'3412‘ﬁfafting.

Based ' 6n - the o?igihdl manuscribts, "Scfibed originals were
produced by scribing each separate ¢olor sheel negative. (Figure

16)

3-12-1 Map Symbols _
The specifications of -map _symbois and marginal Information
were those agreed with SK ifor -application, along with the

mardinai information sheet provided by SK.

(1) Symbols
The applled sYﬁbols werc basically applied from EBast Africa
Specifications and identical with those of the East Kenya
Topographlc Mabping with exceptions of boreholes, water

holes, wells, and springs.

(2) Application of Map Symbols
1} Whén an annotation overlaps with an important [eature,
the annotation was moved 1in location in the following

order of priorities.

4

> o ]

3

2) A cutline passable by vehicies is represented by the
same symbol and color (red} as the trail and annotated

as "Cutline”™ in black.
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3) Fences wefe annotat0d“in black.

4) Some Qf_thé'specifﬁadfieiter types were not available

in Japan aﬁd.fherefore'SGBStitutedfbf‘simiIar types as

follows. )

Specified © ‘substituted
GILL_éANs MEDT UM :_ R FUTURA L1GNT
GILL.SANS MEDI UM LIGHT ”-FUTURA:LIGHT-ITALIC::i-..
ITALIC | . |
UNTVERS 57 CONDENSED UNIQEﬁé 56 MEOIUM ITALIC
G:LL sANs LIGHT  RUTURA LIGHT
GILL SANS LIGHT ITALIC FUTURA LIGHT ITALIC
UNIVERS 65 ' UNIVERS 56 MEDIUM CONDENSED
BEMBO BOLD ITALIC GODY MEDTUM ITALIC

5} Process screens for wWater surface wére specified as 133

Ifnes/inch but 150 lines/inch was aﬁplied.

3-12-2 Material for Drafting
The material for drafting USed.was stable scribing base and

polyester base (#500).

3-12-3 Drafting
Drafting was done by the negatlvé scrlﬂing method. To make
color separatlon plates for ﬁﬁcolqr and 7-color printing,
drafting was perfofmed ‘for each c¢olor to produce scribed

sheets, mask sheets, and positive sheets, etc.
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Furthermore, their.composite'filﬁ.lhcorﬁorating them in one
sheet for each color was prepared. Refer: to Figure 16 for the

_specific'processes.

3-12-4 Color Separation -
" Color sepérations were as follows. = Composite film was
generaied.to have everything in one sheet for each color for

the convenience of subsequent plate making.

{1) Black sheet :
‘a.Marginal information, annotation, building symbols, etc.
{positive)
b.Grid llﬁes, grid values ({(positive)
c.Vegetatlion symbols (mask}
d.Ground features (scribing}

e.Crowded area (mask)

{2} Blue sheet:
a.Annotation (positive)
b.Water system (scribing)
c.Water surface (mask)
d.Swamp (mask)

¢.Mangrove {(mask)

{3) Red sheet :
a.Annotation (positive)
b.Trail (scribing)
c.Road (mask}

d.Boundary (mask)
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(4) B:own‘shﬁet-: _
'a;EleVétiOn annotatidnS“{pOSitiﬁé)'
b.Contour line {scribing) '

‘¢.Sand area (mésk){

(5} Green sheet
‘é.Forbst {mask) .
b.Plantation {mask) -

C.Vegetatlon'{maSK)

(6) Grayish greén sheet :
a.Cadastral boundary (scribing)

b.Annotation {positive)

“{7) Purple sheet

a.Boundary, annotation (positive)
3-12-5 Making of Scribed Original

(1) Image printing on sCribing sheets
ﬁeverse images of the original manuscripts were printed on
diazo coated scribing shegts.. Resistering holes were
punched beforehand in matching of original manuscripts and

scribing bases and other sheets to provide clues.
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(2)

{3)

(4)

Making‘ofISCribe& sheets

Scribed sheets were made for such classifications as roads,

”buildings. boundartfes, -neat lines, shorelines of "rivers,

lakeé“and ponds, contour lines, etc. for each color with

Qﬂe 'atteht10n=-paid: to prevent missing 11ines and ensure

- proper representation in scribing. Cross: resgistration

marks were entered at the mid-points outside of the neat

lines and hook-shaped marks at four corners of neat 1ines.

"Mask sheet -mak ing

Line images of scribed sheets printed on the vinyl coated

based with punched heles by the photo corosion method were
peeled. ‘Unnecessary lines were eliminated. Reglster marks

were entered as 1n'the scribed sheets.

Making of marginal information polyester base and annota-
tion sheet.
a) Manuscripts of common items in the marginal Information
were prepared on the polyester base. Negative fllm was
then developed from them and reproduced on the ﬁolyester
base In a necessary number of sheets, photographlcallf..
'Uslng them as base, marginal ihformation; annotat1ohs;
building symbols, grid Values. and other symbels made by
photo-composing on the strip p03}t1Ve'sheets based.on:
the annotation data shéets ahd.the brignal manuscript;

ware peeled and stuck up with liquid adhesive.
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b} With respect to names of rivers, seas, lakes, letterings
were made in accordance with the anpnotation data sheets

and stuck up.

_¢) With respect ot elevation flgures, coatour_figutes;fphoto

{5)

(6)

composing was ‘made : based on the cohtrol- point data

sheet, and stuck up.

Making of grid sheet polyester base |

6rid lines were scribed on ‘the scribing - base ﬁslng a
precision fcdordinategraph “‘and - then reptésenteda:on the
polyester -basé._by - photography.  Uaneceaary  lines were

eliminated by referring to the original manuscript.

Making of additional colo: (purple) sheet for government
use

The sheet required by the use of additional color for

- governméent use was made by producing District and Sub-

(7)

district boundaries on the pcoliyester pase and sticking up

annotation corresponding to the administrative names.

Matching
Matching was made properly among the scribed base, mask
sheet and polyester base for each color to ensure proper

scribing of graphic patterns.
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3f1256'fﬁspgction'énd Proof Reading
%CO}Qr'printed composite positive originals were made by photo
iithogtaphy Iwaier coating) and taken to Kenya fof inspection
‘-aﬁd proof feddfng for anﬁ presence of discrepancies 1in
-rgpréseﬁtatIOQ; abplicatiqnf delineatlon, annotation, as well
"as for m;ésing information, by referring te the origlnal
méﬁdscfipt,-annotatibh data sheets, and other data sheets. in

cooperation with SK offictals,

3-12-7 Making of compfehehsive'ﬁoéltiVe Eilm
CompréhouslVe poisltive film focusing on ilnear elements was
made on the .polyester base s0 as to permit efficient revision
of the topogrpahic map by SK to keep up with changes over

years.
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3-13 Printing

3-13-1 Outllne--‘ | :

- The topogrpahlc maps were prlnted 1n L) colors and 7 colors by

T offset’ printing ‘ Printing 1s the final process of map maklng
Before golng to the press tor final printlng. proof prlnts
were made and read. and also_lnspected by the SK counterpart

to ensure everything was in order.

3-13-2 Plate Making
From’thé-negative film for each COlér‘baséd on the scribed
draft ariginals, printing plates were made using aluminum PS

plates by photolithography.

3—13H3 Proof Prints
Proof prints Wwere made from printing plates by a flat bed
printing machine.  The broof prints Wwere checked carefully for
the duallty of color;ng, matching, dimensions, linear
elements. Defective sheets were corrected against the scribed
orignals, and re-made. After final oroof reading by the SK

counterpart visiting in Japan, the map sheets were printed.

3-13-4 Paﬁer in Use
Map printihg paper of about BO In size and 90g/m® In basis
welght was used. The paper was chosen for its quality that 1s
resistent to folding, tension, tearing, bursting, énd free
from contraction/expansion. The test results of thp paper
performed by an authortzed public instltution are glven In

Table 8.
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Table 8  Physical and Chéhicél'éhéfadteristics
of Prinling Paper

T ~ Resulls of “tdsting 7

‘ Come ]%i?é&e""_néiﬂﬁ_mﬁﬁ{{ :
R O I
s | em | o | oail
] Dry |Machine dxrectlon e s | ns
. | [cross divection | em | @ | s |
Tensile breéking\strengthttgl i Hel Rachmeyaemon _m-3.—6_6_—r-'_ ‘3_*3'0-_““2:‘;ﬂ
B T L = I

Burstang strength[tgld} Dry 111 145 3.8
| S B N N
Twnmﬂnmm{} 1@@9?9@99E_Jﬂ_ﬁu. s e

Cross direction 48.8 100.0 85.0
[ Folding enduranceftie) Wachire direction] 1,700 | 1,900 [ 1500
[MIT type tester) Cross direction | 1,906 | 2,500 | 1,600 |
TGurface strengthldl Swlee | 6 | & | 16
B | s | w | 1
Soothessbed . |Swlee | & | s | 0|
- et | ® | v | o5
 Brightoessfl) T T we | w2 s

I Y Y Y
Degree of sizinglsec) T o ) @ﬁdm+ﬂwg;ﬁAr
T o “l__,______w._-_.____,_v__
“orparsion(®) (HS0SM  |Nachinc direction|  0.061 | 0.068 | 0.060 |
—[_;;oss direclion *—rﬁuii?‘ 0.218 0.4

Yote: Web reans the condtion in which the speciren has been irzersed in water at 20U and is soaked
_ vith superfious vater.

Roor tepperature: 20T

Furidity: - b5%
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_ 3413ﬂ5'§r1htipg
Prlnﬁing wasldanc by offset printing machine.
6-color prihﬁing': 43 sheets,f500_copics cach
-7—&dlor'briﬁting : 43 sheets, 500-cop;e§=§acﬁ
The-?—doidr_prihts'wefe for'government use with sub-districts

represented in additional color of purple.
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3-14 Commonts .

3-14-1 Aeria) Signal
Réflecfing:the yériegatéd idpography_of_tﬁe éfea éovered by
 .aérlaL pﬁbﬁbgraphy,_ranglng from cgastal plains, 1n1abd hills,
to'mouhtﬁiﬁs dﬁd‘péneplains, Lhé-condltlons, lﬁ which control
=b’olnts. both existing and néwly set up, . for signalizatlon were
lo¢étéd;gﬁéré §1s6 varfed. Signalizatlon.was made by trying

to use éuch materials that were available at site. Namely:

(1) Sméli plecés of rocks laid out on the ground and coated

with white paint.
,(2) Logs lald out on the ground and coated with white paint.
{3} Combination §f (1) ahd {2)
idj'Painting bf outcrops
Aerial slgnal 1s made for identification of_the locatlon of a
control point made easier by sharp conStrastiqg.of:the signal

against the ground due to enhanced difference in reflection of

the sun light.
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In;:thé_ case :bf' the éarth surface of the: ground,H’the
_djfference in- reflection is Known to be " largest when
‘signalized at.a clearance of one meter trom the ground
But When slgnalizatlﬁn is made-ln ‘a mannér as above. it is
jmposslble to have a clearance of ‘one ‘méter. 1In the case
:Qf 1(1),_ (2) or '(3)  aboVe 1t suftices to pay attentlon
31mp1y not to reduca the reflection of paint durlng the dry
season when there.is‘little growﬂw;of vegetation.but if
pﬁotdgfabhy' 1$‘ delayed due to weather ‘conditions, for
example, until after the rainy season, the stgnal will be
covered by' qrass and solled by the. tlme photography is

resumed requiring to be replaced.

