Total
I Voi ~ Hombasa - 35 83 . 118
¥ IN/78 - 11/N17 28 10 38
CLITT XLIT1/8 - Bamburi 1 8 -9
VI M- LVI/65 o K 62 66
LIX ~ Mambrui - LIX/82 93 87 g0
St SV - S1/7 - 6 7
$6  86/21 - 56/26 6 0 6
§7 87/t - s/EBMY 27 5 32

s6 . s8/1 - sgfer. . 27 0. 27

The distribution is shown in Fig. 5.
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vii. LEVBLINP

1. levelin0 Routes

§ routes for ninor order levellngs wvere set up as shown

in Fig, 6 and as follows:

Route number

R‘ . } J“‘l’ RI—I,-l:..ang--o-..-o--.ol,.R}".l6, 88/}

RZ :I“‘él.,.Rg%‘,-._‘a-o.:,.=-i.;i--.',"
R3 ZLIX;qg; Ra;i,,i., R3-27, R~3; RJ 28,
ﬁh _ leed p01nt RYy-t,0cianenn oy
135 CXT-G1, R5-1, eaeaneioncres, RS- 21, J-2:
R6  J-2, R6-1,......, R6:40, R-6,.
R7 J-2, R7-1,.0v.s, R7-19, R-7, R7-20, ...
BB T2, BBl eeenesnenacans

Total 357. (Hew Harks)

2. MHeasurement

Following exlsting bench marks were use
ending and reference points fer checking:

Given point
I-2t
1-38

11-91%

VEIK-49

58/3%

Check measurement was carried out with satisfaclory
results. The nominal values of BHs 1-21,

$8/3 will be adopted as given.

missing of neighgouring bench marks.

“Bench narks

How

as given point for the time being.

(82)

Eeference'point for checking

I-18
I-37
11-90

58/¢2

ever,

R6-41,....
ve., RG-B1, J- 3

soe, R2-37, J-3
- '.) R8—I}5, J_}

- starting,

, 11-91 and
for LIX-49, it

was nol able to carry out check mcasurement,
Tt will be regarded

because of

Length
321

1 ka

69;9

109.3

135,

&

45.2

161.6

'61.0
6.3

51,

2 kn
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“ AL thé stértihg paint of Lhe route R near Lunga-Lunga,
no exisnting bench marks were found. Closure was not
estimated. '

3 Ilat}f.lng _
' Permanent monuments were. set up at the: f0110\)ng 8
pointo as shown in ELg. 6: S

Jo1, J- a J- 35 R- 3, Riy-22, R-6, R-7,: R3-23.

At some points, narklng mas done us1ng stable glound

features, For other p01nts, tenporaiy narklnﬂ vas done
by setting up snall viooden stick with a uall Qn the top.

(84)
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MIHQTES of'MEETIﬁGS 
o
THS'SECOND YEAR WORK
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NATRODI 91TH AUGUST, 1955

fip Ay S5

R, E. M. GIXINYA MR. SHO SAITO
¥OR: /DIRECTOR OF SURVEYS LEADER

J I C A STUDY TEAR

_/“r/ /Z“““;ﬁ;é"”'

Mit. K. KUMAGISHY -

RESIDENT REPRESENTATIVE:
J I CA KENYA OFFICE

(85)



-

TOPOGRAPHIC MAPPING OF SOUTH KENYA

_Q§§g§ﬁ The meetings weve held on Thur5déy 23th.July. Friday 29ih
h July, Monday 1st August and Tuesday 2nd Avgust, 1988.

Present:

Survey gg;genyg:-

v, J. Absalous o : &Ag.‘Direéfdr'ofiSﬁrfgys
E. . Gikinya : ‘7 Ag. Assistant Difeétqr of Surveys,
“7r 'Mapping . ‘ :
0. #. Wainaina - ‘Subéfintendiﬁg Sufvé&ér Méppihg
F. I%o - JICA Expert Attached to Survey
of Kenya
P. Ndunda Ghief Cartographer
J. Kibore Chief Phdtogrammetrist
D, Chabeda _ Chief Lifhographer

C. Kimele ' 0i/C 1:50,000 Topo Drawing Office
JICH Kenya Office .

Ryuji Matlsunaga . Assistanlt Resident Repreésentative,
JICL Kenya. Office

JICA Study Tesn

5. Saitoe Leader

K. Muraocka - Deputy Leader
M. Yoghida Mapping Planner
Y. Kyakuno ' Chief Surveyor
T. Hidaka Chief Surveyor
M. Hakai : Surveyor

K. Hiyakawa . Surveyor

1. Heport to the Director of Surveys:

The JIC. Study Team (hereinafter referred to as the"Team");held
the first meeting with the Ag. Pirector of Surveys in his office
on 28th July, 1988. The Team reported briefly on the progress
of work and presented the Ag. Director with copies of the report
on what had been accomplishéd duripg the first year. The Team
also presented him with a copy of the plan of operations during

fdf_ [ the just beginning 2nd year woark. Yoo Atfachrent
‘ LG

24
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Rev1ew of. flrst voar hork

fhe team pade ‘a brlef review  of the fzrst yealé work during the

rest of the meetings with the Survey of Kenya (S{) at the Survey

' Field Headquarters.-

' Plan of“_peratlons for the Second Year (Pnase II)

The Team presented copies - of the plan of operatlons for the
second yeaf (Phase II? to the Survey of Kenya (SK). The whole

‘of Phase¢ I would involve Aerial Photography, Levelling, Geosdetic

Control Point Survey,. Field Verification, Aerial Trlangulatlou,
Stereo Plotting and Compilation.  However, Plotting and Compilaw
tion will be continued to the third year. It was expected that

-all the work would be complcted by the end of the fourth year
-during harch, 1991.7 . .-

After a detailed dlSCHSblOn the plan of operatlons for the second

44

year was adopted. The map symbols and annotations contained
in the plan of operatlons for the flrst year were reviewed in
detall

 ‘00unterEarts
It was agreed that Survey of Kenya would prov1de the following:-

+

(a) At least 1 counterpart for geodetic¢ control point

survey party.
(v) 3 counterparts for the field verification parties.

Materials to be ?rovided by Survey of Kenya {sK)

(a) Composite copies on stable material for all the maps at
the edges of the wapping area. The Team will provide
the material to SK for printing.

{(v) Prlcked diapositives, contact prints, photo index and
aerial trlangulatlon Yesiilis for the old JICA maps in the
Morth of the mapping area. This should cover 2 sirips
along the qbuthern edge of the old JICA mapping area.

.(c) Phbtographs of the old JICA 1evéllingﬁbench narks.

(d} Coples 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)- Detajls for the location of water pipelines, powerlines
and telephone lines.

(b} Information on road classifications

Wt e
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(c) Adm1n13trat1ve and Cadastral boundarles. Survey of Kenya

will mark the boundaries and send back to the Team. SK

" will also do a final’ checklng on the¢ boundaries before

(@)

(o)

prlnt ing.

SK will' supply up—to-date symbols for s‘ome" of the items
" which were not concluded like different water features,

buitt-up areas- ete., Survey of Xenya will also provide

- material for coral and cliffs symbols to be reproduced

by the Team. A complete set of all the atandard: symbols

- and annotatlons were also 1o be pr0v1ded to the Team

Survey of Kenya Wlll also p10v1de a list of coordluates,
heights and’ descrlptlons for all the’ trlangulatlon ana
traverse points to be shown on the maps. Survey of Kenya
will also clarify the helghts o be used in instanceswhere
two helghts ex1st at a statlon or henchmalk

‘Admlnlstratlon

The Sulvey ef Yenya . will 3331st in obtalnlng permission to enter
the National PBarkg and other restricted arcas, Letters should
also be sent to the Local Administration introducing. the Team.
The Mombasa Provincial Survey Office will also assist as during
the first year. The Team provided Survey of Kenya with a listi
of vehicles that would be used during the field survey to enable
35X obtain duty passes for the natiodal parks.

Map symbols and their application

(a) Pollowing were discussed and confirmed.

(1) Embankmehts, hedges, walls and similar features
shall be shown, if they are longer than one centi--
metre on the map. :

(2) Underground water pipe 11ne shall be shown, except
wnen it 1195 under the road.

(3) 011 pipe llne shall not be shown.

(4) Telephone, teleglaph and power lines are shown only
for main lines.

(5) Road cuts and £ills shall be at. least 250 m long
and 5 42 high to be shown.

(6) For v1aduct the symbol is used only when it has
1ntermed1ate pillars. Otherwise, the same symbol
as the bridge shall be used.

(7) Puildingsshall be showm as square, or round dot
synbols according to their shapes.

(8) Annotaulon “Alrfleld {earth}" shall %ec 1ncluded
in "Grass.

L. h76
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(9) The symbol for cemetery shall not be used, bul a
. annotation "Cem" shall be used.

(10) ‘Rivers shall be shown, if they measure al least one
centiaelre on thé npap for the Coastal and plains,
but al least five milimetres in hllly arecas.

{11) Tor plantation not stiated in the apvlication rules
' the first letler of the vlant name shall be shovn.

(12) For registered land the boundary and land reference
nunber shall be shovm.

{13) Pholo-number at the principal point of the aerial
photograph shall be noted in three f{igures, ior
example, 001

(14) BenCh'marks'éhall be shown only when confirmesd in
the field.

(b} Concerning the applicatibn of the annolation "Pan”,
discussions shall be made with counterparts in the iield.

(¢) Conccrnlng generalization of built-up areas rurther dis-—
cussions shall be necessary.

(@) 8% requested sub-district, boundaries to be shown. The
Tean took note of the request.

(e) 1In connection with the item 6 {(d), the Team proposed o
modify symbols of features, like long reefs or cliifs,
which cannot be shown by zipatone and not suitable to work

sr

oul. by scribing method. ilowever, bolh parties did not
reacn to agreement. Further discussion shall be necessary
3. Training

S¥ reouested to have one person wrained on photo-processing.
Lhe Tean took note of the request.

A4

;fw47-65.
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PLAN OF OPERATIONS
FOR THE
poosﬂnpuic MAPPING

 oF
SOUTII KENYA
iN THE

REPUBLIC OF KENYA

I. INTRODUCTION

.In response to the request of the Government of the Republlc
of Kenfa {hereinafter referred Lo as “Kenya“}, the Goﬁernment of
Japan (hereinafter referred to as "Japan™) declded to conduct the
Topographlc Mapping of Seuth Kenya 1n Kenya (herelnéftér referred

tc ‘as the "Study").

Accordingly, the Japan International Cooperatibn Agency
(heré}naftet referred te as “JICAY), the .offlclal agency
responsible for the inaplementation of the technical qooperation
programsmes of Jqpan, will undertake the Study,' Iin close
cooperation with Lhe authoritlies concerned of Kenya. Survey of
Kenya; Ministry of Lands and Selllement, {herelnafter referred to
as "SK") shall act as counterpart agency to the Japanese study
“team (hereinafter referred to as the "Team”} and also as
coordinaling body in relation to other governmental and
non—goverhméntal organizalions concerned of Keanya f(or the smooth

Implementation of the Study.

(91)



1. GBJECTIQEMQF THE STUDY

The objective of the Study -is to prepare the 1/50,000
topographic map coverling an area of approxinately 29_,60an2 }n

South Kenya from east of Long. 37% 45" E to the'toast and sduth

of Lat. 3% 38 to the Kenyan terfltory of_the'Tanzahlan'bOrdeers7

shown in Fig. 1. Main Itens of the Study are as follows:
1. Aerial photography approximately 29.800km2
2. 1/50,000 topographic mapping .éppﬁoxlmately_QQ,Bookm?

43 sheets.