In the rocky areas, dark green and other dark color tones
of outcrdps turned out to be unexpectedly retlectivé mak ing
tt rathor difficult to choose the right color of palnt.
Wwhen outcrops are signalized, 1t éppears to be safer to
choose c¢old color types with absorbtion rather than warm

color types with higher reflection.

3-14-2 Aerlal Photograbphy
(1} Aerial photography for pricking
Aerial photography was planned for pricklng of bench marks
and for plotting. Aerial photography for the pricking
purpose was the first attempt ever made. In fetrospect.
the attempt proved to be a success because it prevented a
ppssible delay in the ﬁorx process subsequent to prickling.
in view of the difficulty experienced i{n the aertal photo-

graphy for plotting.
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bue to‘weather cohditldns,'photography was carried out-ffom
under’ the cloudé at-.varlous"altitﬁdes,' res&iting in
variations in photo scales ranging 1/8,000 to 1/40,000.

But  the. avallability of latest photos of the leveling

. routes permitted pricking of the bench marks and minor

(2)

order leveling and other surveys that followed.

Thq study area 1s covered with wheel prints of vehicles on
Safapi in'varlous directions. Unléss equipped with latest
acrial photos to serve as a guide for access to a point

several kllometérs away, it would be difficult not only to

reach the.destination but also tc make a return. Roads

going thfough depressed afeas ofiten have sections covered
Q;;h‘gfass gfoﬁn in muddy gfound; and If not carefully
réadiﬁg the photo, 1t is quite likély to get édught and
gﬁuck tn such a séctibn of road. FOr. areas in which
difficulty Is anticipated in aerial photography and ground
surveying invoiving the hinterland is difficult without

aerial photos, aerial photography covering the planned

routes as done in this study should help the subsequent

work considerably.

Aerial photography for plotting

In view of the signinficant difference ln'glimate belween
the coast area with rainfall of 1,400mm and the inland area
with rainfall -of  several hundred milimeters, different
directions of flight courses were planned : NNE-SSW for the
coastal area and E-W for the inland. bue to the varlations
{n Elight altitudes, datum plé.me's were - set at 500m for

coastal and 1,000m for inland.
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Contrary to Jthe expectation, photography' of the coastal
area where much ralnfall Was anticlpated was comploted s00n
.atter the start whereas for the 1n1and area. photography
planned for the. flrst year Was not finished on schedule due
to -the prolonged bad weather conditlons extendlng from
December of 1987 to March of the following year ' The area
happened to be lccated where_the climate changes between
the coastal and the inland zones but judging from the fact
that there was not clear day during the entire mlnor dry
season, the weather ls considered to have been not normal

for th1s particular ‘yeat.

Anotnef attempt was nade without snccess'tc‘fly this area
rduring the next minor dry seaeon of‘July te‘A0gustH1988.
It was in the end of'February.ef the follewlng yeaf that
tne aerlal. photography was completed; Most cf _the
photography therefore was accomblisned in the month of
February .for both Eiret and= secend years. For aerial
phctcgraph? of areae where tlme favorable for photographic
fliahts_is limited, the use cf jet alrcraft with faster
cruising speeds should be considered to make the best of

that llmited time.

Considering the.photo scale of 1360,000 and the use of a
super wide angle lens, 1t is not advisable to use the
photos for plotting of larger scale maps. Instead they can
'be better utilized to generate photo maps for management of

huge tracts of national parks or for tourist.
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3-14-3 Pricking
”wltﬁ'rGSPQthfo the existing bench marks plannedxfOr pricking,
mosﬁ:migslhg bench marks occurred in the first order leveling
rﬁute'aiong_the éea coast-from-Mallndl;~via Mombasa, to Lunga
Lunga. Tﬁé? Wwere lost  most1y in connection with the road
reconstrUCtloﬁ wak. _Another area whero lost beﬁch marké Wwere
maﬁf next to the above section, was east of Vol where the
bench marks were set up on the structures related to the

'urallway‘going from Mombasa to Nairobi.

The original blaﬁ called for pricking of 383 existing stations
but actually 147 stations or 38% of them were found. More
loét stations coccurred in the coastal areé than any other
place, and more than 90% of ‘the stations were found in the
less populated inland area., Extra attention needs to be paid
to the .location, material, énd structure of those bench marks
that are to be Set up iIn areas with large populatiion.
Pricking proceeded smoothiy, helped by the latest aerilal
photos of the proposed routes made available in time, as

mentioned earlier.

3-14-4 Control point survey
(lj Geodelic control point survey
Geodelic control polnt survey was conducted by GPS observa-
tion in the second vyvear for reasons .that 'some of the
exlsting control points. te be used were lost and that the
heights were not accurate enough because they were based on

Indireéct {(barometric} levelling.

— 117



'The nUmbef of points from which data were required were 3
_fdr planlmetric positionlng, 3 for planimetry and vertical
posltloning. and 4 for vertical positionlng. totalling 10
-polnts. These points being dlstributed 1n an area of about
280 km ecast - and west and leokm north and south 10 geodetlc
contro; points 'and ﬁ;o bench _marks _WQre- used as: Q!ven

-poihts?_

Starting at én ekiéting point, simUitangous obServatioh ﬁas
made at Lhree ﬁbints .confinously Eo-:clése‘-to andther
ekisting:point. The nﬁmber'of triangles GhoSe sideWIengths
were. obtained by 3—polnt'slmu1taneous observations amounted

to 13,

The repeatability of measurement as téSted by observing the
same side length at two'different times was in the range of
1:1,610,000 to 1:55,000, and within 1:100,000 with one
exceptlon. Measured side lengths ranged trom.zlkm to 126km
'averaging-SZRm; with standard deviatlons of 0.000m - 0.103m
averaging 0}015m showing the accuracy decllines as slide
lenths are longer. 1In GPS observations, the closures of
~heights were all within 50cm exXxcept where long distances
and many nodal side lenghts were'lnvalvéd. For a distance
of 100Kkm more or less and'about 2 nodal side lengths, the

closure was within 10cm. ' ' ' e
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These_results'show the contro!:points_weré accgraté cnough
for medluq Scaié'}topodfaphic mapping. . The giveﬁ peints
WOT 6 also=0bsérved as part of simultaneous observations and
the control"poiﬁps'useq for'géodetlc surveying were.proved

to have good enough accuracies Iin positioning.:

‘(éf Leveling
The requiréd:accﬁrécy for leveling was 50mm.fS.- In view of
the long-dlstances.of-the'routes to be covered, and as it
wWas necessdry"to prevent repeatlng; permanent monumenta-
'tldn  was invloved. Therefore,  better accuracies were
‘malntalned_throughout by uéing staff stands énd performing
two way observatiohs or having two teams performing in

‘parallel checking with each other while proceeding.

As a result, closure errors were all within the toilerance
and even one third of the tolerance for most of the routes.
At first, observations were made during the day—-time but
the heat was so strong as to affect the efficiency of work.
Therefore, Work hours wWere changed to mérning and evening
hburs when .it was too hot. .and the work: proceeded

efficlently enough.

3-14-5 Aerfal Triangulation
Intitally 722 models were planned for aerial trianguilation but
they wéfe changed to 757 due to the'photography prolonged into

the second vyear.
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When £ilm is brocessed on stte.whéro facilities are not good
-fenoﬁgh;h it USu§11Y :solihaﬁpens that' coﬁtract10n/pransion
occurs  in  the filﬁ JWSileJ being processed .resulting in
residuals of the ‘Eidu&;i&ls -réajch'i_in_g”th-e"?fg;q{ji'reid. limit of 30
In ‘this ' study, since :fhe 'film':affér flight was taken to
'Nairobi.for-prQCGSSIhgp-the{tesults were éxcelleng‘ﬁfth_zo
for maxiﬁum resfdudl and 13.3 fér étaﬁdard deQiatiOnf The
results of aéjﬁStmént qompufaiioﬂs showed both'feslduals of
control points and disctepaﬁcies of Eie péints.welliundor the
tolerancé;-due to the avaliéﬁiiitf of acCufateICOntrol p61nts

at appropriate locations.

3-14-6 Field Verification
The map symbols for East Africa Specifications covering Kenya,
Tanzania, and Uganda, were basicaily applied for the Study.
Théy have 13 classlficatlons: road, ancillary road facility,
railway, buildlng; boundary, control point, miscellaneous
{other iaciiitiesj, customary symbols,.topography,‘éadaStral

information.

The system 1is characteriied by detailed claésifications bf
water sYstém 'and vegetétion and “the représentation of
cadastrél information in the topographic map. Thefe are 20
symbol types for water system alone. It seems to reflect
small amounts of rainfall 1in fhe area and fhe..importance

attached to the information about water resources.

Vegetation has 16 symbol types. They are classifled rarely by
speclies but mostly by types and denSity of distributions with

emphasis on ecological features.
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In'stereo.plotting[ éu&h.hési¢ 1témé_{or the topograhic maps
as rlvers.'foéds; raliWaYs;'weré-deait‘with first._téllowed by
buildings, vegetation. contour ' limes in that order. Flve
colofs of bléCk, -réd. ‘green, . orange, ' and pufple. Wwere
lspecifgeﬁJ for .deiineatlpn of. these items not only to_.maxe
ihélr distinction easler after plotﬁlng but alse to allow
.dlsfiﬁdflon Qf'ljnes when they Wefe'overlapped. The resulting
plbttéd.mahuScript fs not necessarfly easy to read but it is a

hlghiy accurate data sheet based on acrial photos.

Compilation produces the compiled manuscribt which is a
plottedzbanuscrlpt made easlier to read'by apblication of some
map symbols according to a certain set of criteria. Complla-
tion involves displacement of riyers, roads, and railways Lhat
run in parallel and generallzatién of buildings in a densely
built-up area. This is important to know in the use of the

topographic map of medium scale in general.

Aerial photography was partly done in the seccond vear, Thé
area covered by this photography wWas plotted first in
precedence to the field verification. But since keys for
photo 1nterpretation were alreédy aVailable from surrounding

area, there was no problem in doing plotting.
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Cadastral information 1ncludés boundaries: of forest reserves,

and cadastral boundaries and numbers of national lands,

The maps based on these symbols tend to have emphasts on the

répresentation. of ‘land and nﬁtutal environmont rather “than

_cultural aspects. The field verification was Jolntly
condUCted by Kenyans and Japanese. Collection of data for
annotatidns,. boundaries, cadastral 1nformation and_"bther

related data.wés doneﬂby $K"wh11é the Japanese team engaged in
verificétlon Sf f§bbgra§hi§ and_grbuhd feétu;és and géYs for
phoio iﬁtefpre;ation.'  Data fot._aﬁﬁotaflons -ipciudiﬁg"plhce
names and administrative names had béen aS$émbied by SK ahead

of time contributing to the progress .of work on schedule.

With respect.to topographic and gfound.features, it was. easy
for such items for which information is available 1like roads
~and railways but telephbne 1ines, wells, water pipelines, .etc.
were difficult to verify due to a lack of data,” requlring

hearings and follow-ups on the slte._

3-14-7 Stereo plotting and compilation
In stereo plotting and compllatloh, it is crucial to maintain
accuréﬁy required for the topOgraphic hap and unlfofﬁity_ln
criteria for selectlion of 1temé for représentatiﬁn aﬁd methods
of delineation, and In quality of every map sheet. Thérefore,
a detailed manual was prepared specificaiif for this pfocess
of work describing the work procedures and applicable criteria

to ensure uniformity.