I111. SCOPE OF KORK

The scope of work {6 achjeve the captioned objec};ve is
dtated in & docunent entlitled "Scope of HorR for Topographlc
Mapping of South Kenya in the Republic of Kenya” agreed between
the Ministry of Lands and Settlement and the Japan International
Cooperation Agency Issued on 19th Maréh, 1587, In Nalrobi, Kenya
{herelnafter 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 séope-of work
shall he modif!ed as follows:

Aerial Photography, Levellng, Geddltlc Cdntrol Polnt Survey,

Aerlal Slgnal and Pricking, Fleld Veriflcatlion, Stlerco .

Plotting, Field Completion, Drafiing and Printling.

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

‘ITtem
_Aerlél phdtogféphy approx. 29,

_Level)hg

approx.

-ééodetic ééhtrol

qunt.$urvey

_Aérja]’sjgnal

Prfcgfhg approx.
-Fiéjd vérlfjcatlbn approx. 26,
Aeflal Lfiangulation 5§prox.
Plotting and

Compilation approx. 29,
Field completion approx. 29,
Draiting approx. 29,
Printing

I1V. WORK PLAN

The entire work shall be
programme starting from Qctober,

1991. It shall consist of

accordance with the time schedul

Volune

Remark

800kn? scale 1/60,000

{whole project area)

minor order levelling

920kn _
ﬁ {including pricking}

9 polnts satelllte geddecy

40 points
500kn existing bench marks
800kn?

72% nodels

800kn?
800kmn?
BOOkm2

43 sheets In 6 colours
1,000 coples each

carried 'oﬁt under a four-year
1967, and acompllshing in March,
four in

the followling phases

e shown in Fig. 2.
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1..Phase I‘{F}fst qui,'lﬁﬂliimﬂprlﬁlyﬁ_gﬂgi. Aerial Phongraphy;

Erickind éq;mLéveling

1 - 1. aerial Signal
To 'secdr§-'thé pfoposed nap aécuraéy, .the. accnraéy'.of_
horlioﬁtél coﬁtroizpoihf shall be hot?ﬁore théh
0.07 nma x 17plotting scalé {=‘0.Gf:mm X. 50,000 %.3,5 m];_ .
For horliOntal control of phbtographé :fdr-” aef]éj'
triangulation, 40 points 'off exlsting  1st . éhd  29& jordqf
tflangulatjdh ané fraverse‘”ﬁpoints‘ :shéil be used;' 'fﬁé
distribution plan Is shoun ln.fig. 3. ﬁerla] éidnals shéll“gé

set up on these proposed phato-control polnts.

1 - 2. Aeriél Photography
Black and white panchromatic aerlal photography"sha}l be
carrfed out In dry season with a super-wlde angle camera (f = 8.8

cm}l In two missions.

1 - 2 - 1. Mission I.

For prjcking of existing bench marks and along proposed
leveling routes, aerlal photography sha;l be carried out 1In a
form of strip courses for approximately 1,500 1lne km along these
leveling routeg at a scale of 1/40;000. zThls mlséioh 1s done for

the efficiency of the time schedule.

1 - 2 - 2. Misslon I1:
For mapping, the proposed mnapping area of approximately

29,800km2 shall be {lown at a scale of 1/60,000 as shown in Fig.

4.
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1 - 3. Pricklng.

For_'Véftich control. of aerlal photographs for aerlal
trianQUIaflon and ﬁqpping, exlsting bench marks shall be pripked
‘(approklmatéjy 500 km).. Pricklhg of propOsédj levellng routes
(apbroximéteJy 920 kmn} sﬁall_alsg;be done for;the sane purpoée at
the time.bf'je?ellné work. Twicefeniargement of 1/40,000 aerial
.phofogréph ghall?be used ln.the field and later pricked points

shal]' be Lrpnsferted onto the 1/60,000 aerial photograph when

necessary.

1 - 4. Leveiing.

To seciure the proposed nmap accuracy, the accuracy of
vertical control points shall be not nore thaﬁ

0.07 % contour interval (= 0.07 x 20 m = 1.4 m).

For vertical control of photographs for aecertal triangulation
and mapplng, exlisiing ist and 2nd order bench narks shall be
used. The distribution of existing bench marks, however, Is not
sufficient for ae%ial triangulation anq napping. Conseguentily,
ninor order levelling shall be carried out to supplenent existing
bench marks. Minor order levellng of the éccuracy of 5cnm x ¥s
{Where S is the roule Jenglh In km.) shall be carrled out for
approxinmately 920 km along nain roads or ﬁationai'park boﬁndarles
where levellng work is found feasible, starling from 5nd closling
Lo existing beonch marks. [(Fig. 5)

| Marking shall be done by ulilizing conspicuous ground

features or selting up marks every 2 ki In average.
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Pricking shall. be . done on ‘aérlal .phétbgraphs for. tﬁe'
vertlcal contrel’ for aétlaj itrjéhgq}atibn and napping on fhe:
above-polnts‘aﬁd'at kﬁfék-pbihts:of.tdéography albnd'levéliﬁg.
routes at the tlmé of:levejihg'work}_ -

- Prior td‘thé'égécuiiéh. féconnaissance_shall be;carrjéd bﬁt'
for proﬁdsed'Leﬁellng routés io aiOCafeimafks.aﬁd_for éﬁjstiﬁg:
bench marks to  find out i'é:it; is ne_CéSsary to rec:f..\'\)er‘ ‘fihem ln

order toc use them 8s glven p61n£5'fdr the minor order levellng.
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2. Phase IL_ISécpnd Year, 1988) . Aefiqj_PhQLQHLQHbXLmLQEEAADQJ

Geodellc Control Point Survey,

Field Verlfjggilontfﬁgjlgl Tel-

anqulation, Stereo Plettlng and

Compilation

" In view of the results and progress of the Phase I's study,

work plan for thls Phase &hall be modifled fron the.orlginal.

2 - 1. Aerldl Photography
Of the éérlal photography covering the project area of about
29,800 Kn? at-a scale of 1:60,000, about 3,000 Kkn? which wére not

successful in the first year's flight shall be flown (Fig. 4)

2 - 2. Leveling

It was found that among exlsting leveling routes, almost all
bench wofks were destroged or lost aleng the route along coast.
Mlﬁor order ieveling shall be executed blong this réute for about

200 sz to establish photo control points (Fig. 5).

2 - 3. Geoditic Conirol Polht Survey.
0Of the ekjsting geoditic control points, Lhree dimenslonal
neasurement for 5 missing polnts and height measurement for 4

polints shall be executed by salelllte geodesy.
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2 - 4.“F1e]a Vérlflcatfoh |

Prior  to fleld’ survey ~ for ver}ficatioh ' Qf aerlal
photographé4 leconnaissance study {photo lnterpretatlon} shail ‘be
carrled out uslng aerjal photographs and rcference data collected
beforehand . o

- In conpllance hith the nap style and Jts appllcatlon ru]e{Q

eleﬁtibn of? ltems to. express on the map and topographic.f
}nfornatlon related to classlficatjon of ground features shall be-
verified and objects which are hard_or.jmposs;blq to interpret on
the aerlal photegraph ;shall be cléflfiéd'ln;thg.field._lThe,key
for photo-interpretation needed ‘for mapping Eshail 58:.prepared,

Geggraphical and adninistratlve'nameé shall be colleclted by SK.

2 - 5. Aerial Trlangulation.

To obtain coordinates. of pass poihts and tle polnts, aerial
trianbgulation shall be carrfed out by anaiytica] method_using
1/60,000 aerjal photographs, comparators and electronic
conputers. Approximately 725 models shall be adjusted by biock
adjustment method..

The residual of the ground control points after‘adjustment
and dlscrepancy at tie ana pass polnts between adjacent models
shall be not more than |

1.4 par mil of the (light helghL

. = 5,400 n x 1.4 per mil = 7.6 m

for both planimetry and altltude.
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2.-'6¥ Sﬁéreo.Plﬁﬁtlhq.and énﬁbilation

Ste;?o plotting shall ‘he carried out  bY_ 1/60,000 aerial
photograph and sterco plotling mochine at the scale of 1/50,000
'u5in9:£heffésﬁitéfof aerial.trianqﬁlatidﬁ and thoéegoﬁtaiﬁed'bv
f‘igcid'ver!_flc‘é't'lon- " Interncdlate contour shall be plotled at 20
mnjnterqals;' 10 ﬁ of suppleméntary hélf_jntérval contour - shall
' be pldtted for flat area, {f necessary. The pﬁotoqfammetrlc spot
height  $531i: be plotted 'évefy SILém;'ln"prinéiplo. taking the
touographv'dﬁd‘dl#tributIOn.of control polnts into consideration.

Rpéhlts $Hall belcOmpiled in the format of the sheet lines
of 15" .]5“.' Along theé northern boundary of the Study area lie
the area mapped by JIéA in the eastern part and Lhat by.Cahada'jn
the western part. Along the southern boundary to Tanzanlan
tefriiérv, the Ordndnce Survev, United Kingdom, 1Is executling
mappring. The connection of ﬁaps among these maps shall be taken
into consideération. Necessary data for the connection, such as
pricked dlapositives, résuits of acrial triangulation, copies of
original manuscript of maps, elc., shall be oblained through SK.
The discrepancy of connectlion lo exlsting maps shall be adjusted
in ﬁfinclple. If it is found dificult te tie, however, the
treatment shall be discussed with SK.

This work shall be continued to Phase IIT.
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3. Phase III {Third Year, 1969}: Sterco:?lqttinq and Compllation

{continued) and ¥Fleld Completion

3 - 1. Stereo Plottlng and C0mﬁ11ation {continued}
A part of the stereo plotting and compllation worksiéhali_bé

cdntinuéqfto th£$ bhase.

3 - 2. Fleld Conpletion

Topographv, qround features, yeggtatign, etc.,-whfch_cannot
be properly identl[iedﬁon'the_aerjal pﬁotoqraphs‘dhrinq plottynq
and conpilation wérks, _shall be vertfied In the fieid_:and
inscribed on the coples of the complledfmanUSerbt printed on the
synthesized polyester sheets. Administrafive and gecgraphical
nanes and adnlinistrative boundaries elc. shall be verlfied,
confirmed and indicated on the paper copy of the complled

manuscript by SK.
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4. Phase 1V (Fourth Year, 1990). Prafting and Printing.

‘4 + l;:Drﬁft!ng'

.._Based_dn the (feld completed:complled manuscript {original
ménﬁscrfpt), négqtjve scribing 6nd preparatiOn of nasks. and
-shééts for marginal lnfornation for prlntlnq plate nak!nq shall
=be carrled out on stable polyester bases for 6 co]our separation.
_Map-stv]e and synbols shal] be discussed with 5K. These sheets
shall be composed so that one colour may be in one sheeb for the
sake of. printing plate nmaking {preparation of composlite
_negativei. A composite positive shall also be prepared
consistind mainly of linear elements for the maintenance

{revislon) of naps.

4 - 2. Printing.

Makling of printing plate shall he carried out using 1/50,000
conpositie neqatives by photo-lithography.

Printing shall be carried out Iin 6 colours by the coffset
printing machine. Number of copies to be printed shall be 1,000
for each map. Specifications dnd.size of printing vaper shall be

doclded after discussion with SX.

5. Work Schedule.

Work schedule is shown In Flg. 2.
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V. PLAN OF OPERATIONS FOR PHASE II [SECOND YEAR, 1988)

The. study ror Phase Il comprlqes fieid survev and ]aboratorv
“work: The ficld survey conslsts of aeriai photoqraphy, lovellnq,_
qeodetlc control polnt survev and fleld verificatlon The period

shall be f:on 25th Ju]v, 1988 to .27th October, 1988 (95 days).

The work volune 1s as [ollows:

Aerial photography = . scale 1:60,000, 14 coarses, 7B0LKm.
Leveling . aboul 200 bm along coasl llpe-
Geodetlc control ' . 9 points by satellite geodesy
point survey 5 points ... new polnts

4 points ... height measuremnent
Fleld verification : 26,800 Km?
Plottling . 1:50,000, 11,475 Kn° (15 sheets)
Conpllation . 1:50,000, 11,475 Kn® (15 sheéets)

1. Preparations 1In the offlice
1 - 1. Planning of field survey

Chlef'enqineer and éngineers In chatrge of respective ltems
of fiel survey shall prepare detalled plan for the efficiency of

work .