3—14dé Fleld Comblétlon
Fleld cémplétion. was made én_,the 'bas1s of jfhef compiled
'manuscripts; ‘Te meet the séheéule §n“t1me. dﬁplicaﬁes‘wére
made combinlﬁg.tﬁe ¢dmpi1éd_maﬁuscfléts and'ahhotationwdaLa
‘sheets _ahdi sén£  to SK 'Beforehand. fbr‘ 1nspectibh..: In the
fteld, the hﬁﬁibnal'park Oftlces‘and'schodls'and-otﬁer;public
flnstitﬁtioﬁg were .moét ébbperative. in assisting the work.
Deiincaiioh' df"'cgdasiral' ihfq;ﬁation ‘onto . the compiled
l.ﬁanﬁsérjpﬁsg’waé ¢0mpfé£ed most .éfficientiy thanks to the

systematic'sufvéy'énd inspection by SK.

3-14-9 Drafting |
_Drafting Wasdeﬁe by the color separation scribing method.
“And printed draft samples were made by the time of fleld
compietiOn, and discussion with SK was held on that bpaslis.
"When the scribed original was produced, a colered proof on
sytheleed sheet was génerated by water coétlng method and
sent to SK for approval. In the meantime, the chief engineer
of the Team was dispatchgd to Kenya for discussion with SK on
the matter and took back the results personally for

incorporatlon in the scribed original without delay.

Tﬁe scribed original can be used for .reproductlon in the
future and therefore they should be Kept by paying attention
to temperature.and humidity. The comprehensive positive film
has been developed tb help revision survey of the maps In the

future.
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_3414;10:Pr1nt1hg
Thd pfdof'pflnts:of thé_finél-products, printed mapé, weré
feéd'and checkéd:by iﬁc.SK:céunterpafp; Theﬁ th§ maps Rere
- printed on the latest model of .computéf%céntfoiled of f-set
-printlngimaéhine with uhifofmlty iﬁ priniiﬁg quélfty. Qﬁélity
ot ma§ paper with excellent durabiﬁityfwas_précured'to reduce

the tears and wears of the maps after repeated use.
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Attachments
i. Scope of Work

ECOPE OF VORX
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MINISTRY OF LANDS AND SETTLEMENT
AND

JAZAN INTIENATIONAL COOPIRATION. AGENCY

NAIROBY, 1S54 MARCH, 1%87
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Mz, DAVID KadMau M=, AZRA TAKAEASHI
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INTRODUCTYON

to the racguest

In respoﬁse 0% -the Goverament o the

Republic oif Keqva (he“e‘n.f 2y refexred to as "Kenya'), the
deeinmeht oF Jaocn aecla g to , conduct ‘the Topographic

Mz 501nc o SQULh &enva in the Renuollc of Keava (he?elnasuef

"the Study") in eccordance kah the re‘evant

laws and regula;;ons in force 1n Jcnan.

the Jcncn Ingef1a 1'cmal.-t’:facmrsa"'at''ic-n Aceﬁcyﬂ
"JLLR"),

Accogdingly,

{here*qa:hef reqe::eé to as the ofrlclc1 aacqcy

recnonSLble for tﬁe lmD‘EMEﬁLaLlOH an t&e tecnnlcal

cooperation proufamme of the Gove nmenu of Jaoan, will,

uncertake the SLucy,-an c‘osg coone*aglon w1Ln tbe
authorities concerned of the Goverament of Kenya. The
Survey of Kenya (hereinafier refesrred to as "SK") shall

act as counktexpart agency to the Japanese stuév team

"*the Team®} and zlso as

cooxdinating body in ralation with other covernmental and

non-goveram enta} orgenizations concazned for the smaoth
lmplemennqtion of the u
The pvoseQL aocwnenc sets forth the scove of work with'.

regard to. the Study.

{2)
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Yt
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"OBJEICTIVE OF THE STUDY:

detzils arxe shown in Apvpe

:Aefial_?hotogzaé&z
Rerizl photoaraphs s
'p roxinziely 1/60 . 0 O

Leveling

ndix-4)

nall be tzken 2%

Qa.

Leveling shzll be cariried out

controls ne<essary f

rmeppine work.

Aexiz} Sicnzls and P

or aerizl

ricking
- -l

The otijec tive of the SLucy is. to prégare-the-llso,ooo
:LODGC“aUh‘C Map covering za'erea of approximetaly 29,800
squc:e kLlCm@ha**_shacec on the atteched mzo (Appendix-1).
SCOPE OF THE STUDY
In order to achieve the asbove mentioned objective, the
study will cover the following items. {The technical

the scale of

to obtain verticzal

trianculation a2nd

Aexial sianzls snell) be placed in

aerial pnotcc*aonv,
points on the aerial

£i=14, if necessa-y,

and prick:i:

photograohs

.

ns

The topogrevinic map information relatsd to lend use,

vegetation, etc. shall be wverified in

(3>

the field,



"Based on the compil

derial txiangulation shall be caxwied ovt by analvtical

hall be carried out'using stereo

s
‘plotting instruments &i the sczle of 1/50,000,

s, vegatztidion, etc., which cannot be

hotogo raons shell be

!
H
[a]
'Q
4]
b
o
~
[N
Ix”
m
Do
Nt
Jw=
i
Jaia
1]
on
[«
jo
re
s
o
o

verified in the Field end plotted on the caﬁoi1cfibn

Adrinistrative boundaries and geocraphicil names shall

be verified and indicated on the paper cooy of the
comuilation shé<st by SH.

Drefiting
—_— T . .
ed sheat, scribiag siell be carried
out on the stsble polyester basa. for severzl ¢ol
segaration plates. Mep

thosa adopted by sSK.

Pria .,ng
Plete mak:ng sitall be carried out using 1/50,000

ribeda negatives, and printing shall be carried out

c
by the offset method.

Qu

T

(4)



STUDY SCHEIDULE

“conducted in accordance with the
e (Apo

o ' SEPANESES o
A raporiy shalﬁ be prBSLULEd 'to SX by JICA everyviiscal year

(f“cn Abrll to Ha_ch) _

The nate:xals meqt1on2ﬂ*1n Anoenﬂ_AHB will bé suomitted to
55& by,the Gove:nmentZOLIJagana

AL} naps produced under this project shall besr at the lowex
2zgin the followina: _
This map was pLeUQ_eé_jdintly by Japzn In;e*1=tional_

Cooperation Aaeqcv {JICA) under the Japenessa GoVe*1nenL

chnical_tooperation Progrem and the Goverameat of the

e
Rezublic of Keaya.

A

Qo

.,
;- S
L

(5}



VY.

RTAKING OF THE GOVER ew—u" OF KZNYA

Q
M-
=

(25

(3)

(4)

(3}

(6)

(7}

(8}

wl
]
b

o N

“sojourn in Kenve for the duration of t

t of the Stuéy, the Government

to sacura szfebty .of the mempers of the Teem,

to permit the memvers of the Tezm to enitsgr,

il
therein, and eh_‘b*'tﬁem from ‘élien‘registraé
rég@irem ents and consu‘ar Leﬂs, _
to exempt the members of the fezm from téxes, duties
d‘pfhér.charges oniéquipmeht, necn11e:; £nd other

(13
materizls brougnt into Kénya for the cunduc; of the

to_exembt ‘the membex ’of;the'Téan frem *ncone tazx and
che-ges of Pny klna imposed on.or in connectlon with
any eqo‘Lﬂe or allowapnce paid to the menbers df_the
Tezm for their sarvices in connection with the
implementation of the Studvy
to provide neczssany facili ies to the Team ior
remitiance as.well as utilizetion of the funds
int:oégcéd into Kenya f:om_Ja n in connection with
the implemeniztion of the Stu

to securs peimiss;on,for entry into all necessery erass
for the implementztion of the Study;
to securz permission for the Tezm to take 211 necess ary
date and documents, includina originel negétives of
aerizal photo, relaizd to tﬁe Study out'of Kenya to
Jzpen by the Tezm,
to provide th= medical services as nesded. Its

c
evpenses will be chargezble on memovers of the Team.

The Government of Keqyc snell beexr cleims, if any arises

agalnst the members of the Team resulting from, occuxindg

the course of, or otherwise cannecied with the discharge

/%

o

=T T
]

6) o :



their duties in the im l meatation of the Study, except when
-such clainms arisa from cross nea\*ceﬂca or willful

miscsnduect on the pavi of the Rmencers of the Tezm.

To facilitrzte smooth conduct of the Study, SX shall tzke
necess&ry ar:angeﬁeﬂus for the Tezm as follows, in
1

coopexzation wiith othex ralewvant orcenizations;

"

(1},'t0 sacure permission for the flig ght fé: the aeriai
Qhotbgréphy 2nd use of airpo:ts for the implemeﬁtation

of the Study,

(2} to secur= peramission for tﬁe_use-of communication
facilities including franste;ver,

{3} to provide necessary geme guazds to work with the Teen,
necessery watchmen to look after the camps, and
necessary labors,

{4) to obtain the agragment oz adjaceant countries for the
implementation of the zeriazl photocrzohy alon¢ the
intarnational boundary.

SK shall, at its own expense, provide the Tezm With the

followinegs in coypexation with other ralated orgeanizations;

(1) aveilzble cdzte enrnd informetion releted to the Study,

(2} counterpzrt personnel. {staif of SK),

{3) suitable office space with 'necesfary eguibment, e.g.
‘ typewriter, fuznitufe anc telenhones in Nairobi and

Mcmbasa, ’

{(4) credentiazls or identificetion cards to the members of
the Team, ‘

(5) administrative and technical suppoft,

{6) existing fecilities and saozce of SK for processing the
zeriel photogfaghs, _ _

{7} information of the necessaery administrative boundary
and geograghical names on the meaps, at ifs full
responsibility,

{8) annotation sheets in Keava.

\

=
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=
1=t
b=l
i

tudy, JICA shall taXke the

For the implementation o:f the §
following measures, in accorcance with the relevant laws
znd regulatiions in force in Japan;

I
lology transifexr to the Kenyan: '

.
It
‘r
]
o
13
wi
a)

onnel in the courss of ithe Study.

CONSULTATION

JICA znd SX shall consult with ezch other in respect
s o

h
of any matter that mey ariss from or in coanection with

the .Study.

(8)



- HOTE
or the saf= Ty pu&nosa by

1. in casa the flight peranission f
ééjaéent counﬁ:y_is not availabie by one month be-ora the
6§e:étidn, tb;dc:aohic meppine area shzll be limited to the
a_ea of ésbrcxlnage‘y 20 Ioa inside‘a‘cnc the lnghrﬁéﬁional
boundary oL aCchent count“y ’

2. In éasé the aerial PhOtOCLaDhV is not CcﬂoieLed Gue to

- qné&pcttédfweather conc1t\ons JICA and SK ulll consult with
éa;hZOther in resvect of tne confirmation of the tovocrephic
na??iﬁg’érgé.
Dﬁé&, |

{7

(9)
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AP

NDIX-

3

Tinal Delivery Iteas
1 Pﬁotog:aphy . e
oricinal negative-film {1 set)j
contac: positive prints fl'saf)
éizpositiv '

13 sheets

on & Pricking
description of signals & pricks
raference contact positive pnotos

reference contact positive photos

dizcrem of azeriel trisngulaticen

c .
result photos {1 set}

seperate scribing sheets

“negative—-£films for printing

negative screens

(12)



T.