1 - 2. Preparation of equipment and naterlal
Followlngs shall shall be executed
a. Preparation of Lhe survey equipnment and malerial

necessary for fleld survey,
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b. Pre-arrangement of necessary procedures for egport and
Import of- cquipnent and naterial out of Japan to Kenva.

c. Request of obtain licence of using radfo.

1 - 3. Reconnaissance by aerial photograph
bfoir Lo proceeding Into the. field, reconnalssance stud?
‘shall-be carriéd out in Japan to prepare naterials which need
field verification.
a. Thorough study of collected naterials and polnting out of
doubtfﬁl points,
b. Execution of photo-interpretation and pitklng up of kevys
necessary to verify);
c. Study of derlal photegraphs to point out points difficult
to Interpret and confirmatlon of the Study area,
d. Preparation of double enlargement of 1/60,000 acrial

photographs which shall be used for fleld verification.

2. Fleld Survey

Field survév shall be carried out dur;ng 25th July, 1988,
and 27th October, 1988 {95 davys). puring the perjod. tean
leader, deputy 1leader, nmapping planner, 2 'chief engjneérs;:
mechanic and 12 nembers conslsting of & bartles, - tdtallnq to 18
member shall be dlspatched for about 3 months and one nenber for
the inspection of aerlal photeographs for about 1 month ﬁo the

fleld,
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2 -

I. Preparation

Before arrival of the nain team to :Kenya, Lleam leader,

deputy leader and other 6 _Staffs “shall’ arrive In Nalrobl to

prepare for thelr fecéﬁtion.'-Tﬁe;maih'dutiés are as follows. Of

those, Lhe ltems espéCiéll?-indebted_to ‘the cooperation @f SK

are:

To discuss plan and execatlon of opéfatipns:wllh SK;_
Conéerning fiéld verificatlbn, 5£breo—plottihq and .
cpmpllatldn,.ilcms io‘dlscﬁss with SK and tq_be conf lrned
are as follnws: |
i. Map style and its application rule,
i1, Admlnistrative names and boundarles, :
fil. Da{a concerning names of foliowinﬁ items:
public bullding, church, mosque, rvoad, raillway,
mountain, river, park, etc.,
Iv. Representation of mililtary facilities,
V. Name and/or aunber of each_mép shect,
vi. Marginal Information and legend.
To secutre pernission For the [lightl for the aerlal ﬁhoto—
graphy and use of alrports (Mallndi and/or Tsavol,
To secure llcence for the use of communication

facllitles. The team ls equipped with 7 JRC 10 W

-Portable HF SCB Radlotelephones JSB-20 with frequencles

of 4055 and 6098 KHz. .

To provide fangers; watchmén. laborers and drivers,

To arrange Lo study and/or copy materials related to the
Study, such as existing aerial photographs, surVeQ
results add descriptions of polnts and place namnes kept

by SK, for revlewing sdrvey plan,
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. To ahnouncé-[o authdr}tles concerned,
' a. To ask SK' to preparé tie-strips for tyling adjolning

exlsting maps,

h. To ask $K' to assign counterpart personnel,

1. ‘fo ask SK to obtéln;crcdentials or identification cards
to the Team némbe(s,

i. To ask SK lo issue permit to enter into private pro-
‘perties and national parks to execute survey work when

necessary.

Besides the aboves, followings shall be dealt with chelfly

by the Tean:

K. Ta preﬁare to establish headquarters and sub-camps in the
fleld.

1. To recelive shipped equipnents, machlnery and other
materlals,

mn. To‘purchase equipments, machlnery énd other materlals in
Nairobl,

n. To hire vehicios.

0. To contract with local private aerlal survey {lrm for

aerlal photography.

2 - 2. RAerial Photoygraphy

hAerial photograﬁhy shall be carried gut by contraclting with
a léocal private aefial survey firm. The ajir base for the work
shall be in Mallndi and/or Tsavo and final wproducts shall be

prepared In Nalrobl. For the ceontract, supervision of the work
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and:inépect!oﬁ;Cf'tﬁe.reSulté, tgo'eng}negfs shéll be_diSQatéhed.
Except the Inspection of {he résﬁlts.?'thc works shall be In.
charge of members of Lhe field headquarters

Aevrial photoqraphy shall be executed covering the proposed

napplnq area of approxinatelv 29,800 sz

east 6f‘Long. 37 45 E 3
and south_of Lat. 3 down to the Twnaanian border |
in Phase.I. the_fiiqht was executed . Honever. Ghinﬁ qf_the
bad weather condltiéné,'- about 14% __(3}000 bm ) - remained
unsucceéfu}. In this phasé,'this part_shail be flown.‘(flg. 4}

Main specifications for the  aerial pﬁotoqraphy shall be as

follows:

a. Perjod : Augusil, 1988 and/or Junary, 1989

b. Camera :'Super~wlde andle éamera with califration record

¢. Area to be coveréd: proposed area of épproxjmatel#
3,000 kn? in the South Kenva region as shown in Flg. 4
shall be covered.

d. Photoﬁraphic scale: approXimately 1/60,000

e. Flight course: 14 courses (including one tie course)
eastern block {east-#esb} 13 cburses
tle coﬁrsc {along Tanzanlan bordef) 1 coufse

f. Flight length: Tolal Flight length shall be approxi-
mately 780 v including tie-course

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

h. Forward ovérlab: 60% + 5%

i. Lateral overlap: 30% + 5%
For connection with the photegrpah taken In the Phase I,
at least two nodels shall be overlapped.

J. ¥ i not more than 10 degrees
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¢ and @ : not more than 5 degrees

'R..CIOUd‘CdVGrﬁQQ:_Amquﬁt 6f cloud shall not exceed 3 % In
su;céssive 5 bhdtographsr Howeveér, important areas for
'driehtatlon and bart69raph?'shall not be covered with
_6louds.

1. Nuhbhr of models: approxlmately 128

‘m.?Ndmbbr.Of photographs: approximately 142

" n! Fllma: black and white panchromatic

o. Printing paper: Kodak RC paper or equlvalent

‘p. Resulls:

orliginal negaf!ve 1 set
céntact print ‘ 2 sets
index map : 2 sels
flight record 1 set

Exposed original negatives being taken out (o Japan, extira
copy of contact prints shall be prepared and left In kenva for

security.

2 - 3. Levelling
2 - 3 - 1. Planning and point selectlon

In Phase I, allhouah all bxisfinq ~bench wmarks wefe
invesLigated to prick them on the aerlal pholographs, it was not
able to find points exept along the routes shown in thick lines
fn Flg. 5.

MiInor order leQellnq shall. be execuled aleng Lthe routes

along coasl for about 200 Kn fo establish heilghl control ol

photographs.
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2 - 3 —'2;'Observatlbn“ _

;Obse?vatlon shall bé rade by doﬁble obsqrva{lon- Stafting'
from an exfstinq bench mérk éﬁd closing fd:anoiher éxjsijnd_one;
Otherswlsé, _fﬁutéé__shall close: to themselves. = Pf}or to
oﬁsérvation, éhéck_observatloE $hai1'be ﬁdderfor ét_leaép tqd.
ne!ghbéfihg exléting‘bénéh mafks; én.one of which'the_minqr'qfdéf
levellng:'js Saséd.:' Wheﬁ tﬁé::resuit of ‘thcck.:obsQrvétioﬁ is
coincident with the.néﬁinaj vélué within the accnracy‘ﬁf ihé
check observafion,jthe'nomlhéi Vélué-df'fﬁe bench mark shall be
adopted as gliven value. Otherwise check bbsérvatjén‘sha}l hé
extended to reach wlthﬁn‘the toleréb]e closure and‘new}ylbbserved
value shall be taken as qglven.

Observed marks shall be pricked on the double eﬁlargement oF
1/40,000 aerial photographs at the time of observafjon and later
they shall be transferred on to the 1/60,000 aerlal pholographs
as In the case of prickindg of existing bench marks.

| Kilindi{nl Harbor, Mombasa, and Kirifi Creek shall be crossed

over by trigonometric crossrivers leveling nethod.

Accuracy of observation: 50 rMa XA S, where S 1s the
route lenqih in kmn,
Instrument to be used: Autolevel] .
Staff: wodden folding staffF
Staff stand:
Theedolite: wWild 12
~ Bistance meter : _ eleciro-optical

distance meler
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2 - 4. Geadeltlc Control Point Survey
2 e 4=, Outllne

Of- 40 Slgnaiized qgeodetic control'pﬁlnts._qeodetlﬁ contrcl
sur§ev shall be ﬁxequted for % missjng.pojnts and 4 points whose

_hejﬁhtfls unknovn,

2 - 4 + 2. Method of observatlion

The survey Is execubted by satelllte geodisy, abplvjng Glohbal
positloning Svsten {(GPS). ‘Three Trimble 4000SX Instruments shall
be ‘used. - Measurement Is executed geometrically. Fer high
accuracy, simultaneous 6bseryatlon shall be mnade ‘at itwo polints
{lntefferénce)} Measured value Is the coordlnate difference of
the two polnts on the reference ellipsoid. Consequently, by
fexeéutlng observation at three points, from the closure of a
triangle, it is vpossible to <check the accuracy of the
observafion. Choosing one known point, the co-ordinates of other
points can be obtained. Measured height, however, kelng that on
the basis of the reference ellipscoid, In order to mnake It for
leveling data, It is necessary to convert it to the height on the
basis of geold. The height of'a polnt from geold Is calculated
by putting  uvunknown. polnt betwéen two known polnts (ieveled

points) and adjusting Lhe observed results by interpolation.

2 - 4 - 3. Obsevation
Observatlion is made by classliying the poinls Into following
two groups and shall start from a given point and close Lo

another glven point.
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a. ?lanlmetrv and hélﬁht
Plan;metf? and height shall be abfa!ned for the foliowinq
5_poinfs: | N
19052, 19352, 196ST4, 199ST1 and 1995T2.
=5; ttelght | .
Hefﬁht.shali bé‘abtéinedlfor the fpjloﬁinq 4 points:
laéPT,.SK§49, 195072 and 20283.
5 - 4 4 4..AC¢Dfécv féqulred
Acc&racy-fcf:bhété'bontrbl poiﬁts:js=requlred*aé fol]ows:“.

‘Planimetry : 0.07 na/map scale {=3.5m)

Helght :* 0.07 x contour interval (=1.4m).
2 - 4 - 5. Monumentation

Monumenitation shall be executed , when necessary. Stvle of

the monument shall be declded after consulting SK.

2 - 4 - 6. Computation and adjustiment
From the observed data, followjng‘ conputation shall be
executed:
a. Coordjnate'difference or relative helght between two
points
b. qurdlnates or Helaght of a point
C. Geoditl¢ coordinates (Tranformation of the computed_
values obtdlned:in WG5-84 system to the values In Néw

Arc 1960 system)

(110)



2 - 5. Field Verification.

"Using aériéffphotohraphs. the kevs for photo-jnterpretatlon
ncoded- fﬁr‘ plcft!ng'-ahd cartography shall be ;prepared. by
'Qerifylng them_in thé.fleld. |

.ﬁaséd on {he apﬁllcatlbn-rule of the mép ﬁt?lér necessary
Ltéﬁsi_to. rcp}éseht on. the map shall also be collected and
vgrlfjgd-jn_thé fleld. .Close cooperétlon of the SK counterparts

is cofdlallv réguested.
The area for fleld vevrlfication of aerial photographs will
bc.confjned-to‘that where aerlal phbtographs were taken:In Phase
.1,'9round-feature or topography In thq remnalning area aré thought
not conmplex. The field verlfléatjon for the latter area will be
executed by using compiled manuscript at the occasion of [leld

completioh In Phase‘III.

2 -5 -1, Itens of field verificatlion.
In compllance_with the map style and its applicatlion rule,
fo]lowlngé shall be fnvestigated and confirmed in the field:
a. Result of reconnaissance study,
b. Key Ffor photo-interpretation,
C. Iteﬁs difficult to Inerpret on the'photograph,
d. Followlng 1tems to represent on the map:
road, rallway, building, control point, speciflied
area, river, vegetation, Lopography, eﬁc.,

¢. Names necessary for annotation.
2 - 5 - 2, Adjustment.

Results of ffeld verlfication shall be adjusted on the

double enlargement of 1/60,000 aerlial photographs.
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2 -5 - 3. Tvlng L

"It is nécéééary_to investigate carefuljvitvlnd.gmqng_6e§{éi
photographs - and . betiveen .mapﬁing aféa..aﬁd; eﬁlsﬁing naps.  :0n'
account of chéngés ih'Qrbunﬁ feétdres;.if jtjls impoéiﬁlé_to tlc,

the treatment shall, be discussed wlfh SK:

3. Laboratory Work.
3 - 1. Aerlal trianqulétlon.
Aerial triangulation is carried out as follows:
a. Usling pricked dlapoéifjves-CE 1/6b}000 aerial pﬁotograph
‘on which aerial slgnals are photogtaphcd, coordinates of
pass-pointé, control points, etc necessary for plotting
are nessured by stereo;comﬁaratdr.
b. Adainq fhe results of ground Control.polht survey,
adustment computallon Is executed,
¢. Coordlnates of pass polints and orfentation e]ements.of

aerial photographs arec calculated.

3 -1 - 1. Method.
Aerial f{rlangulation is done analvtically by the block
adjustmént method by means of independent nodels. PAT-M43

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

The arca for aerial triangulation covers the whole area of

1/50,000 topographic mapping.

(112)



3 -1 - 3. Distributlon and nunber of control points.
Dlstributjon of horizontal control péints is shown:in Fig.
‘3. Thelr nuriber shall be 40. Vertlcal control points shall be

sélecled anong pricked bench narks and spot helghls. (Fla. 4}

3 -1 - 4. Selection of pass polints.
tass polnts shall be selected so that thelr positlon shall
be appropriale for orientation of acrial photographs and that It

shp]l-be_corrgctiy measurable on the photograph.

3 - 1 - 9. Adjustnent computatlion.

a. The residuals of ground control polnts and discrepancles
of pass polnté and tie polints between adjacul models
aflter adiustment shail be less thén 1.4 per nil of the
£1ight helght for both planimetry and altitude.

b. wﬁen adjustment computation ls nade by dividing Inte
blocks, the discrepancy of tle points hetween adjacentl
blocks shall be less than 1.5 per mil of the flight

helqht fFor both planinetry and altitude.

3 - 2.lStereo Plotting {Restitutldu)..

- Using the results of aerlal..trlanqulation and fleld
verification, necessary lteas for represénilng on the map sﬁall
be neasured and plot{ed by stereo p]ottlnq machjne and plolted
manuscript of the topographlic map shall be prepaved.

ﬁap.lndex 1s shown in Fig. 1, where plolting area In Phase
11 is surrounded by shaded-lines._.The work for renaining parl

will be continued to Phase III.

(1i13)



3 - 2 - 1. Materlatl.

3 - 2

automatic

For restitution, stable polyester Shgéf shali;bg_used."

2. Neat llnes.

Neat lines shall be 15' x 15'.

3. Plottlnq:

Neat lines, control points and grid lines are

exceed 0.2 mn on the map.

3 - 2

4. Orlentation.

plotted using

coordinategraph. The maxinum discrepancy shall not

ﬁfter absolute orientation of fhe photographs, the

discrepancy between the plotted polints and théir nodel}

points shall he noE more than 0.3 mm on Lhe

. For orfientation of helght, pricked Jévellnq

be used as many as possible for the sdke of

helght.

5. Restitution,

Restitution shall be executed In accbrdance
style and its application ru]ezln the order
eléments, like roadsj rivers, railwéys, etc

vegelation and contour.llnes.

restituted on separate sheels.

(i14)
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accuracy of
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of lincar

... bulldlngs,

If necessary, planlmetry and contour lines can be



¢. Intermediate contour shall_be.zo nm and half Interval
. contour llhes of 10 m shall be supplemented aécordlng to
- topography. Care must be taken for the representation of
mjcrO‘tbpbqfath, th project aréa heing rich In varlous
‘types of qroUnd.fcatUres and topography like hill, plaln,

'j[orQSt, wadi, cultlvated land, etc.

3 - 2 - 6. Measurenent of spot helght.
a. Spot helght shall be measured photogrammelrically at
distinct Rnlck polnis of topography.
b. Spot height shall be distributed taking the topography

Into ‘consideration.

3 -2 - 7. Tylng

Map tying shall be made between

a. existing 1/50,000 topographic map along the northern
edge of the project area,

b. 1/50,000 topogrpahlc map being worked by the Ordnance
Survey along the western and southerﬁ bordérs to
Tanzania..

Connection shall be maﬁe in princlple.: Howevef, 1f is found

MEficult to tle, the treatment shall be discussed with SK.

1 - 3. Compilation.
a. 0On Llhe basls of the plolted manuscript, compl]ation_shall

be carrled out using the resulis of field verlficatlion

“and materials coilected.  The sheets in the area

(i15)



surround by éhaded lines In Flé. 1 shall be compiled In
.Phése311. .The.remalnfng shééts will be wprkéd out in
Phase II1l. =~ _ | . |

1f any doubtfui'pblnt arises durlng.cbmpllatlonf it shall
‘be noted to clafif?”éf the. tine of.fiejd QQmDietlon. '
Annotatien 1£9m5”Sha}l bc éoméiied bn 5 éeparafe'shéet
us ing plottéd manuscript and data obtajﬁéd'b? field

verification.
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V1. REPORT
The progress report of Phase I1 shall be prepared.
VI1 ORGANIZATION OF THE TEAM

Organlzation of the Team Is as follws:

buly = . Menmber Number for Number of
: a party parties

Leadér Japanese englineer
Dobhty;leéder *

Mapping planner.
Cbief—enqlneer
Mechanic

Geodetlic control -

1 ’ 4 1
polnt survey
counterpart
iaborer 16 1
Inspectlon of Japanese englneer
Aerial
photography
Levellng " 2 1
laborer 6 - 1
Fleld Chjef—enqlngér
verlflcation (Japanese enqgineer)
Japanese englnéer 2 3
counterpart 1 . 3
laborer 4 3

VIII WORK SCHEBDULE

(117)
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VIII WORK SCHEDULE

The work fdr‘Phésc,II'(Qnd”vear!*stérts on 25Lh Jul?, 1988,-
and shall continue to March, 1989. Detalled work schedule is

shown 1In qu. 6.

1X. FINACL PRODUCTS AND MATERIALS

Final products and materials of Phiase IX. (2nd year) are as

[ollows:

1. Geodeiiq control survey

a. Note of cccentrlic calcu]ation 1 sel
I», Observed data 1 set
C. COmpﬁtation notes 1 set’
d. Final results = : 1 set
e. thers _ 1 set

2. herital Photography

a. Negative flln 1 set
h. Contact print : ' 2 sels
<. Photo index _ 2 sets

d. Others _ i set

€118).



Leveling

a.
.
e.

£.

Obserﬁqtlon note

Final resiilt
'Rodtg Rap

Pricked Photograph

Point description

Others

Field veriflcation

.

h.

Pholograph with verifled data

Others

Aerial triangulation

Flnal result

Index map

Pricked dispositive
Pricked contact print
Computation sheel

Table for accuracy check

Others

(119)
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Stereo plotting and-compllatibn

a.

b.

C.

d.

h.

Plotted oriqinal

Map showing contrel polnt distribution

Record of 6rléntdtfon
Compjied'orlqlﬁal
Annotation data
Qeqetatlﬁn dala

Road data

Mafqinai information daté

Others

(120)
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1. dMabkai Survaver

i, #eview of Uhe Mlinutes of Yormer feebingu

The iMinuces of deetings on Ehe 3tark of Lhe Second Year dHork

ciured on 9tn Augusl uere
are:

oncecning item
wideg by Survey

ag SRl

Concerning iLem

princs and aeria
JICHh maps necess
Scudy {eaw ‘hero
_and photo index
prinug of Lhe €Ga

o tha Team.
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<
o
l
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: v Foporioed bbicflﬁ'the--yrugr.sa-of the second year's
id work loe the Stady. presenting Lhe “Prcoress Beporr of
second Year's Field uutk for the Topcaraphic tlovping of

ith ncx“df‘u ne Fchoinc of Kenva™ prepared by the Teanm.

u"nmpnt) <K avpreciaced the reporl. e

jL“;Lompijca manuscript

¥ ragiested that the foem of compxIOd maqu“crlpt to be pro-
vided by che Team “h311 b : :

iy Ccntou: Sh(cc.-l _
Lt} lcmenﬂlcc qr D!JanCLrV'Uit\ annot atbion r‘hem.

iney shall be’ prinLed on uLab}e maLe“)al ln mirro: imaqe.
The Team Pruoo-od Lo add rollowxng uHCLL
‘a1 Qveroriong of veqetatlon noundary in colecur on (o1,
tdiy  Overprint of double lins roadu in colout on (bi.

rear - Overprint of water systems in coiour on (b},

5. Lurure work

The Yeam explalned the Lﬂntasze v planned fucure works ag
follows: :

rfa)  Second vear {Hovember 1988 - March 19897
In accordance with the "Plan of operaticn {or tho

Topograpohic #aoping of Soukir Kenva in tiwe Repubiic
of kenva -2nd Year-", the Team. explained remaining

works for this vear, adding that in tonuary - Februacy.

1289, scrial yhotosrashy is planned again for Lhe
cmaining area.

tby Third yvear vhpril 1969 - March 19306)

In accordance with Lhe Lentabive pian of operabions
deseribed in the "Pian of Opervaticne for the Topo-
graphie flapoing of Soubth Kenva in the Republic of
Kepva -ist Year-". bLhe Tean explaoined the scheduie.
which in.viewv of Lhe medifizabtion in the second
vear's work schedule. more werks will be nceeded to

lield completion than originally planned.  Consquontly,

nore number of counterparts will ce required forlicld
wo;k. EK took note of Lhe reguest.

6. EHeoaic of aerial sianals

The Teoam requested to repair some of “he ascial sianale {n

the area to be Mown in doauary- Februacy, 1989, The descrip:
tien of aeriat ciyuals chall be provided by the Team. 3K took
noLe of e request.

LG,
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i, iﬁlRUDUCTiuN

? math Fcn"a wrarced in Uctobor

hie topcacanhic mapping of .
vooperation pro-

T
127 iy four-year bLerm sbudy, as a Lorhnxral
glam Of JIUA

in "onoalancu Ullh ihe brupo ol Hork aagreed uucu octwcon rho
Minisciy of Londe and tivusing and JLCA on vhe t9th Mareh, 1947,
viie Ji0A Study Yeam, compnsed of 18 members. was despatched
ui the 25th July, 1938, for 95 davs Lo execube the gdcond vear's
(feid work. tieaidiile Fenvan counterparts from Survey of Kenya
igined bhe vork From Lime Lo Lime. : .

1n accomplishing bie second year's field wark. the tammary
of Lhe progcesk of the work is veporbed. : :

[1. OBJECTIVE OF TUE STLUY..