2

{1) printed maps

Printing

{1,000 copies for each

(2}_ Aluminium'p:iﬂting plates

{3) Color proccassives

(13)
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(1) supeb—ﬁide angie czrera (S?MH)

Levelling

(1) 1limit of-reciprocal obsaxrvztion
ng &

(2) i

Scm{?? Csikm
2%m

Sterzo ?lotting {brafting}
(1) sheet line 15" % 15' in latitude & longitude
(2) contour intsxrvel 20m

half intervel coatourline et flat

(14)
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2. Hxnutes of Meetiugs with SK

2-1 "Minutes of Mcetings on Plan of ‘Operations for Topoglaphlc
Mapping of South Kenya

: MINUTES orF MEETINGs'
B on
PLAN OF OPERATIONS
FOR
TOPOGRAPHIC MAPPING
oF
SOUTH KENYA

Ze- first year —-=

NATIROBI, t4th Dec. 1987

oo f

MR. O.M. WAINAINA MR. SHO SAITO
For Director of Surveys Ledder,
' JICA Study Team

T
DA A
CHR. T. DONHI
Member,
JICA Advisory
Conmittee

(15)



Datefénd time: = 3rd Dec. 1987 ;15:00.~.151}O

 kth Dec. 1987 09:00 - 11:20
7th Dec. 1987 09:00 5_11:00

Place: . 3rd Dec. 1987  Survey Headquarters,
' - . Rairebi: ' =~ '
Lth Dec. 1987  Survey Field lHead-
: .. . quarters, Ruaraka
7th Dec. 1987 o B

Attgn&éhts: Attachments = 1, 2, 3

The Team briefed on the Plan of Operations for the Topo--
graphic Mapping of South Kénya for the first year (refer
to Attachment-4) prepared by JICA. 5K accepted the Plan.

Following mabters vere discussed and confirméd:

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

(2) Concerning the spot height, the distribution shall

: be more dispersed as found necessary. :

{3) Concerning the résults of aerial pliotography Mission
I, number of sets of contact prints and index map
shall be changed. from two (2) to one (1). .

(4) The Government of Kenya requested the recovery of
destroyed monuments o geodetic control points, but
the Team could npt accept the request because of the
shortage of the work period.

(S) The Team requested the increasec of the number of
counterparts for the field survey in succeeding
phases and the Government of Kenya took note of the
request.

Mr. Saito, leader of the JICA Study Teamn, reviewed the
uScope of Work for Topographic Mapping of South Kenya®
(refer to Annex 1 of the Attachment—qﬁ agreed between
Ministry of Lands and Setilement and JICA on 19th March,
1987, in Nairobi), ¢oncerning the undertaking of the
Government of Kenya in order to confirm the progress.

Mr. Wainaina, Superintending Surveyor, SK,.explained the
progress of the necessary arrangements. Some of those
are: -

(1) . SK will issue ID cards for the Team members.

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

' one storage space in Hombasa are ready for the use
of the Team. - . _

(3) 5K will issue permission to take survey data, incud-
ing negative films of aerial photographs, out of
Kenya to Japan. '

- (18)



8.

9.

 (4)'
(s)

%)

(7)

SK will provide a list of hespitals for emergéncy

and way of connection to flying docltor. .

Connterparts will contact Forest Department or land
owners for pelmlSSloh to ' ¢ut- down trees when necessary.

- For trepassing into private. property, they will also
‘help to gel clearance when necessary.
For cutting trees, it is necessary to inform of the

effects to counterparts in advance for them to take

:necessary measures.
‘Permission will be obtained to enter National Parks,
;Reserves, or limited areas by SK.

The Team asked to prov1de them necessary data for wap con-
nection wilh the maps

(1
(2)

(3)
Tﬁé
() -

(2)
(3)

Team

(1)

(2)

along the Tanzanian border, .

along. tho northern border of the progect -area prepared
by JICA,

along the northern border of the project area prepared
by Canada.

Gofern@ent.of Kenya replied as'follohs for eéch item:

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

All necessary wmabterials are available,
Availability will be investigated.

leader éxplained the undertaking of Japan.

The CGovernment of Kenya wmade request of the acceptance
of tralnees for each stage of the work and the Team
took note of the request.

The Government of Kenya made reguest of the provision
of equipments used for the Project and the Tean took
note of the request.

(17)



Attachment -

" Attendants of Meeting
(3rd Dec. 1987} -

vaernmen{ of_Kénya._

Mr.

Absaloms

ir. Wainaina

Mr.

Mrs

Miyazaki
Ito

Goverﬂment'of Jépan

(1) - JIca

 Mr.
(2) JIca

" M.
Dbr.
Mr.
Mr.
Mr.
Mr.,
Mr.

Kenya Office.

Kaiho

:Stﬁ&y”Team'

Saito -
Muraoka .
Yoshida .
Kyakuno
Nakai
Kobayashi
Miyakawa

'Députy.Diréctor_éf Surﬁeys _
‘Superinteénding Surveyor Happing

JICA Expert .
JICA Expert '

Assistant'Resident:ReprgsentAtive

-ﬁéadét_;= N
- Deputy Leader
‘Mapping Planner.

Chiefl Surveyor
Surveyor’
Mechanician
Surveyor
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Attachmcnt -2

Attendants of Meeting
(4th Dec. 1987)

Government of Kenya

“Mr. Wainaina
Hr,: Kibore:
Mr; Ndunda
Hr, Chabeda :
Mr. Miyazaki

“Mr. Ito

Government of Japan

(1} JICA Kenya Office

Mr. Kaiho
(2) JICA Study Tean

Mr, Saito

Dr. Muraoka
Hr, Yoshda
Mr. Kyakuno
Hi. Hakai

Mr. Kobayashi
Mr. Miyakawa

. Superintending Surveyor Happing

Chief Phologrammetrist
Chief Cartographer
Chiefl Lithographer
JICA Expert

JICA Expert

Assistanl Resident Representative

Leader

Deputy Leader
Mapping Planner
Chief Surveyor
Surveyor
Mechanician
Surveyor

(19)



Attachment - 3

Attendants of Meeting
(7th Dec. 1987)

1. GOVerﬁmenﬂ.of Kenyé

Mr. ¥Wainaina - Superlntendlng Surveyel Happlng
#r. Kibore. Chief Photogrammetrist.
Mr, Chabeda Chief thhographer
Mr. Okumu © Officer in Chazge, Technlcal
o o .. Section
Mr. Ogutu . Senior Cartographer (happlnb
. Branch)- _

Mr. Miyazaki JICA Expert
2. GOvérﬁmeht of Japan '
Eiﬁ“chﬁ Kenya Office _ |
Mr. Kaiho o AsSistant-Résideht‘Représentative
(2) Advisory Group : '
Mr. Dohi yHead Plannlng Div., Topo. bept.

: . Geograuhlcal Survey Institute
Mr. Kobayashi Staff, Social Deveclopment Coop.

Dept., JICA
(3) JICA Study.Team

Mr. 8Saito Leader

Dr. Muraoka - © Deputy Leader
tir. Yoshida Mapping Planner
Mr. Kyakuno Chief Surveyor
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'Attabﬁmeﬁt -4

PﬂAN OF OPERATIONS.
FOR THE
TOPOGRAPHIC MAPPING
OF
S50UTH KENYA
IN THE

REPUBLIC OF KENWNYA

--- 1st Year ---

Qctober, 1987

JAPAN INTERNATIONAL COOPERATICN AGENCY

(21)



.fLAN_OF OPERATIONS
FOR THE
TOPOGRAPHIC MAPPING
SOUTH KENYA
IN THE

'REPUBLIC OF KENYA

1. INTRODUCTION

In response to the.féduestTaf fﬁé Government of the Republic
of Kenya {hereinafter referred to as "Keny§“), the Government of
Jépan {(hereinafter referred to as ”5épan”) décided to conduct the
Topographic Mapping of South Kenya in Kenya (hereinafter referred

to as the “Study"}.

According]y,‘.the Japan International! Cooperation .Agency
{hereinafter vreferred to as “JICA"), the official agency
responsible for the implementation of tﬁe technical cooperation
programmes of Japan, will undertake the Sfudy, in close
cooperation with the auﬁhoritieé concerned of Kenya. Survey of
Kenya, Ministry of Lands and Settlement,.(hereinafter referred to
as "SBK") shall act as counterpart agency to the Japanese study
teanm 7(he}eihafter referred to as the "Team")} and also as
coordinating body in relation to other governmental and
nonfgovefnmeﬁtal organizations concerned of Kenya for thé émooth

implenentation of the Study.

(223



The ijethvé of “the Study is. to prepare the 1/50,000
'toﬁogfqphiﬁ‘mép:qovﬁfing an area of'apﬁrbximéiely 29,800ké2-in
Séﬁth Kenya Efom:eési of Long. 37° 45' E to the coast and south
of L§t,_3°:$ to the Kenyan territory of thé Tanzanian border as
sﬁowniin Fig. 1. Main items of the Study are as félloﬁé:

1. Aetiéi photbéraphy apprqximately 29,800kn?

z. i{50.000 topographic mapping approxinately 29 ,800%km?

43 sheets.

'JIY. SCOPE OF WORK

. The séope of work to achieve the captioﬁed objective is
stated in & document entitled "Scﬁpe of Work for Topographic
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 March, 1987, in Nairobi, Kenya
{Annex 1, hereinafter referred to as "S/W"). It covers

Aérial photography, LQVEiing, Aerial Signa) and Pricking,

Field Verification, Stereo Plotting, Field Completion,

Dréfting and Printing.

The Volume of the Study is tabulated in Table 1,

{23)



fable 1 Volune of the Study .

Item

ChAerial photdgraphy

Leveling

Aerial signal

Pricking

Field verification

Aerial triangulation

Plotting and
Compilation

Field cqmpfetiou

Drafting

Printing

-Volune -. : Remérk. 

_approx._QQ,BOOk@2 . scale 1/60,000

{(whole preject area)

dppfoxl' 720km minor order leveling
o (including pricking)

40 points _ '
apprdx. 700kn existjng_behch mafks_

approx. 29;800km2_

approx. 125 models

approx. 29, 800kn?
approx. 29,800km2
approx. 29,800km2

43 sheets in 6 colours
1,000 copies each

IV. STANDARDS OF THE STUDY

Survey standards and map accuracy are as follows:

l.

2.

Reference ellipsoid: Clarke, 1880

Geodetic coordinate system: New Arc 1960

Datun of height: Mean sea~}eQe1 at
Port Monmbasa

Map projection: UTM, Zone 37

Neat lines:

15" x 15!
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Contour line: _ Intermediate. céntour-20n
‘ " {supplenéntary half
~interval contour-10m,
subject to topography) -

Spot height: evety 5 ch on the map in
IR : average {including photo-
gramnetric spot height)

Map style and its " Those adopted for' the
application yule: ~ Topographic Mapping

' . Project for East Kenva

Area; 1981, by JICA
(Annex 2}

Map accuracy
a. Plaﬁimetry of COnspicuos ground feature:

not more than 0.5mn an
the map

b. Spot height: not more than 1/3 of
contour interval (6.7 m)

¢. Contour: : not more than 1/2 of
contour interval (10 n)

d. Grid line: Grid lines shall be drawn
every 1 km. The accuracy
of pliotting shall be not
rnore than 0.15 mm on the
nap.
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V. UNDERTAKING
The study sﬁal] be carrled out in close cooperation between
Kenya and Japan. Undertaking of both sides is ﬂtated in S/w

(Anhek 1}. It is summarized as follous:

a. Kenyan Slde,

(l}uGoing through forna]:t;es necessary for the Tean to enter,
stay, work and leave Kenvya.

(ﬁ} Taklng neasures to aquire pernlts for the Team necesary
~to conduct the sStudy.

(3} Provision of facllltles for the srmooth conduot oi the

Stndy.'

b. Japanese side,
{1) Execution of the Study in Kénya and Japan at its own
eXpense.

{2) Transfer of technology through the execution of the Study.

VI. WORK PLAN

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

accordance with the time schedule shown in Fig. 2.
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1. Phase I (First Year, 1987): Acrial Siqnal, Aerial Photography,’

Pricking and Leveling

i'ﬂ'i.'Aegiai S]gnai'
To secure the fpfopOSéd. map .accuracy, -~ the accuracy . of
horizaptai COn{rdl point shall be not more than"
_'b,O?'mm’i i/ploiting scale (- 0.07 ma x 50,000 =:3.5 m).
o For  horizontal ”'contrpl. of photographs for aerial
triangulation, 40  points ofF existing ist and . 2nd order
‘triangulation and traverse points shall be used.) The
distribution plan is shown in Fig. 3. Aerial signais sha]l.be

set up on these pfoposed photo-control points.

i - 2. Aerial Photography
Black and white panchromatid aérial photography shall be
carried out in dry season with a super-wide angle camera (f = 8.8

cm) in two missions.

1 =2 - 1. Mission I.

For pricking of existing bench mRarks and along proposed
leveling routes, aeria]'photography shall be carried out in a
form of strip courses for apprnximate]y_l,SOO line kn along fhcse
Ieveling routes at a scale of 1/40,000 as shown in Fig. 4. This

mission is done for the efficiency of the time schedule.

1 - 2 - 2, Mission 11+
For mapping, the proposed mapping area of approximately
29,8003@.1:2 shall be flown al a scale of ]/60,000'35 shown in Fig.

9.
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1 - 3. Prlcklng._

For vertlcal control of 'aerial photographs for laerihl.

Lr1angu]ation ‘and napping, Eletlng bench marks shall be prjcked.

(approxlnatEly 700 kr). Pr:cking of proposed leveling Toutes

(appxoxxnateiy ‘720 km) shall also ‘be done for the same. purpose ‘at

the‘time of levellng work. Twlce en]argenent of 1/40, 000 aerial

photogfaphﬁshéli be ﬁsed‘in.the fleld and later PIiCked points

shall be transferred onto the ]/60;000 aerial photograph,when

necessary.

1 - 4. Leveliﬁg.

T secure .the proposed mnap accuracy, .the a§curacy of
vertical control points shall be not more than

0.07 % contour interval (= 0.07 x 20 n = 1.4 m}.

For vertical control of photographs for aerial triangulation
and mapping, existing 1st and 2nd order bench marks shall. be
used, The distribution of existing bench narks, however, is not
sﬁfficient for aerial triangulation and napping, Consequently,
ninor order leveling shall be carried out to supplement existiﬂg
bench marks. Minor order leveling of the accuracy of 5 cnx {S.
Where & is the route length in kn shaill be carried out_fof
approxXimately 720 km along main roads or national'park boundaries
where leveling work is found feasible, starting from and closing
to existing bench narks. {Fig. 3}

Marking shall be done by utilizing conspicuous ground

features or setiting up marks every 2 km in average,
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Pricking" shail .be'ﬁdohe. on. aerial ﬁhotographs: for ihe:
vertical"-CGntrol fo% abriélw_triangulation. and napping . on the
ébové points'and at knick points of topography along leveling
routes at the tine of lewveling vork.

Prior to the execution, reCOnnaissance shall be carried out
for proposed l_ev‘elmg 'routes to alocate marks and for existing
beh¢h méfks”to find out. if itjis necessary to recover them in
drdef“%o use then as QEVEn points for the minor order leveling.

1)
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1988) tleld verification, Aeria) Tri-

2. Phase Il (Second Year,
| . : qggulqﬁion, Stereo Plotting and

Conpilation

2 — i. Field Ver;flcatlon - | |

Prior to fjeld survey for verlficatlon, rgcqnnaiséanténstudy
(photo~jﬁtefpretatidn)- .shal] be Catrlcd dut: usxng ‘ aéfiéi
photographs - and reference data co]lected beforehand.

-In compliance w:th the nap style and its. appllcaticn rule,
selection ' of  itens to express on -the map and tqpogréphic
information related to classification of ground feafutes shé}l be
verified and objects'which are hard oy impossible to intérpret on
the aerial photograph shall be clarified in the field. The key
for photo-interpretation needed for mapping shal}l be brgpared.

Geographical and administrative names shall be collected and

verified by SX.

2 - 2. Aerial Triangulation.

| To obtain coordinates of pass points and tie points, aerial
trianbgulation shall be carried out by analytical method using
1?60,000 aerial photographs, comparators and electrénic
computers. Approximately 725 nodels shall be adjusted by block
adjustment nethod.

The residuvel of the ground control}l points after adjusiment
and discrépancy at tie and pass points between adjacent models
shai]'bewnot more than

0.8 per mil of the flight height

' L 5,400 m x 0.8 per mil % 4.3 n

for both planimetry and altitude.
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2 = 3, Ste?éo Pfotting énd-Coﬁpilation_:
sterQO-_plétting shéll be carried ~out by 1/66.000.ﬁaeriéi.
phdtogfaph andlétéréonp]otting nmachine at thé_sCa]e of 1/50,000
.“Sing'the_résults.of‘aerfal-tiiangﬁlationaand'thbsé oﬁtaiﬁed by
field_-'veri'fiéat'io_n. Internediate. contour. shall be:plotted at 20
R ip#éfVais. 10 m of supp]ementary halr lnferval.contour shql}
.be pidfted fof flat 6reé. if necessary. fThe photogrammetric spot
| height,shall'be plotted every 5 cm in average.on the ma? taking
the distribution of control peints into consideration. |
" Results 'shal} be compiled in the format of the .sheet lines
of‘]Sﬂ %15, Along the northern 5oundary of the Siﬁdy area lie
the afea;mappéd by JICA in the castern part and that by Canada in
the western part. ~ Along the scuthern boundary to TanZaﬁian
territory,-the Drdnance'Survey, England, is executing mapping.
The connection of maps among these mnaps shall be taken into
cénsideration. Necessary data for the connection, such as
pricked diapositives, results of aerial triangulation, copies of
original ﬁanuscfipt of maps, etc., shall be obtained through SK.
The disCrepéncy of connection shall be adjusted, if it is the
order of 1 mm on the map. Otherwise, it will be disregarded.

This work shall be continued to Phase 1I1.
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3. Phaqe 111 L*hird Year, 3989) Stereo P Plotting gggggg :
Lgont;nuedlﬁand Field Completion

3 -3 Stereo Plottxng and Compllation {contlnued)

A part of the stereo plotting and conpilation works shall be

continued to this phase.

3 - 2. Field Completion

Topography, ground features, vegetation, etc ' wﬁich céhnOt
be properly identified on the aerial photographs during plotting
and COnpxlatlon works, : shall be' ver;fied in '*he field and
inscribed on the cop;es of the conp:led manuscript prlnted on fhe
synthesized polyester sheets. ‘Adninistrative and geographlcal

names and administrétive boundaries shall be verified, confirmed

and indicated on the paper copy of the compiled rpanuscript by SK.
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4. Phase 1V _{Fourth Year, 1990). Drafting and Printing

4_—‘1. ﬁrafting”

Bdsed.on the:fje]d conpleted compiled manuscript,.(origjnal
manuscfipt);'_negativé"scribing‘Lénd preparatjoh of - masks‘ and
sheets for marqiﬁalfinforﬁation-for'printing pléte making shall
be carrjed out on stable polyeéster bases for 6 colour separation.
- Map éﬁyle-and'symBDIS'Shall be discussed with SK. These sheets
sﬁail be'cémpoéed so that one colour may ‘be in one sheet for the
sake’of-p;jnting.p]aie makjng.(prgparation of cDmposfte.negative)
_ A_comﬁbéité-poéitive shéll also be prepared consisting painly of

linear elepents for the maintenance (revision} of wmaps.

4 - 2. Printing.

Maklng of printing plate shall be cafried out.uéing 1/50,000
composite negatives by photo~]ithogfaphy.

Printing shall ﬁe carried out in & colours by the offset
priniing machine:, Number of copies to be printed shall be 1,000
for each map.. Specifiéations and size of printing paper shall be

decided after discussion with SK.

5. Work Schedule.

Work schedule is shown in Fig. 2.
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VTi. PLAN OF OPERATIONS FOR PRASE'1 (FIRST YEAR, 1987)

The wbrk for Phase I (first feat, 5937):15 devbted”té.fiéld
surveys. Field work shall: be carriéd'out-durjng 1st December, -
1987, and 3rd March,'19é§‘{94‘dayé)‘-rnﬁring the ﬁeriod, team
IEader}=d;puty’iéa69r; rapping plannef.ﬁchief:enqineer; mechanic
and 12 nembers consisting of 6 pafties,zeaﬁh'of which is cdmpﬁséd.
of two members - totaling to 17 ﬁeﬁber-éhall-be diSpatchéd for
about 3 nonths ‘and one member for the- inspecfidn ofF - éefiﬂi.

photographs for about 2 months to the field.

1. Preparation .

Before arrival of the nmain tean .to Kenya, team -leader,
deputy leader and other 5 staffs shall arrive in Nairobi to-
prepare for their reception. The.main dutjies are as follows. . Of
those the items especially indebted to the cooperation of SK are:

a. To discusé plan of operations with SK,

b; To secure permission for the flight for the aerial photo-
graphy and use of airports (Malindi and/or Mombasal,

c. To sccure permission for the hse.of communication
facilities. The team is équipped with 7 JRC 10 W
Portable HF SCB Radjotelephbnes J5B-20 with frequencies
of 4055 and 6098 KHz.

d. To provide game scouts, watchmen, laborers and drivers,

e. To 6btain the agreement of Tanzania for the inplemen-
tation of aerial photography along and over the national

boundary,
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f._To arrange to study and[br copy haieria]s reiatéd-to:the
study, sudh as'éxisting aerial photographs, survey
results aqd.deSCriptjons of points and place nameé kept
by SK, for reviewing survey pian.
TO ahnounc§ to authorities concerned,

h. To ask SK to contact with Tanzanian éﬁvernment to obtain
necessafy”data for map connection with the map in
—Tﬁn?éniaffrom”ofdnance survey,

i. To ask SX to assign counterpart peréonnel,

j. To ask SK to obtain credentials or identification cards

'} té'thé'Tegm nenmbers,

k. To ask SK to issue permit to enter into private pro-
perties and national parks to execute survey vork when

necessary.

Besides the aboves, followings shall be dealt with cheifly

by the Tean:

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

n. To receive shipped equipnents, naéhinery and other
materials,

n. To purchase equipnents, machinery and ofher méteria]s in
Nairobi,

o. To hire vehicles,

p. To contract with local pfivate aerial survey firm for

aerial photography.
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2. Aerial Signal .

40 po:nts sha]l be selected for hOrizbntai control of aerial

photographs anong ex:stlng lst and 2nd order trlangulation or

traverse pOJnts, on which aer:al sjgnals sha]l be set up

Proposed signalizing po:nts shail be distributed as shown in, Fag.

3. Speclf;cat:ons of ‘the 51gnals are as fOIJOWS. B

1. Type: four leaf type in prinblple. However, threeHleaf

type may be adopted according to the c:rcunstances,

2. Size: size of a Yeaf shall be 1 m x5 m,

3. Material:.fragments of concrete or.rock,

4. Colour: white in principle. Other.co]ouré_ﬁay-be_adopted

according to the ground conditions. _The.cbnf
figuration is sﬁown in Fig. 6.