The cbiective of Lhe Study is to prepare 17540, Uﬁﬂ rv3n010ph1c
map covaering an area of approgimately 29,500 km® in South Keny
from cast of tony. 37°45'E Co the ‘coagl. andé From south of Lat.
35 ko Lhe Kenyan territocy ol btne fanzanian border. {#amn
ttems of the Study are as follows:

Acrial pholography approakimately 29, 800 km®

1.
2 1750,000 Lopoographic mapping approximaceiy 29,800 km*,

1E1.  SCOPE OF WORK FUR THE CAPTIONED PERICU

in view of Lhe progresu of the flrst vear)]s study, the soope
of verk for tie second vear is modified From btie orioinal as
followe:

1. Field work _
Following uorks shall be executed in the {irid.

a. nferial ghotography
About 15% of the projeck acea witicoh was 1ot covernd
by aerial photograpihs in the (irst vear's period chall
be coveced by l‘bO GG aetial photuaraphe.

b. Qeosdetic conlvol survey
Y micuing or destroved geodeltic conteot poinbs chall
he reestablished and helgit of 1 points thall be
mpagured.  Thoe survey ghall Ye execuled by Ulooal
*osibioning Syvetem (GPST. : -

. Loveling

fiincr crder feveiing shall be edecubed ajona cooak
from Lupnga-Lunga Lo #al indi Capproximabtoeke 200 km.
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1. biqld;,ellllrdt ion : -
[cems needed €4¢ map I'DDF!::SE:IHJL.I(.‘H on thy acrial vhoto-
acaphs, and other ma!crla! sita bl be verified in che
(] : ‘

2. ﬂ(iihe vark .
o] uork ehall be carricd oub in Japan. .

a. ferial ull&ﬂJU!dl]Un _ : L oo - .
uing liald ,urve"ed data, aerial Lriangulation shail
L TN

od 1n nrppararion for vilcthing.

k. Plcttlnu and rnmnllallon
dsing the rosalt of asrial bte lcl.lOlllrlL}Ur‘ and Field
vecifled materiols, scereco-plocting and Lhen compila-
Livon shatl be excsiited Lo prepare bthe masuscriob of
he 150,000 kopouraphic map.  The work shall be con-
Linuved co Lhe third vearc.

(Y. - AERLAL PEF GORAPHY

e Lo unlfavorable weacher condiltione. no aerial photozcach
was caken during thiv oeriod (July-Ock., 1980). Anccher flioht
is planned in Jan.-Febk., 1939,

Bepaics of asrial signals vere done foc 9 poinkec in che planned
area ang identificactlen of aerial signals for 1 poynls on the
acrial chotoaraphs taken in the lasc peried.

L SENDETIC SCHTROLSURVISY

Gendehis control survey vas execubed by satellite ucodeny.
acolving SP3.  Three 1Trimbie 49005K instruments were used by

making zimultanzous obuervation at three points.

1. Coyacvatbion:
gpuorvation vae made at every Liree poinbks I:muitaneously.
fuye Lo the JimiLation of the passing houre of sacellites
it ovag made from 93:90 ko 1102 local time {32 hours).
3 - 4 vatellicey were obuerved. {(Hos 3. 6. 2. i2 and LJ}).

tbeervabion vwas not successful on SKP 9. ln jLa neign-
bourhood, there is Eransmibting stabicn with a pouec
piant. Observabion wac rpade on a bill about I km aparcrt
from Che p01nL and the cccencricihy m:aﬂurumenh vas made.

“. Unknoun points
The planned poinbs Lo obtain the planimebtny andsoc baight

are as follous:

—
N
(53
i
el
t

L5311, SHP19. 19052, 1838,
N

¥y
196574, -199STL, 199812 and 2028
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a. 19052, 19637, 1995T1 and 199592 uwere cob. found. - Honu-
entation vas done at places diffecent from theic sup-
posed position.. To dig stinguish nevly e stablished mnnu-
rmenis. frem Lhe coiginal ones,  nunbering vas applie
by adding suffix H Lo the orjalnal muweber: .

<

190521, 196STAN, 199STUN  and  199ST2N.

o. " fihe monuments of 188PT) and 19382 'were missing and |
- monuments were buried at the-came hole as the originals,
The monument of 20382 was also missing. Hew monuwzent .
vag buried at the interzeccion of dibtgonaly of a.guag-
"rau"lo fulmnd of four'rctﬂr"nwn marku. - : :

Gnodetbic cortro;-pujqc.RE uqs_ncwlyjsstabli
Lo Ot B2-16. in reference co which the hed
meastred b direct leveling, Ce

G

Given poinls . _ : .
loll‘nlug CUlnLu ware aloped at given poinks jor complita-

Lion.

a. For elanimelry

1GarTL. - LRISD. 19286, SEPAD. - 1%BPT3,
12751, TOHSH,. SKPS2 TOURD,. Fnren,

b. For heiaht

J-3. -6, 1%6&Td. K2, BEY-d7in,.  SKPGHE,

LJC»

1

19 sz.
Fer Lhe above points, mean uremonr was dene on vihe speol,
their olanimetcy can be compubed ab- the same Lime,

Cietne Lo bhe bench marks I/72) ond BM-1. temporacy macvks
vera sek ue exclugsively for heighbt sSconrol. . _
irnir heiabb was measvred by direct leveline.  Thay

are degiognalbed as ©/2iT and BA-i0 Lo distinguish

them from 121 and f614-]. :

Ubuervation scheme
Combining unknouwn points with the kpown poinly. obhoerva-

tion .was made following the scheie shiown in Lus forlowing
table and Fig. !}. . _

Group _ Pointe
1. YBeET1 a-2 B9
2 LK EdG J-3 N-g
a3 1958772 L26S5TaN J-3
| 1CEs2i A28 J-F
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5 191383 P2 i 2UT2N
o XAty TAYSTRH 1H6ST

¢ =005 192312 1293TIN

| RITIA 20253 uHoT
Y 2005% SKPG2 19781
16 19731 072471 P-2
<11 19256 - 19850 "TR-2
}g SEPE? 13256 19283

12751 - RO-47H bE- b
1. Resulls

‘The coovdinate clesuces of each trianole vere compulLed

by dpprofimace computation in Lhe field Lo check Lhe ceiia-
_biliLy of tlie chgervation. The recult iz f.Lankativelw

as tolious,” where grouos 2 and 11 are excluded.

lanye rlean
Side length 21 kin - %6 km 50 km
Ciosurelabsoiute valued _
aAn 1.9 ¢n - 25.8 tm 2.5 ¢m
dy - 3.0 ein - 56,3 cm JL.1 cn
a4 G.0 cm - 29.9 cm 14.2 ©n
Flean erroap :
of zide 0.8 em - 7.2 em L.l cm

length

vhere d¥, dY and 4H stand for cocrdinate closures in X,
and H dicecltions on HWiS-84 ellipsoid bto which GPS jv refor-
red.

VE. FIELY VERIFICATION

- D using twice enlargement of 1/60,00 aerial photugraphhs,
field vecificaljon was carrcied ont.

Plaln jrems worked ocut are:

1. <lassificabtion of roads and identification of their
attributes.

s

ldentlficakion of pubiic buildinas.

#.  Collection of kev for phobto-interpretation od
- wegelbalinon.

4. Verification of telephone lines. power lines. water
vipn lines.

5. YeriFication of ather ground feabures.
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Minonr urder loveling (lolevanoee,

Loty wac farcisd ocub {ac abeu
Maiindi atonyg soacrktal main coad

;@ rounes:

Tiee

- N

D0omen FEL whors & e L
€240 ke frdm oinga-iu
cpald and Bir dividing

2N

Nensie marks

Sothie suebar

v a9

]

coutes are siown da Fig. 2.

measurement amony cvt*txpu'ucv"n marks
and measucement to giveheigahbt foc nvod
toballny 12.8 ko {3.:a.j’”ﬁrn P”‘"ULPd

Tive Letail Jepaoh of leveling s Z45. 1 km,

ihe observation was made oy double otservat
Levei Nikon AS, metal o]

.

i
staves and staff shand

kefsronce bench marks
Fhere are some [lost order bonch marks seatbared a
the rountes tFig. 2). Leveling uag carried out vas
tiwcouah ail Eheur bench marks.
thom vas within the totecance. the nominal values

he r):

naa L
it into

L.engin

53. % bun
32.8 ko
A4 bme
210 ko
42.5 km
6% .9 ki

.2 vm

tobaling
Lll\

ang bbb autumakic
«v

[ong

seing
then the cieture among
usre

acocopbed as given ond Lhey were cegarvded as slacking aod

ending pointSz,

. checlk measurement of  the spany amoneg LVi-sag. Ly

AW/ and vetween S7-5 and 57-§ vere sensicle

anothoce., {Tokai lengch ig 5.1 kel - LYVIF8. LVIS
©

-

$7-5 were adepted av given points,

v

. LT X749, LIX/FT
frem Lhe rLuulL of leveling. their naminal 'qt
taken as glven. [fTebie in paragrapit 3.7

: Bobueen Blo-51 and B219-5%4 tnere poe 1 fxisein
marke. The check measuroment anong tham, - howa
did not comz vithin the volerance. Conzaguent
were regarded as unknown poinbs and gave them

-~
v
1
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.Hquc@_nﬂmber_ Eench macks | Ciecsure ioicrance S

soures betucen given poinke ire,

Ras Y R AT B S LS Wi Ty 80 @ 6EG o

9 . LVISIO - ruriig 27 om . 236 mm
. COLViAD | 15 inm . 137 1w
R10- - FuM - _ 7 omm 39%mm :
(rBh - LIXETT 68 mm 229 o 210
CALINSETT . L1Xsa9 41 anm A2 mm 4.4
L1749 - 5.6 27 i A0Y mm 65,9

Bovte Yl polbuecn 1738 and Bf-1) was rmeasured dluring peo. .
; .

127, - teb.. 19380,
lieleoht zontrol of gezdelic cenuroi noinkts

nL
~
c

ints
ic vonbroi survey,

herght eonlrol in acodew

4. The heigiie of 19352, SKPS2 and 1953474 vas moasuroed
By direct ieveling startino {rom Bi0-ka. LI4:4Y and
25-23. renvectively., Cissure of double measurements

in nuw foellows:

(73]

loute Closure ifoierance

wit-hs - 19352 3 om FLS mm 5.3 Em
LIX/4T - S¥P62 3 mm 52 mem 1.1 km
RO-23 - 1998740t 1) mm 126 mm 6.1 km

Fobal "..... 12,8 km

and B- 19 were wsed for heighr ceatral in

.
v
ra?

ireclt leveling in reference to the nearect beash
arks 1721, RZ2-16 and BM-1. reypectively.

drosg-sca leveling

and bench macks veroe usced for

17217,
ancdntic conbtrol survey. thetc heizght was mossured by

To cross ovwer Lhe Kiifondini Harbour and ¥iliri Croek. wrous-
cea levelling wan executed ab Likoni and Kilifi. resopctively

Trivonomecric leveling vas applied by uuincg tuvo Chéeodolites
itild T2 and an eciectro distance meter Viid Gi-4.  Crouss-ooea

digtances are 510 m and 47G m for Likoni and Kiliti
tively., Observabtion Lelanale is chown schématically in
Fig. 3. ubere

E KO KiLiv]

n 540 m 47 m
A Re-48 11
B R2-q 74 ([ AR ¢
C R9-478 B

i cionure 2 o O

[

’

VYorbi
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Pv 10 m for '

the disiangd betuaen A aad U LL’:ulcl"'Vjiﬁliw

Bovin cases. Thuir enlative Luhh‘wa“ measured by direco
feveiins, i .b~n.\aljun way {heockoed by compacing Lwo
meanurancnk ::ﬁﬁ and AC. . “The closucen in the above table

crand for the n|~L_up.“v"'beLueun-Lue e Two easuremsalo.