To sécute'head.clearance, éccentric setting uﬁ.of the signal
is allowed. 1In _this case, eccentricity shall be neasured.

At al) the signalized points, the eccentriciiy of at least
one conspicﬁous' ground Feature in the neighbourhood _éhall be
measured so that the object may ﬁe used as an alternative of a
control peoint, in case the aerial signal will not be clearly
jdentified on the photograph. After ﬁaking aerijial photographs,
checking shall be nade. If the aerial signals or the above
nentioned alternatives are not clearly identifiable on the
photograph, another identifiable ground feature shall ﬁe pricked
in their neighborhood with eccentric measurement, if neéessary.

The‘prjncipal equipments to be used for the work shall be,

Transit : . . T2

Electro-optical distance meter HP 3808 A

Radiotelephone
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3? Aériéj ﬁhotogr§phy

. TQO miséiqns"bf aerial photograph shall bhe carried out by
ébntfagtlng wifhza lécal privatc aerial survey firm. The alir
. pase for the work shall be "In Malindi and/or Mombasa and final
ﬁfoducté Shail"Be' prepared in Nairobi..' For %thée contract,
sdpe}§isiqn of the work and - inspection of the results, two
:éﬁgineefs: shall be dispatched. Except the inspection of the
;esulfs;~thé works shall be in charge of nembers of the field

headquafters.

3.— 1., Mission I.

" For the efficiency of thé execution of the Study, prior to
pricking of existing bench marks and proposed leveling routes,
aerial phbtography shall be carried out along these leveling
routés {Fig. 4) with a single sirip course under the following
specifications:

a. Period: November, 1987

b. Camera: super-wide angle camera

c¢. Photographic scale: approximately 1/40,000 in principle.
However, larger‘scales are acceptable.according to un-
faborable weather conditions.

d. Forward overlap: 10% + 5%

e. Flight length: approximately 1,500 kn
along existing leveling routes approximétely 740 km
along proposéd leveling routes approXimately 760 kn

f. Cloud coverage: not to disturb leveling routes for
pricking

g. Number of photographs: approximately 190

h. Film: black and white panchromatic
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.i. Printing papér: Kodak Rc‘paper or equivalent

3. Results£ . |
original-negétiQe 1 sgt:
contact-pfjnt _2'SCts
donble_énlargement X 1 set
index nap 2 sets

1 set

fiight record

* No needed,.if the photographic scale bécomes largcf,

than 1/20,000.

3 ~ 2. Mission II. |

Aerial phbtography.shall be executed covering the proposed
napping afea of approximately 29,800 km2 east of Lovg. 37 45' E
and south of .Lat. 3 down to the Tanzanjan border. The height
difference between inland and coastal argaé beiné over-i,OOO n
and the «climatic conditions between the two areas. béing
different, the proposed area éhall' be devided int§ two large
blocks and the datum height planes for flight for each area shall
be differed and fljght direction shall be east-west for the
western block and approximately north-west along the coastal line
fFor ithe eastern block (Fig. 5). The latter shall be overlapped
at least one course over the former. A tie course shall be flown
ajoné the fTanzanian border owing to the low density of ground
contrel points. Main specifications_for the aerial photography
shall be as follows:

a. Perjod: From January te Febfnary, 1988

b. Camera: Super-wide angle camera
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Area tbjbe'covered;_proposed mapping area of a?ﬁroxi—

castern block (approximately north-south)

Fig. 5 shall be covered.

western block (east—west)

 mate1y"29,B0O kn? in the South Kenya region as shown in

.Photographic scale: approximately 1/66,000

. ﬁljght COUTSG: 25 courses (including éne tie course)

12 courses

12 courses

~tie course (along Tanzanian border) 1 course

Flight length: Total flight length shall be approxi-

_mate}y.é,ooo km.

Flight height:

eastern block
western block

- tie course
Forward overlap:

Lateral overlap:

Lateral overlap for iwo

40'%._ Caufion shall he

5;840 n
6,340 m
5,840
60% + 5%

30% + 5%

{datum plane 500 n)
(datuh plane 1,000 m)

{datum plane 300 m}

courses along coast shall be

“taken so that the principal

points of photographs of the inner course ray fall on

land.

For the courses flying over the Taita-Hills in the

western block, forward and lateral overlapé shall be

enough not to leave stereoscopic bklank area.

¥ : not more than 10 degrees

¢ and w : not more than 5 degrees

Cloud coverage: Amount of cloud shall not exceed 3% in

successive 5 photographs.

However, "important areas for

orientation and cartography shall not be covered with

clouds.
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l.-Nunbér of nodels: o apprdximape]y 725
n. Nunber of photographo:'apprd*inately 750
n.-Fx]m: black and white panchronat}c '

0. Printing paper: Kodak RC paper or equivalent

p::ReéﬁltS:
|  6riginé] negative R Y set
‘contact print. 2 sefs-
‘ihdéx nap ' 7 27sets
flight record 1 set

Eﬂposed original negatives be:ng taken cut to- Japan, extra
copy of contact prints shall he prepared ‘ang’ left in Kenya for
security; _

In the castern block, the flight course being slong boastal
lihe. there Ray happen to prdduce incompléte or indepehdent
models. Examinatioh shall be done if additional ground control

survey is necessary for these nodels.

4. Pricking of Existing Bench Marks.

For vertical control of aerial photographs for aerial
iriangnlation and plotting, existing bench mérks shall be pricked
on the double enlargement of 1/40,000 aerial'photographs. Later

they shall be transferred onto the 1/60,0600 aerial photographs.
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5. Leveling
5 - 1. Planhiﬁg'ﬁnd pOint.séiectibn

Nunber and distribution of existing bench narks are not
Enéugh for aefia];triaﬁgulatioﬁ,-véftical éontrol-pofnts shal} be
increased by.éxécdt{ng minor order léveling for épprdximafely 720
. ﬁm é]bng exlsting roéés_and national park boundaries és shown in
. fﬁgglaf_:Thé p]hn‘hEVihg'bcen nade by using existing small scale
map$,_it:is neccgséry to check the plan by reconnaissance survey
and examine the necessity of modification of the original plan.

Along leveling foutes, marks shall be set up every 2 km in

average and theif,heighis shall be calculated. Care shall be
taken to include knick points of topography. Marks shall be nade
of wooden stick or a part of stick ground featﬁres shall be used

for them.

5 - 2. Observation

Observation shall be nade by double observation by 6 parites
starting from an existing bench nark and closing teo another
existing one. Otherswise, routes shal} close to themselves.
Prior_ to observation, check observation shall be made for at
least two neighboring existing bench nmarks, on one of vwhich the
nminor order leveling is  based. When the result of check
observation is coincident with the homina1 value within the
accuracy of the check obserﬁation, the nominal value of the bench
-mark shall be adopted as given value. Otherwise check
observation shall be eéextended to: reach’ withjn the to]efable

closure and newly observed vamalue shall be taken as given.
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Observed: marks shal] be prmcked on the double enlargenent of

1/40,000 aerial photographs at the tlme of obscrvation and later

they shall be transferred. on to the 1!60 000 aerial photographs
as in the case of pricking of existing ‘bench marks;ﬁ .

Accuracy of obserQatién: 5@ rm x {§, where S is the
| . roﬁté Jéngth in km;
Instrument to be used: _hntqieﬁé} Z¢jss N2
Staff: Rodden fpldjﬁg staff
Staff stand: |

Radiotelephone:

6. Others

In order Lo conduct smecothly the Phase IT's (second year's)
field survey, field verification, Ffollowings shall be discussed
with SK.
a. Item to inscribe on the map and their application rule
(map style and its application rule),

b. Collection of materials related to the above.

c. Issue of pernit to take exposed original.negatives out of
Kenya to-Japan.

d. Safe-keeping of eguiprents and materials to be left in

Kenya until the next Phase.
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VIII. ORGANIZATION OF THE TEAM

Organization of the Tean is as follows:

Duty

Leader
Depﬁty¥leader
Maﬁping planner
'Chigf—ehgihéer

Mechanic

Aerial) signal

Pricking of

existing bench

mark

Leveling

Member Nunber for Number of
a party parties

Japanese engineer

dr iver

vehicle

Japanese engineer
counterpart
laborer

driver

vehiecle {including
Japanese engineer
counterpartl
laborer

driver

vehicle

Japanese cngineer

counterpart
laborer

driver

vehicle (including

(43)
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2 trucks)

2 3
iy 3
8 1
2 1
2. 1
2 5
5 5

2 trucks}

Total

1z

60

14

14

<10

25



Inspection of

aerial phoﬁograph:

~ Japanese engineer

driver

'vehiclq

(44)
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IX. WORK SCHEDULE

The work for Phase I (first year) starts on lst December,
1987 ahd Shéli cdntinue to 3rd March; i988. Detailed work

'schedule is shown in Tab, 2.
Tab. 2 Work Schedule for Phase 1
Date

Gltem 1 10.Ln~_“1iﬂA, 12 1 B 1- ? 3 B

'Mob'.,'dé&:ob. 1—7 25 — -3

Acriai'-- oo }—————— 30 25— 3
photography

—11

“Aerial 8
signal : .

Pricking 12— .25

Leveling 12— .25
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X. FINAL [PRODUCTS
Final products of Fhase I (first year) are as follows:

1. Rerial signal
1 set

_a. Description of aerial signal
b. Field-ﬁote and computafibn sheet Ffor o1 set~
eccentricity meaéuféﬁent
c. -Aerial photograph shdwihg aerial signal 1 set
i éet

&. Index map .

2. perial photography

a. Original negative film 1 set for Missions I & 11X

b. Centact print 2 sets for Miséioﬁs f & IX
¢. Double enlargement 1 set for Mission I |

d. Photo index map 2 sets for Missions I & II
e. Flight record : ' i set for Missions I & 1%

3. Pricking and leveling
a. Field note ' 1 set

b. Tabulation of observed results and adjusted

values 1 set

¢. Computation note 1 set
d. Index mnap 1 set
e. Pricked pheotograph 1 set
" F. Description of point 1 set
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XI. REPORT

The progress report of Phase I shall be prepared.

RII. DRAFT OF PLAN OF OPERATIONS FOR SUCCEEDING PHASES

 ”D?éft of the plan of opeéations for succeeding phases is

attached as Attachment.
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. ATTACHMENT

DRAFT OF PLAN OF OPERATIONS

FOR SUCCEEDING PHASES

The draftzof plan of opéfatiéhs fbrgsucbééding‘§h§30s is
tentatively set up as follows. - They-hre; hbwévér,.Spbject to
nodification according to the. progress of the Study - of the
preceding phase and/or to other conditions which nay affect the

Study.

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

1. Field Survey. .

1 --1. Field verification.

Using aerial photographs, the keys for photo-interpretation
needed for plotting and cartography shall be prepared by
verifyving them in the field.

Based on the application rule of the nap style, necesséry
items to represent on the map shall also be collected and
verified in the field. Close coopération of the SK counterparts

is cordially requested.
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1 -1 ;'}. ﬁreparation.

Prior to proceeding into the field, reconnaissance study
shall be.carricd out in Japan to prepare materials which need
¢1eld verification.

a. ThOrdﬁgh study of collected naterials and pointing out of

doubtful poihts,

b. Execution of photo-interpretation and picking up of keys

necessafy te verify,

c. Study of aerial pholographs to poiat out points difficult

to interpret and confirmation of the Study area,

d. Preparation of double enlargement of 1/60,000 aerial

photographs which shall be used for field verification.