5. Nonnmentauion'

Aug z:wimat iv every 2 km. marks were saet vl o The ovpou
are f:ﬁ"?!fiﬂd as Followe: o : ' :
thimber
1. Rivetu driven on bhe paved road O
2. Uivey d"l“PH on "lau'n grouii= | ' :
featuce t4
. Eiver driveq Onto the'ﬂide.ﬁf-
"Lhn_monumvnl'OE‘Lhe.tﬁrLiary :
roverse noinb S B
1. “UIHIH“HL ‘monument !lwr'uarna O
for croeus-gea loeveling) 13
Tobtai ... ... ... ... N
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Fig. 3. Cross Sea Levelinan g
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“IUU“rS OF L‘H.IEETIRG 0’ ”65CG?*“"TC LATTING

SOUTH HBLD DETRLEIN JICA STUDY
I TIE OFF

FICL OF THE ASSZISTANT DIRECTCK (3iA2PPING) O

SOURH OF DATTTUSE 3
TEA(JST) AND SURYEY OF KEilYA. STARR
11TH JATUARY, 1950

oA

PRESENT

Jd.R.R.
Myoert
~Josepit
Jdshua
hiuia .
Vﬁzuo inraoka
g1u5u0-YOSﬂlda
Tadashi Hidaka -
tHchipasa Hakai
AkiTusa Itabashi
“aonbo hfero

- Asanyo
Odhiambo
Hivore
Oputu

i,
Eir.
Ptk ol
Iir.
Hr.
..
.
Lir.
Lic.
tlr.
Mr.

The meeting started ai

4,30 n
vielcomed he JST sta a

]
and-

I

Soon after the intreduction

- Asst. Dirceior (Happing) - Chairggn
- Supt. iianping

- T-’rlnclpa}. ~n0uocrinﬂetrlc ASSu.

-~ Chief Cartogrivnic Assistant

-~ As. vv;nclnal ?no»olithographic Asst.
- Denuuj Leader ; '
—~ . Liopping Planper:

"JICA Study Teen
- Chiei Surveyor ' :

-~ JICA Zxzert

-  JICA Bgert . e

- Cfficer-In-Chorge, TechnicalnSecreu
ours as.per schedule. The Chairman

Q
~
5]
)
fmd

iniroduciion conducted.

the Lenutj Leader expréssed appréciation

for the warm welcone accordea to his team and plOCﬂenea to briefly
outline the work to be done in pnase IIT as per ine prOJeCu document
{attachment}. He informed the members that ithe team's exercise was to
cover all aspecta of field dota acouisition.
Furthermore the Deputy Leader outlined the necessary procedure to be
followed in taciling phase III; phase IV is to be concluded in Japan.
Most of the subject deliberated upon bane from the project uocumant
with specific attention on Varlous issues iacluding:

1. Hatched areas on page 23 (fig. J) of ihe DrOJECu document will
require field verification on the ground. :

2. Burvey oi Kenya was requesteﬁ tnrough the Chzirman to pr0v1de
counterparts for every party which will be deployed for
verification purposes.

As for supporting staif, it was agreed that J5T get assistance
from the Provincial Surveyor, Coast Province, as nas been done
beiore. ’

4. Proper ideniification and relevant entry permit to prohibvited

are2s were necessary for all staii parvicipaiing in bhe exercise

including JST ataff. 8K was therefore reaguested to prepare

identiiication cards and seeX ihe necessary eniry veranission from
the relevant departments particularly the one in charge of
ifationnl Parks.

It was agreed that & folleow-up meeiing be held on 12th Jaauary, 1990,

In addition, the Depuly Leader pointed out thai

viag due on 18th January, 1990,

(Kenya) on 24th February, 1990.

ithe remaining crei
The Leader was,,nowever expected here

Refreshment were served and the meeting

-t
. Konnho LMwero
SECRETARY

closed 2t 15.40 hrs,

m@m@

LRI R IR Y SR R

Biea s~U ity

2 Au“'..l [

h'm J- Ro q AC’ xh

SURVEY OF XFilra ¥o

"1’

l. x,[

“mrc91/4wﬁ/??o
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PLAN OF'éPERAleﬁS”
FOR THE
OPOGRAPHIC MAPPING
SOUTH KENYA
IN:THE' 

REPUBLIC OF KENYA

1. INTRODUCTION

In feépéhse‘fo the fequést of the Goﬁqrnment.df.thé.ﬁépublic
of Kenya (héréinafter referred to as "Kenya'), the Governmeﬁt of
Japan.(heréinafter referreﬂ=to as "Japan") decided to coﬁdﬁct the
Topographic Mapping of South Kenva in Kenya {hereinafter réfefred

to as the "Study").

Accordingly, the Japan International Cooperation Agency
{hereinafter referred to as “JICA"), the official agenéy'
responsible for the implementation of the teqhnical cooperation
programmes of - Jabpan, Eill ﬁndertake- the Study, in dlose
cooperation with'the authorities cdhcefned of Keénya. Survey 6E
Kenva, anisiry of Lands and Housing, (hereinaftef referred to as
YSK™) shail act as counterpdrt agency to the Japanese study team
{hereinaftér réféfred to‘aé iﬁe "Team“}lénd élso.és coordinating
body in ‘relatlon .to other governMentél and nbn—QOVanméntal
organizations concerned of kenya for‘the smooth Implementation of

‘the Study.
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11. OBJECTIVE OF THE STUDY

| The objective of the Study s to prepare the 1/50,000
_.tépégraphic map.cdvering'an area of appfoxihately 2§;800Km2 in
" South Kenya=fron_éast Qf-Long{ 37 a5’ E_to the coastland soch
of Ldt; 3..s to tﬁé Kenyan.tefritory 0% the Tanzénidn border as
shown in Fig., 1. Main ltems of the Study are as follows:

1. Aeriai photography S approximately 29,806Km2
2. 1/50,000 fopographic napping approximately éé,BbOsz

43 sheets.

I1I. SCOPE OF WORK

The scope of work fo achieve the captioned objective 1|z
stated in a document entitled "Scope of Work for Topographic
Mapping of Souih Kenya in the Repubiic of Xenya” agreed upon
between the Ministry of Lands and Housi{ing and the Japan Inter-
national C00perétion Agency 1issued on 19th March, 1987, |in
Nairobi, Kenya (herei{nafter referred to as "S/W"}.

Thé study started in 1987. in wview o©f the resunlis and
progress of the first year’'s study, coverage of t(he scope of work
shall be nodifled as follows:

Aerial Photography, Leveling, Geodeltic Control Point Survey,

Aerial Signal and Pricking, Field verificaltion, Stereo

Plotting, Fleld Conpletlon, Drafting and Printing.

The Volune of the Study is tabulated in Table 1.
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Table f'Volude‘ofithE'Study'

Ttem -

Aerial photography - approx}'QQ,BbOKﬁz ~scale l{GO.QOOfQ

: _ {whole project area)
Levélihg ':approx. - 976Km  minor dfderuleVelihg

. . : : S -(jncluding pricking)
Geodetic control . 10 points satellite geodecy -
Point Survey ' :
Aerial signal _ 40 poiﬁts _
Prick}ng | approx{' 500Km existing bench marks

Field verification approx. 29,800Km2

Aerial triangulation approx. 757 models
Plottlng and |
Compilation : approx. 29, 800Kn2
Field completion approx. 29,800Km2
Dréfting approx. 29,800Km2
Printing 43 sheets 1,000 copies each
— in 6 coloufs -500 coplies each
in 7 colours 500 coples each

IV. WORK PLAN

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

accordance with the time schedule shown in Flg. 2.
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1. Phase I (First Year, 1987} : Aerial Signal,; Aerial Photography,

Pricking and Leveling

1 - 1. Aerial Signal

To secure  the proposed map accuracy, the accuracy of
‘harizontal control point shall be not more than

ﬁ.O? nm X l/plétting scale (= 0?07 min X 50,000 ='3.5m),

For horizontal control of photographs for ‘aerial triangu-
lation, 40 hoints of.existing ist and 2nd order triangulation and
traverse points shall be used. The distribution plan is shown in
Fig. 1. Aerlal signals shall be set up on these proposed photo-

control points.

i - 2. Aerial Photogréphy
Black and White panchromatic serial photography shall be
carried out In dry season with a super-wide angle camera

{f=8.8cm) In two missions.

1 -2 -1, Mission I .
For prickEng of existfng bench marks and..along..proposed

leveling routes, aertal photbgraphy shall be carried out in a

form of strip courses for appfoxinately.l,soo line Kn albhg these

leveling routes at a scale of 1/46G,000. This mission is done for .

the efficiency of the time schedule.
1 - 2 - 2. Mission II

For mapping, the proposed mapping area of approximately

29,800Km? shall be flown at a scale of 1/60,000.
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1= 3. Pricking
For vertzcal control of _ééfial phohographs_ fof3 aerial'

triangulatlon and mapping,:ewlstlng bench marks shall be prjcked

(approxxmately 500Km) . Pricklng of proposed leveilng routes

(approxlnatgely 976Km} shall also be done for the sane purpose at

the tine of levellng work Tw1ce enlargement of 1/40 000 aer;al
photogréph shall be used in the fleld and later prlcked polnts
shall be: transferred onto. the 1/60,000 aerial photograph when

necessary.

1 - 4., Leveling.

To seéure the proposed map accuracy, the accuracy  of
vertical control points shéli be not more than

0.07 ¥ contour interval (= 0.07 X 20m = 1.4m}.

For vertical control of photographs for aerial triangulation
and mapping,. existing 1st and zﬁd order bench marks :shall be
used. Tﬁe distribution of existing bench marks, however, is not
sufficient for aerial triangulatfon and mapping. - Consequently,
minor order leveling shall be carried out to supplement existing
bench marks. Minor order levelinag of the aCcuracy of 5Cm X S
{Where S 15 the route length in Kh.) shall be carried out for
approximately 976Km along main roads or national: park boundaries
where leveling work is found feasible, starting from and élosing
to existing bench marks. {Fig. 1) |

Marking shall be done by utlilzihq conséicuOUS ground

features or setting up marks every 2Km in average.
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'Pfiéking shall  be 'doﬁe: on aerial’ phofographs for the
{vertjCaI Coﬁtroi for aertal triangulation and napping on: the
6bo§e‘pofnt$-and'at knlck-pdints.of tOpography_along leveling
fout?s at the time of:IeVe;Ing_ﬁork.

| ‘Prior to the execution, reconnaissance shall be carried out
for‘prquSéd ieveling routes to alocate mérks and for exispihg
bench marks to.find out if.it is necessary to recover thenm in

order to use them as given for the minor order leveling.
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2. Phé§e 1I_{Second Year, 1988). ‘Aerldi Photography,. Leveling;

Geodetic Control Pbint-Sh%vey,

Field Verification, Aerial Tri--

ahqulation, Stereo Plotting and

- Compilation

In view of_thejrésﬁlts and progréss bf the Phase 1's study,

work plan for this Phése shall be’modified"from thé:qfiginal.r

2 - 1. Aerial Photography
0f the aerial photography covering the projeét areas of
about 29,800Km2 at a scale of 1:60,000, about S,OOOKm2 which were

not successful ih the first vear's flight shall be flown (Fig. 3}

2 - 2, Leveling

It was found that among existing leveling routes, almost all
bench works were destroged or lost along the route along coast.
Minor order leveling shall be executed along this route for about

250Km? to estéblish photo control points.

2 - 3. Geodltic Control Point Survey.

Of the éxisting geodiltic control points, three dimenslonal
measurement for 5 missing polnts and height ﬁeésurement for 4
points shall be executed by satellite geodesy. One extra point
shall be newly established by satellite geodesy for the sake of

aerial triangulation.
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2 - 4. Fleld Verification

 Prior to field survey for verification of -aerial photo-
‘gfaphs, . Yeconnajsance study {photo-interpretation) shall ' be
-céfricd out using aerial photégraphs. ahd“feference data
collected.

In compliance with the map style aﬁd its application rule,
.Selectioﬁ of itéms. to express on the map' and t0po§rdphic
inﬁormation'related to classification of ground features shall be
verified and objects which are hard or'impossfble to interpret on
the aerial photograph shall be clarified in ‘the field. The key
to photo-interpretation needed for mapping shall be prepared.

Geographical and administrative names shall be collected by SK.

2 ~'5. Aeriél Triangulation.

To obtaln coordinates of pass points and tie polnts, aerial
trlangulation shall be carrled out by analytical method using
1/60,000'_ aerial rhotographs, conparators and electronic
computers. Approximately 757 models .shall be adjusted by block
ad justment method.