1 - 1 -~ 2. biscussion with 5K.
Concerning ffeld verification, items to discuss with SX and
to be confirmed are as follows:
a. Map style and its application rule,
b. Adninistrative names and boundaries,
c. Data concerhing nanes of fd!lowihg items:
puhlic building, church, nmosque, road, railway, moﬁntéin;
river, park, etc.,
d..Represgntation of military facilitiés,
e. Name and/or number of each map éheet,

f. Marginal information and legend;
"1 -1 - 3. Itens of field verification.

In compliance with the map style and its application rule,

followings shall be jnVEétigéted and éohf&rmed in the field:

(55>



a.'Resuitzof reconn§issaﬁpe study.

5; ke?_fér phdto—intefpretation.

c. itémé diffichl&_bt inerpret on the photograph.

d. FD]IoﬁSﬁg itené to feprescnt on the map: |
road, ra:lway, building, control point, specified
area, r;ver; vegetat:on, topography, etc

S el Némes_necessary for annotation, adninistrative

boundaries.

1 -1 - 4. Adjuqtnent.
Results of field verlflcation éhal] be ad;usted on the

double enlargement of 1f60 000 aerJaJ photographs

2. 6ffice Wofkl
2 - 1. Aerial Triangulation. .
Aerijal triangulation is carried out as fGllOWS
a. Using pricked diapositives of 1!60 000 aerial photogxaph'
on which aerial signals are photographed, coordinates of
pass points, control ppiﬁts,.etc necessary for ploiting
are measured by stereo-combarator. |
b. Adding the resulis of ground control point survey,
adustment computatioh is executed.
¢. Coordinates of pass points‘and orientation elements of

aerial photegraphs are calculated.

2 -1.- 1. Method,
Aerial +triangulation 1is done analytically by the block

adjustment method by means of Independent nodels. PAT-M43

program shall be used.
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2 - 1 - 2. Area covered
The area for aerial triangulation covers the ‘whole area of

1/50,000 topographic napping

2 - i_ﬂ 3. istribhtion'and number of:cbntrbl'poihts.
Distribution “of horlzontal control points is shown in Figj
‘3.' Their nunber sha]l be 40, Vertlcal control points sha]] be

selected anong pricked bench narks

2 -1 L 4. Selection of pass pointé.
' Pass pointé‘shali_be selected so that their position shall
be aﬁpfdpriaté_fdr orientation of aerial photographs and that it

shall be'tbrfectly rneasurable on the phbtograph.

2 -1 - 5. Adjuétﬁent Computatioh.'
a. The residuals of-gfound control points and‘discrepancies
 of paSs-points and tie points betweeh-adjacut nodels
éfter adqutment shall be less than 0.8 per mil of the
flight height for both planinetry and altitdde.
b. When adjustment computation is made by dividing into
‘blocks, the discrepancy of tie points between adjacent
blocks shall be less than 0.9 per mil of the flight

'height for both planirnetry and altitude.

.2 - 2. Stereo Plotting (Restitution).

Using the results of aerial triangulation and field
Vefification, necessary items for representing on the map shall
be measured and.plotted by stereo plotting machine and plotied

“manuscript of the topographic map shall be prepared.
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é -2 -3, Material. '
;Fbr‘restitﬁtion, stable polyester sheet sha]l be Gsed.
2 - 2 - 2. Neat lines.

Neat lines shall he 15'.x 15°'.

2 - 2 - 3. Plotting.
Neat lines, Cohtrdlzﬁoints.and_grid lines arc plotied using
autonatic coordinategraph. The maximum discrepancy shall rot

exceed 0.15 mm on the nap.

2~ 2 H-4._0rieﬁfationf'

a. After abso]ﬁteuo}ienﬁation'of‘thé ﬁﬁctograpﬁs} ?hé'
‘discyepancy between the pldtted points and their model
pqinté,shall be not more than 6.3 mm on. the map.

b. Eor_ofientétion of.height, ﬁrickedflevéling'points shall}
be used as manf as possible for the sake of accuracy ﬁf

height.

2 - 2 ~ 5. Restitution.

a. Restitution shall be executed in accordance with the map
style and its application rule in the order of Jineér
eleméents, like roads, rivers,_railﬁaysh etc.,_bui]d;ngs.
vegeta{jon and contour lines. | |

b. If necessary, planimétry and contour lines can be

restituted on separate sheets,
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2

3

3

Intermédlate'cgntpﬁf shall be 20 n and half interval

contour lines of 10 ® shall be éupplémeﬁted according to .

. topography}- Care nust be taken for the representation of

- micro topography, the project area_being'fich in various

+

a.

types of ground_featﬁreé andftopography ]ike_hill; plain,

forest,; wadi, cultivated_land,_etc.

6.'M¢asuremen£ of spot height.

.. spot height shall be measured photogrammetrically at

distinct knick'pbints of tépography.

Spét ﬁeigh£ shall be distributed at equal density as much
ds prsible.

Density of spot héight shaii be generally one point per

5 cm X 5 cm on the map including the distribution.of

vertical control points.

Compilation.

1. compilation

On the basis of the plotted manuscript, compilation shall
be carried out using the resulis of field verification
and materials collected. |

If any doubtful point arises during compilation, it shall
be noted to clarify at the time of field coﬁpletion.
Annotation itemns shall be compiled on a séparate sheét
using plotted manuscript and data obtained by field

verification.
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2 - 3 - 2 Connectaon
Map connection shall be nade between

exlstxng 3150 o0 topographic nap along the northern

a.
edge of the pro;ect area,.
1/50 000 Lopographic nap belng worked by the Ordnance
Survey along the southern border to Tanzania.
HoWeVer,‘connection ‘shall nbt be made if the dJSGrgpancy is

the order of 1 mm and more.

3. Repért.

;Tﬁe-progressfréport for Phase Ii shall be prepared.

4. Organization of the Team.

The organjzation of the Team is as follows:

buty Member ' Number for NUmEer of - Total
a party parties

Leader Japanese engineer 1
Deputy Leader " i
HMapping Planner " | g
Chief eéngineer o | | 1
Mechan_ic " | 1
| driver 1
vehicle : 1

Field ' Japanese engineer 2 5 10

verifiéation counterpart | 2 -

laborer 3 .- 5 15

driver- | 1z

vehicle {inc]uding.z trucks) 12
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5. Work Schedule.:
Work schedule for Phase II is shown in Fig. .2 of the main

text.

1. PHASE III. (THIRD YEAR, 1989)

1. office Work.
10— 3. Piéttiﬁg and Compilation

= A?pért‘of plotting énd compilation shall be continued from
Phaée: Ii  to ﬁfepare compﬁ]ed manuscript of the 1/50,000

topographic map.

1 - 2.‘Preparation of Original Manuscript.
Using thée results of field copletion, original manuscript of
the 1/50,000 topographic map shall be prepared from the compiled

manuscript.
2. ¥ield survey

2 - 1. Field Completion.

Ih field completion, important items €o bhe represented on
the ‘map - topography, ground features and pléce names - and
doubtful poeints arisen. in plotting and compilation shall be
clarified in the field. |

For verification and inscription of names and administrative
bbundaries, close cooperation of SK counterparts is cordially
reduested. Important change of ground features after aerial

photography shall be supplemented in the field.
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The:results;of'the fieda survey shall be put on blue print

copy of the compiled manuscript.

3. Report.
. The prbgress répurt of Phase 111 shall be prepared.

4., Organization of the Tean.

Organization'bf the Team is as follouws:

_Duty g
a parﬁy:; ) lparties'

Leader Japanese enginecer B
Deputy leader "
_ﬁapping planner "
Chief engineer t
Mechanic "

driver

vehicle
Field Japanese.engineer 2 4
completion counterpart

laborer 4 4
driver. |

vehicle (including 2 trucks)

5. Work Schedule.

Work schedule is shown in Fig..2 ¢f the main text.

(62)
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I1I. PHASE IV {FOURTH YERR, 1990]

Y. Prafting.

Usihg ‘original manuscript, road .ciaééifitation data,
 annotat§bn'shéet, etc.; final_drafting shali be carried out by
colour separation negatiﬁe'scriﬁing rethod to be ready fof-making
plates ffor'.printing.-"ﬂegatiVe scrfbed sheets,' negative mnask
sheets .Eénd :pbsitive sheets for annotaiion and marginal

information shall be prepared.

1- 1ﬂ»Map'style
Map symbols shall be. finally determined after discussion.

with SK in timne for drafting.

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

cartographic works.

1 - 3., Composite negative.
Scribed sheets, mask sheets and annotation sheets shall be
composed into one negative 'film so that one colour mnay be.

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

Composite positives shall be prepared composed of mnainly

linear elements Lo help map maintenance (revision).
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1 - 5. Connection_

Care shall be taken for tonnection of each sheet belween

adjacent ones.

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

6 colours. Before prlntxng, proof shall be read and the approval

of SK shall be obtained.
2 - 1. Plate naklng. _

Pr:ntnng plates shall be prepared by photo llthoqraphy by
using composate negat;ves.
2 - 2. Printing.

Printing shall be carriéd out by off-set printing machine in
& colours. Number of copies shall be 1,000 for each sheet.
3. Work Schedule

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

1V. REPORT

At the eeq'of the last Phase, coprehensive report shall be

prepared including the progress and- the results of the Study.
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DHININ IS XK
1. SCOPE OF WORK FOR TOPOGRAPHIC MAPPING OF
SOUTH KENYA IN THE REPUBLIC OF KENYA

©2. MAP 'STYLE AND ITS APPLICATION RULE
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2-2 "Minutes of Meetings on Progress Report of the First Year's
Field Work for Topographic ‘Iapping of South Kenya"

: MINUTBS'OF MEET;NGS
| on |
PROGRESS REPORT
OF - o
THE FIRST YEAR'S FIELD VORK
“ : FOR-: |
TOPOGRAPHIC MAPPING
oF

SOUTH KENYA

NATIROBI, 26th Feb. 1988

'////,_

MR, ALK, HJUKT ggadgﬂo SAITO

For D;i'ectox‘ of Surveys JICA Study Team

-7///(2..4[«:4 /{o / 1/4 /rr(,c'_::,/;( .’

MR, M. KAWASAKI
JICA Advisor
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Date and time:  23rd Feb. 1988  14:30 - 15:00
. -~ 23rd Feb. 1988 15:320 - 17:00

Ploce: . Hiz20 - 15:00: Survey Headquarters,
: TR . MNairobi
15:30 - V7100 Survey Field Head-
‘ " quarters, Ruaraka

Attendants: Attachments - 1, 2

The JICA Study Tean {hereinafter referred to as the "Tean")
briefly reported the progress of the first yecar's field
vwork for the Topographic Mapping of South Keénya;, submit-
ting the »Progress Report of the First Year's Field Work
for the Topographic Mapping of South Kenya in the Republic

" of Kenya" prépared by the Tean. {Attachment - 3)

The Survey of Kenya (herginafter reférred to as '"SK")
appreciated the report and ralsed requests to continue the
aerial photography and re-es ablish missing geodétic control
paints and benth marks, because they realize that those
poinls are nécessary not only for the mapping, but plso for
the planning and implementation of development projects in
the captioned area which are the reasons Tor the request of
the mapping.

The team:took note of the requesti

In'préparatioﬁ for the second year?s ficld work, the Tean

‘requéested the provision of counterparts and arrangement for

permission letter to enler National Parks, Regerves.or
limited areas when necessary. '

SK took note of the request and reguested , for earlier
arrangement, to inform them of the schedule of the Team as
early as vossible when fixed.