The residual of the ground control points after adjustment
and discrepancy at tie.and pass points beltween adjaceﬁt models
shall be not more than

1.4 per mil of the flight height

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

for both planimetry and altitude.
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2 - 6. Stereo Plottlnq and Compilation

Stereo plottlng shali be carried out by 1f60 000 aerjal
photograph and stereo plottlng machine at the scale of 1/50 000
using the results of aerlal triangulatlon and those obtalned by
field:verifioation. Intermodlate contour shall_be plottod at 20k
intervals. Iom.of'ouppleoeﬁtory héif iotérval oontoﬁr:ébailfée
plotted for flat area, it neceséarf.‘ Thé'photogfaométric.soot
height shall be plotted taking the topography and dlstribution of
ground features and control points into: con51delation

Results shall be. conpiled in the format of the sheet‘iioes
of 15' X 15‘.. Aleng the northern, boundary of the Study area lie
the area napped by JICA In the eastern-part and that by Canada in
the western part. Alang the southern 'boundary to Tanzanlian
territory, the Ordnance Survey, United Kingdom, 1is executing
mapping. The connection of maps among these maps shall be taken
into considerétioh. Necessary data for. the coﬁnection, such as
pricked diapositives, results of aeriai triangulation, coples of
original manuscript of maps, etc., shall be obtaloed through SK.
The discrepancy of connection to existing maps shall bhe adjusted
in principle. If ‘it is found dificult to tie, however, the
treatment shall be discussed with SK.

This work shall be continued to Phase III.

(152)



3. Phase I11 (Third Year, 1989}: Stereo Plotting and Compilation

{continued)_and Field Completion

{including Field Verification)

3 - 1. Stereo Plotting and Compilation (continuéd)
A part of the.stereo plotting and compiiation works shall be
continded fo this phase. |
. For the areas:covered by aerial photography in Phasé_II and
not verified fn the field, plotting and cpmpilation.shall be done
without field verified data. For such areas, field verification
shail be execufed at the time of field completion. The areas are

shown in Fig. 3.

3 -~ 2. Fleld Completion

Topography, ground features, vegetatlon, etc., which cannot
be propefly fdentified on the aerial photographs during plotting
and compilation works, shall be verified in the field and
Inscribed on the coples of the compiled manuscript printed on the
synthesized polyester sheets. Adm!nistrative and gec¢ographical
nanes and administrative boundaries efc. shall be verified,
confirmed ahd indicated on the paper copy of the comnpiled

manuscript by SK.
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4. Phase IV (Fourth Yeaf, 1990)., Drafting and Printing

4 7_1.'btaft1ng' | | |

Based on the fleld completed compiled manuscript (orlginalf
nanuscript), negatlve scriblng and preparatlon of masks and.
sheets for marglnal infornation for prlntlng piate maklng shall
be. carried out on stable polyester pases for 6 and/or 7 colouf
separatjon. Map style and’ synbols shall bhe dxscussed wjth SK
These sheets shal].be Composed S0 that one colou;imay be in one.
sheet for the ISaRe of prjnting plate _making"{preparatioﬁf of
conposite negative). jA'composite positive shall also be prepared

consisting mainly of linear elements for the malnteéenance

(revision} of maps.

4 - 2. Printing.
Making of printing plate shall be carried out using 1/50,000

cémposite negatives by photofliﬁhography.

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 each map. Specifications and size of printing paper

shall be decided after discussion with SK.

5. Work Schedule.

jork schedule ls shown in Flg. 2.
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V. PLAN OF OPERATIONS FOR PHASE ITI (THIRD YEAR, 1989)

The study for Phase 111 comprises laboralory work and fleld
survéy: The Eiéld SvaQYJCOnsists-df'the fleld cbmﬁletiOn.for
_thé'whole érea and fieldrvGrificatiml for a pert of the field
which was not field verified. The period of the Ffield works

shall be From 8th January, 1990 to 8th 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 : S;OOO'KmQ.
Plotting : 1:50,000, 18,325 Kn? (15 sheets)
Conpilation . 1:50,000, 18,325 Km? (15 sheéts)

1. Prepafatlons.in the office

1 -1, Plahning

Chief engineer and engineers in charge of respective items

shall prepare detailed plan for the efficiency of work.

1 - 2. Preparation of egulpment and materfal for f{eld survey
Followings shall be executed
a. Preparation of the survey equipnent and materlal

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

inport of.equipment and material out of Japan to Kenva.
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1 - 3. Preparation of:samﬁié of printed'sheet of map.
In order to help discussions of ‘the matter . concerning
drawing and printing of the map'with SK, a sample_of'printed

sheel of map shall be prepared in advance.

2. Laboratory Work
Plotting and compilation are the éoﬁﬁinﬁation fromfPhase 11

and shali be completed in this Phase..

2 - 1. Plotting (Restitution)

Uéing the resulté of aerial. triangulation and fleld
verification, necessary items for representing on the map shall
be measured and plotted by stereo plotting machine and plotted
manuscript df the topographic map shall be prepared.

For the areas not verified in the field, the blotting (and
compilation) must be carried out by the diducatlon from .the
photo—interpretatlbn In suroundlng areas. At the time of field
completion the result of photo-Interpretation must be checked

with great care for this areas.

Specifications for plotting are as follows:
qutfing scale :1:50,000

Area . : 16,325Km2 {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 shown in Fig. 1, where area plotted in Phase II
is surrounded by shaded lines. The work Ffor this Phase is for

“the remaining part.

2 - 1 - 1. Material.

For restitution, stable polyester sheeclt shall be used.

2 -1 = 2. Neat lines.

Neat lines shall be 15’ X 15°'.

2 -1 - 3. Plétting.

Near lines, control points, grid lines and pass points and
tie points obtained from aerial triangulation.are plqtted using
automatic cOordinategraph. The maximum dlscrepancy shall not

exceed 0.2 mm on the nap.

-2 - 1" - 4. Orientation.

a. AFter absolute orientation of the photographs, the
discrepancy befﬁeen the plotted'lents and their model
points shal} be not more than 0.3 mm on the map. ._

b. For orientation of height, pricked leveling poihts'shajl

be used as many as possible for the sake of accuracy of

height.

2 - 1 - 5., Restitution
a. Restitution shall be executed in accordance with the map
style and 1ts application rule Iin the order of linear

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

vegetation and contour lines,
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Planimetry and contour lines are restituted on separate

. sheets.

Itéms_are.Classifjéd-b? different colours onfthe plbtted-,
manuscript as follbﬁs: | |
Bléckf: double line.foad,:railwéy, buiidlng, lénear_
'object,IVEgetatibn symboi; | '
Red : trail, deSignating'pbint, enclosure, small
object, covering . |
Green : vegetation boundary, path_in Qarden=
blown : contoﬁr
violet: shore line, ri&er, lake, Fish-firm, salt-fleld,
| water—plant
Intermediate contour shall be 20 m and half ihterval
contour lines of 10 m shall be supplemented according to
topography. Care must be taken for the representation of

micro topogfaphy, the project area being rich in various

types of ground features and topography like hill, plain,

forest, wadi, cultivated land, etc.

6. Measurenent of spot'height.

Spot height shall be measured photogramnetrically at
mounta}ntop, saddlé; intersection of roads, distinct
knick ﬁoints of topograpﬁy etc.

Spot height shall be distributed taking the topography

into consideration.
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2 -1 -7, Tylnq
Map tying shall be made among adjustment sheets and also to
existing maps such as;
‘a.‘existiﬁg 1/50,000 topographic map along the northern
- edge of the project areca,
b. 1/50,000 topographic map belng worked by the Ordnance
..Survey along the western and southern borders to
“ Tanzania. |
Conniection to existing sheets shall be made in principle.
However, if lIs found-difficult to tie, the treatment shall be

discussed with SK.

3 - 2. Compilation.

a, On the basis of the plotted manuscript, compilation shall
bhe carried out using the results of field verification
and materials collected. The work area and volume are
the same for those of ploitting and shown iIn Fig. 1.

b. If any doubtful point arises during compiiatjon, it shall
be noted to clarify at the time of field completion.

c. Planimelry and topegraphy (contour) are compiled on the
same sheet. Annotation items shall be compiled on a
separate sheel using plotted manuscript and data obtéinéd
by field verification.

d. Details of compiled itens are as follows:

rocads are shown by symbolised roads and name and number

are inscribed, when applicable., Breadth of roads in

town shall be 0.4 mn on the map.

Raiway is shown by center line of track both for single

and double-~-tracks.
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. Cehera1i2ation_of toﬁn.le“fqllowed after.the_épfrrca~”
tion rule of’ map symbols. |

Buildlngs represented by dots are thinned out according
to c1rcumstances.- ' | '

As it is generally difficult to interpret gas and pipe
‘line on the photograph they shall be represented in-
reference to the data’ submnitted by Sk.

Value of agretic declivation shall be subnxtted by SK.
Oil-liﬂes shall not be represented an compiled.
manuscript,

Inscription of destination shall be done by SK.

e. Data sheets

Reads

Roads are classified by different colours.
Red solid line = : all weather paved surface roads
Greeh selid line : all weather soft surface roads
Yellow solid line: dry weather roads .

“ Vegetation |

For vegetation such as, forest; bamboo, bush etc.

‘needed toc prepare mask, data sheel is prepard by

claséffying them by different Coldurs,

forest : green

bush : blue
bamboo : yellow

.plantatlon: brown
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2. Eieid Survef_(Fleld completion}
Field Survey shall be carried out during 8th January 1990,
_and.BFh March, 19§O (60 days). During the perlod;.teaﬁ'leader.
. dépﬁtY_leader, mapping planner, chief engineer, mechanic . and 8
members consisting of 4 parties, - totaling to 13 member shall ﬁe
diépafched for about 2 months. to the field.
| Field Survey for this Phase shall be devoted mainly to field
completion to clarify important items to be represented on the
map - topography, ground features and place names - and doubtful
points arisen in plotting and compilation.

For verification and inscription of names and adminfstratjve
boundaries, close cooperatjon of SK counterparts is cordially
requested. Important c¢hange of ground features after aerial

photography shall be supplemented in the field.

2 - 1. Preparation

Following materials shall be prepared before entering inte

the field.
a. Preparation of éop]es _ for eaéh sheet
Complled mnanuscript :'ployester sheet 1 |
paper - 3
SSP ' 2
anotation sheet polyester sheet 1
paper 2

Coﬁposlte of conplled manuscript and anotaliton sheet
polyester sheet 1

SsP 2
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‘Data sheet for road =~~~ paper = : 2
" vegetation " . : a2

" . . water System . _‘1‘. o . _ ‘ . 2

b.'Pféparatioh pf mapériéi . |
Items té.élafify;fof.fhe.arqasIp}gtted:ahd.cthiledﬂ
with only photo-interpretation (without field
verification) | _
Doubtful points arisén dufiﬁg piotting_dnd c0mpi1ation.

Materials to discuss the specifications of final

prdducts with SK,

Shipment of materials for the technical transfer in

printing.

2 - 2. Discussion with SK
2 -2 - 1. Preparaﬁ!on

Before arrival of the main team to Kenya, deputy leader and
other 3 staffs shall arrive in Nqirobi to. prepare for thelr
reception. The main duties are as foilows. Of those, there are
many items to be'jndebted_to the cooperation of SK.

a; To discuss plan and.execution of operations with SK
conternlng field completlon. Items to discuss and to be
coﬁfirméd are as.follows:

1. Map style and its.apPIICation rule, compiled
manuscript and tying to the existing nap,

{1. Adninistrative names, place names and destination

names,
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i, Daté cohcerning'names of fdllbwing ftemns:
public bhilding; church, mosqueé, road, railway.
.ﬁodnialn; river, park, etc., |
:iv.':ﬁamihistfative. cadastral and national park
boundaries,
v, Name and/or number of each map sheet,
vi. Marglinal information aﬁd legénd.
b. To provide rangers, watchmen, laborers and drivers,
¢. To announce to authorities concerned,
d. To ask SK to assign counterpart persocnnel,
e. To ask SK to obtain credentials or identification cards
to the Tean members,
f. To ask SK to issue permit to enter into private pro-
perties and national parks to execute survey work when

necessary.

2 - 2 - 2. Provision of Materials for Printing.

In accordance with the request of the SK, JICA will provide
with following naterials:

Printing paper . - 5¢,000 sheets

Printing plate 280 sheets

(p.S.plate, positive type)

Printing Ink 200 Kg

Blanket ' ' 4 rolls

Chemicals elc.

JST sﬁall‘exy]aln the naterials and thelr use.
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2 -2~ 3. Dlscusslon on the pian of Opelatjons for Phase IV.
As thls is the 1abt occaslon 1o neet each other, the matters
concernlng draftlng and prlnting shall be djscussed based on the

"Praft Plan “of Operations for Phase v attached “to  this

document.

2 - 3. Preparatory works in Kenya.

Besides the aboves, foliowlngs Shall be dealt with chelfly

by the. Tean.'“

a. To prepare .to establish ﬁeadquarters énd sub camnps jn the
fleld,

b. To fecelve shipped equiprents, machinery and other
materials,

c. To purchase equlpments..machlnefy and other materials in
Nairobi,

d. To hire vehicles,

2 - 4. Field completion

a. Comfirmation of doublful pojbts arisen while iIn plottiﬁg
and compllatldn.
Doubtful points shall be verified in the field.
For. important polints, éurveying shall be executed by
using plaln tablés, when necessary. |

b. Supplementary study of the area of which aerial photo-
gravhs were not verified in the field,
Important ground features, such as roéds, public
establishments, etc., shall be confirmed in the fleld and
supblementary surveying shall be executed, when

necessary.
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éoﬁfirmatfon"bf_annotatiOné

_Anhoﬁétibhs‘which'bannot be verified in the offlde by SK
:Sﬁail be vérified in the field Qith.SK cbuntéipaft55
RéVislbn'§f Secular change | '

Sééular change in.ground featUres_aftér taking aerial
phétugraphs-will not be revised~16 pfinciple; However,
for the itenms conéjdéred'important to revise, survey

shall be executed after consulting with SK.
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3. Preparation of origlﬁal_manuscrlpt of ﬁép._

After réturhing ¢o Jaﬁan,_Original ménuscript of Hap:shaii
be prepared by arfanging Comﬁiléd ﬁahuécript_using fiéidfvefifiéd
data. Followlngs shail be Srrénged for'drafting:and printiug..

a. Field cohpietedﬁOrlgiﬁalr(origlﬁél ﬁanuScfipfwof map}

b. Results of éuppiemenfary SUrveying 0f qhéhgédfpaft.

c. Data for boundaries‘(édminiStrétivé, cadastral etc.)

d. Data for annotatibn (édministrative; géographiéél, etcff

¢. Data for road (classlfiCafion, name, destination, etc.)

f, Data submitted by SK (o0il line, etc.)

g. others

VI. REPORTING

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

" Organization of the Team is as follws:

.bUtY Membér Number for  Number of  Total
' a party parties

Leader Japanese engineer 1

Deputy-leader " 1

Mapping.planner " 1

Chief-éngineer " 1

Mechanic " 1

driver 1

vehicle ' 1

Field ' Japanese englneer 2 4 8

Completion counterpart 1 4 4

laborer 4 4 16

driver 8

vehicle(including 2 trucks) o

VIXI. WORK SCHEDULE

Work schedule is shown in Fig. 4.

(1673



(X. FINAL PRODUCTS AND MATERIALS

Final products and materials of pPhase III (3rd year) are as"

follows: _

1. Stereo plotting énd-compllaflon
a. Plotted original 28
b. Map sﬁowing control point distribufion : .28
c.'Recofd of orientatldn 1
a. Annﬁtat;on data ‘ _‘ :éé
e. Vegetation data 28
f. Road data 28
g. Water system data . 28
h .Marglnal information data 28
i. Others 1

2. Field comnpletion

sheets
sheets
set

sheets

: shéeﬁs

sheets
sheets
sheets

set

a. Original manuscript of map {field completed manuscript)

43 sheets.

Copies‘of compiled manuscript on which boundarles.
place name, etc. are verified by SK,

Varlous data sheets revised by field completion

Aerial photographs with fleld-verjified data.
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DRAET OF PLAN OF OPERATIONS

FOR PHASE 1V

'gs‘thié is ‘the last timg for us to meet and discuss the
'matters,tdncernlng the Study.with S¥, ﬁeréin is tentatively set
“up . the plan of operations for Phase IV as follews. It is,
however, sﬂbject to nodification according to the progress of the
Study of Phase III and/or other conditions which may affect the

progreés of the Study.

1. Drafting

Using original nanuscript, road classification data,
annotation sheet, etc., final drdfting shall be carried out by
colour separation negative scribing method to be readyfor making
plates for printing. Negative scribed sheets, negative mnask
sheets and positive sheets for annotation and marginal
informnation shall be prepared. Prodecures for drafting is shown
in the annexed figure in which the produress for plate making ahd

printing are included.

1 -~ 1. Map style
Map symbols shall be finally determined after discussion
with SX in time for drafting. For thls purpose JST shéll suﬁmit

a sample sheet of flnal pfinting.
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1 - 2. material. - _
Stable synthesized polyester sheets shall be used for all

cartographic works.’

1 - 3. Composite negative. | |
Scribed sheeté,‘maék shee{sJana annotation Shéets shall be

composed - -into bné"négétivé.-gjlm so  that one bolduf_ nay bé 

included pn.ohe sheet for the sake of\p}ate.ﬁaking and printing.

1 - 4. Composite Positive

Composite positives shall be ‘prepared conposed  of mainly

linear elements to help nap raintenance (réviéion).

1 - 5. Connection

care shall be taken for connection of each sheet between

adjacent ones.

2. Printing.

Printing shall be carrifed out by off-set printing machine in

6 and/or 7 colours:

The sheets for general vse shall be printed in 6 colours and
the sheets for administrative use shall be printed in 7 colours
with aver-print of .sub—district boundary on the sheets for
general use hy 7th ceolour.

-Before prfnting, proof shall be read and the approval of SK

shall be obtalned.”
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2 - 1. Plate making., = = . S
Printing plates shall be prepared by phote-lithography by

using composﬁte negatives.

2 - 2. Pr!nting.

.ﬁprlntjhg shall be carried ont by off -set printing machine in

6 and/or 7 colours. Number of copies shall be 1,000 for each
 sheet.
.general sheet 6 colours 500 coples each
adﬁinistrrative sheet 7 colours 500 coples each

3. Work Schedule

Work schedule 1is shown in Fig. 2 of the main text.

4. Reporting

At the end- of Phase 1V, comprehensive report shall be-

prepared Including the progress and the results of the Study.

5. Final Preoducts and Materlals
a. Drafting
a set of scribed orliginal 43 sheets
b. Printing
Printed map in 6 colour 43 sheets

500 copies each

Printed mrap in 7 colour 43 sheets

500 copies each

c. Report

Final report 20 coples
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o continue with his présentation:

'S OFRICE ORG12TH JANUARY,

. ]

Asst. Director lizpping - Chairman
Supt. Hamping ‘ . _
Principel Photogrammeiric Asst.
Chief Cartographic Assi.

A7 Principal Photolithogravhic -As:
Deputy Leéader '
KHaoping Planner
Chiel Surveyor’
JICA FRPERT
JICA BEX=IRT |
Officer--In:Cn
Secrelary

b
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JICA STUDY T

arge Technical -

s %as a follow-un of ihe preceeding meeting held on 11th Jenuary, 1950.
e Chairman gpened this session a2t 9 hrs and invited the Depuly Leader

-Thé3Denu§y Leadef informed the meeting.fhat the hatched arez on age 26
'(fig.1) of the mroject documeni had been Fully.ceapleted during phase II

and sample sheets wiould be zvailable

He said that field Survey for phase IIT shall be devoted ma2inly &

to relevant officers for ratification.

o .rield

completion to clarify importznt items to beé represecnted on the map- .

tovography,; ground feature and place
from plotiing and compilation.

names and donbtfnl vpolnts arising

For verification and inscription of names adminisirative boundaries, close

co-poeration of SX counterparts is cordially requested.
photography shall be supplemented in ‘the

of ground features after aerial
field.

Tavortant change

The Devuty Leader further informed the meetihg that various orinting
naterials had been brought for the whole area to be covered viz.

- Compiled mapuzcrintis,

annoiation sheets;

Conposite mamuscriois, data sheets for rozds

It was agreed that furiher discussion and consuliation bLe held beiween

J5T and SK staff on cartographic and

Lithographic aspects or the project.

JST admitted teking responsibility in canp establighment and maintenance

while executing the progranze.

The Deputy Leader also requested'that SK provide cadastral boundary data
by end of February 1990 so that inclusion of the same pay ve done in tinme.

A sanple sheet for Voi wes presented

by the Deputy Leader and it was

agreed that fill-ups and annotatien corrections te done for each sheet

‘that is already Fairly done.:,

Hext peeting was fixed for 17th
closed a2t 10.29 hrs.

February, 1990 2t 9.30 hrs. Heeling

K.ﬂu;

Ronbg lwvero
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"G DETWZEN JICA SLUBY T 13 (Jﬁ”) AND SURVEY OF
P

HIHURES OF THS MEBTT 4
KETA (SX) HELD I THE ADM'S OFFICE Oil 17TH JAWUARY, 1990
SRESTHT: |
Mr. 3. R. R. A, n_fo o T ATM - Cnalrwn
Tr. Kazuo Muraok ' ' - .Denuuj Legder g
Lir, Witsuo Yoshida .- Happing Planner
Br. Wadashi Hidala : - Cn191 Surveyor
tir. Hiddo Ishibashi © «  Surveyor
¥r. Yoshihiroe Azuwma : - o
iir. Minori Ohnsoka - " JIUA STUJV T 3 AL
tir. Yutaks Xolufu - "
M. Minoru Arad , - "
Mr. Norio Goio T !
ilr. Hakoto Cou31noto e - "
AMr. Koji: Yﬂﬂ“"1+ccn1 ' YL Lo -
tir. Michimzsa Hekai B Janenﬂse Ehpert 2
. Akkifusa Itabashi - '
3r. A. Odhianbo o . Supt. Mapuing .. :
Mr. 8. A. Chabeda S - ‘PrlnCTﬁul rhouolluhoa _nnlc Asst,
Mr. B, Kipando - - - . Par Principal Phbltogrammeiric Asstg'
Mr. J. Ogutu ' o S - Cnier Cariographic Assistant
Mr, 2, Muia : P '~ -Chief Photolithographic Asst.
Mr, C. A. Kivele : — -Senior Cartographic Asst. ™ - -
ir. Rombo ifvera | R ~ Oofficer-In- Cnbrge, 1 chn10?1‘
' ' (Secretary} ' .

The'meetlnc vias held in tne AIN“S orf 1ce and st?rted at 9 30 hra.

Opening the neet1nb, the Cnhlrman welconed all” the nart1c1oanus
uartlcul@rlj the Surve"oru from Japan. Soon after the lntrodu0u10n
Trom both sides the Denuty Leader EJSi) annouced that departure o
the working area would ve immediate and that the field Suax”'. L
anticipate %o conpleue data collection within a period oi one wonth.
Buring the szme meeting the Deputy ILeader issued six copies of the

project renort for phase 1T to the Chairman.

It was agreed that JST'and 5% expﬂrts meet in smaller g10uns end
discuss wechnical dEbolls recrardlnD the vroject,

Again the 1ssue of SK counuerparts vas: dlscussed and it viag ag*eed
thai the officers selected be readj Tor field work. Action ¥r, Ogutu.

The neeting ended a3y j0.00 a.m.
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