The ‘Team replied to do their best to inform SK of necessary

infornation beforehand, including the date of arrival,

pericd, team members, etc. through JICA.
The Tcam requested SK to keep a part of contact prints of

the aerial photographs taken this time for the sake of
security and SK accepted the request.
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o

Attachwment — 1

‘Attendants of Heeting
(14:30 - 15:00, 23rd Feb. 1988)

. Govermment of Kenya _
| Hr; Absaloms Ag. Director of Surveys e -
pir. Mjuki oo _ Assistant Director of Surveys, Happing
Mr. Wainaina :_Superintending Surveyor, Mapping

Government of Japan
(1) JICA Kenya Office B
¥r, Kaiho ... Assistanl Resident Reﬁfesentatiye

(2) JICA Advisors

Mr. Kawasaki  Head, JInspection Div., Topo. Beépt.,
_ . Geographical Survey Institute
Mr. Izaki - Staff, Planning Div., Soclal

) Development Cooperation Dept.,

JICA ‘

(3) JICA Study Tean

Mr. Saito Leader

pPr. Huraoka DepLiy Léader
tir. Yoshida _ Happing Planner
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Attaéhment - 2

: ﬁttgndaﬁté of Heéting “
(15:30 -~ 17:00, 23rd Feb. 1988)

1. GoVérnment”Of_Kenyd

Mr. Hjuki
thre Viainaina
tHr. Kibore
tir. MNdunda
Mr. Chabeda

2. Government of Japan

(1) " JICA Kenya Office

(2)

ﬁr. Kaiho
JICA Advisors
Hr. Kawasaki

Mr. Yzaldi

JiCa Study Team

HMr. Szito
Dr. Muraoka -
tir. Yoshida
Mr. Kyakuno

'ASsiétaﬁE Director of Sur?eys, Kapoing

Superintending Surveyor, Happing

Chief Photogrammelrist

Chief Cartographer
Chief Lithographer

Assistant Resident Representative

flead, Inspection Div., Topo. Dept.,
Geographical Survey Institute
Staff, Planning Div., Social
Development Cooperation Dept.,

JICA

Leader

-Depuly Leader

Happing Planner
Chief Surveyor
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PROGRESS REFORT
oF
TIE FIRST YEAR'S FIELD WORK'
THE-?OPOCRAPHIC.HAPPING OF SOUTH KENYA
o | T T R
THE REPUBLIC O KENYA

- February, 188 ---

STUDY TEAN

or
THu TOPOGRAPHIC MAPPING OF SOUTH KEHYA
IH

THE REPUBLIC OF KEHYA

JAPAN INTERNATIOHAL COOPERATION AGEIICY

(10)
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1. IHTRODUCTION

The topographic nappin5 of South henya startcd in Qctober,
1967, in four- -year tern study, as a technical cooperatlon ‘
pIOgram of JICA ;

“In compliance hlth the Scope af YWork agreed between
the Hinistry of Lands and Settlement and JICA on 19th Mairch,
1987, Lhe JICA Study xeam, compo$ed of 18 membars, arrl,cd in
'Hailobl on_Brd Depember, 1987 and stayed in Mombasa from
iLth necenbér;'|967, to 18th February, 1988. 'neahwhile,
Kenyan counterparts 301ned the work rrom txme to time.

“1In accomplishing the first year s field vork, hexelnafter
the SUﬂﬂaPy of the: progregs of the work is zeported.

S OBJBCTivé OF THE. STUDY

" The objective of the Stddy is to prepare the 1/50,C00
topobtaphic map covering an area of approyimately 29,800 Kin®
in South Kenya from east of long. 5? 45 to Lhe coasl and from
south of Lat._} ‘to the Kenyan territory of the Tanzanian barder.
Main jtems of the Study are as follows:

1. Aerial photograpy: approximately 29,800 Lmi
2. 1/50,000 topographi¢ mapping approximately 29,800 ka®,

(719



111,

SCQMBE_EQL_#—-—MM-

”he scope of aork for tire first year covers

1. Aerlal pnotography
Two ﬁiSSiOnS of aerial photog;aphy shall be carried

out.
. 1/40,000 aerial photography co»erlnb the
existing and prOposed leveling routes in
~91nvle erlp courses for approx1nahely
740 and 760 Lkn respectively, _
b. 1/60 000 aerial pnotography covellug the \hole
project area of approx1mdtel} 29 800 km2 (or

4, OOO Lkm).

e

2. Aerial signal
rerial signals shall be . establlshed on QO exlstlnﬂ

geodetlc control pointse.

3. Pricking of existing ‘bench narks
Pricking on the aeliel photographs shall be carrled

out of bench marks aIOng exlstlug.1sf und 2nd Grder
leveling routes extending approximately 7C0-Km.
L. Leveling
lMinor order leveling shall be carried out along
the proposed leveling routes ex‘ending approximately

720 km,
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{V. AERIAL_PHOTOSRAPHY

Two miSsions of aerial ﬁhotograpﬁy vere carrised out
by. contractihg with Photonap Co. Ltd. =
1. HlSSlOR 1:
Aerial photography v~¢'carried out along exlstlng
and prOpOSEd leveling routes totaling approxlmately
1,500 Lkin w1th single strip courses ‘as rollom

a. 'Peryod. Hovenber, 198?, _

b. Camera : Super-wide anble C*mera,::

€. _Photographic scale‘ Appr0Y1!ntﬂly 1/40, OOO :
'1n genclal However, ‘due to unfavorable weather
'_condltions, photographi.c scale varied- Iron

1/8,000 to 1/&0 000, '_ :

d.'"Flight course nap:, Hap shov1ng fllbht courses

: is 5hoan in Flg.31.

2. Hission 2.;" _
-'Aerial photoglaphy was carrled ot to cover the
" whole prOJect area totaling appr0x1matel) 4,000 Lkm.
“Due to un[avorable weather conditions, hoveVer, aboukt
70 9% was covered during the period.
a. Perlod: Decenber, 1987 - Februéry;'1988,
b, Photograpﬁic scale: Approxiwmately 1/60,000
G Caﬁeraf . SuPer»ﬂlde angle camera,
d. Fiight’course map: MHap showing flight courses
ie shown in Fig;.2. '
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V. AEBLAL sxeveL

set uo on 40 existing beodetic
- AmOng those, hovever,
n in thelr

" Aerial signéls viere to s
control noints as ghown in Fig c 3.
for 5'nissing poinbs, aerial 31gnals viere set u

4nelghbourhood. H1551nv points ares, _
1935 2, 1908 2, 19651 4, i99ST 2 2 rand 199t 1.

An exanple of aerlal 31ynals is shoan in PlF. 4.
'fhe conditions of the monumént s of the ulgnallzcd

Kreodetlc control points are tabulated in Tab 1 and

summarl?od as follovs'

Normal . 22

iFelléd dovm 3
‘Destroyed : 10
Hlssinﬂ', . 5

Among 35 ex15ting geodetlc control p01uts, the dlstrih
butiOn of leﬂtS “which care not vertlcally contlollﬁd 19
shovn in Fig., 5 sand summarlzed as follow : :

Total 'ﬂo Qert{cal‘cdntrolr

st order ftriaﬁgulétion point _IO' ‘ S

Zne " T 19 L9

ist - 0 traverse point 2. T

2na_ : R
Total 35 17.

(16)
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Pab. 1. Conditions ef geodétit coptro) podnis

Ve i

roint o Conditians of nonvment . i

nupbar ‘Hornmal Felled do%n Dealroyean Pissing conLrQ}
oKl 47 < :
SKF 48 : :
Skhy 419 b :
Snp %0 < r
Sak - 59 "

SKE 56 0 R )

SKp ' 58 ' = .
sKp 62~

SKpr . 6l L
Shr 65 : .
1875 v ~ _
1905 1 *
19050 2 * )
‘1905 3 * ..
“198n 0 2 x -
1915 - 37 * .
1925 &

1925 9 ‘ . -

193> 2 . '

196:) 2 b

197 1 -

197> 5 - .
1985 2 *

198 | » *
138> 8 %

2005 7 X

2005 8 * ,
2015 1 ¥ :
2015 ) 6 = * 3
2025 3 ¥

188}"}: 1 * £y
195+7 2 *

18850 1 > 5
188571 3 .

19951 1 i

196-‘)'!' _l[ t

19921 1

1995 2 [

189> 2 . ¥

4o - 22 : 3 10 5 16

(18)
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¥1.__PRICKING OF EXISYING ERNCI HARKS

. Pricking on aerial photogcauhs of bench na rks ¥as
carried out along existlhg leveling routes. HON&VET, sofie
of the bench narks vwere n1531ng. The conditions of the bench

narks are sunmarized as follows:

Line o From - To Recovered Hissing Total
. voi - Mombasa : 35 85 118
11 11/78 - 11/117 28 . 10 - 38
ALIII  XL1II/8 - Bamburi o 8. 9
CLVIC N - LVI/6S - i 62 66
LIX  Mambruoi - LIX/82 43 67 80

st Si/1 - s1/7 N T 9
Sk sb/ei < s6/26 6 N
57 Sp/t-s/EBMY 27 5 32

C 0 27

.'88:_' S8/1 - 88/2? B 27

The ulstrlbutlon is ShOHn in Flg 5

(80) .
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VII. LEVELING

1. Leveling Roﬁtési

8.rou£es‘for hinor'order levelings were set up as shown

in }1g 6 and as follows:

Route nugher - 1_' Bench marks _ _
R1 CJe, R1f1,...;..;..f‘.....;; R1-16, S8/3
‘w2 - I-21, R2- 1,.......;........, R2-34, J-1
Ry LIX- 49, R3-1,..., R3-27, R-3, R3- 28,4
R e, R3-33d- 1
ny Fiked point; ng-x,.;..i..}., RY- Jq‘ 1-38
A 11-91, RS- 1,.........‘;..,;, R5-21, ¥-2
ng J-2, R6-1 PEEPRRRIS ‘R6- KO, R-6, R6-41, ...
- . ves, R6-81, 023
R7 J- a R? 1,....., R7-19, R-7, R?7-20,.i0
vu., R?-37, -3
ng I~21,'R841,....;,.........., R8-45, J-3
Total 357. {Hew Harks)

2. Heasurerent

Following existing bench marks were used for startinS,;

ending and_reference points for chccking:

Given point Feference point for checking.:
1-21 © 1I-18 |
1-38 : 1-37

11-91 11-90
LEIX-49 -
58/3 _ s8/2

Gheck measuvement was carried out with satisfactory
results, The nominal values of BMs I-21, 1-38, IT-91 and
SB/}'will be aduoplted as given., llovever, for LIX—QQ, it
was nobt able Lo carry out check mcasurement, because of
missing of nelghgouring bench marks. It will be regardcd

as given point for the Lime being.

(82)

Length}
32,1 ka
69.9

109.3°
135.8°

.2

ié].é

§1.0
96.3

731.2 kn



e

853708 JUTTSAST IO UOT ANETIAST]

|
x| (&

N, Y
TR e TN

IUTOL poxT
| qousg .
AATH youwag Fus

ME L

ToqmNY

i

-
-
2

=
O

=
Lt

4
il

ane

By

LA S I

.m .nm..ﬁ,ﬁ

Qe

O

(83)



':_ht-thé starting point of the route Rf near Lunga-Lunga,
no exinting bsnch marks were found. Closure was ot
estimated. «

3. HMHarking - _
Permangnt‘monUments_Were:Set up'at the following B
points as shown in Fig. 6: _ ' . :
J-1, J-2, J-3, R-3, R4-22, R-6, R-7, R8-23.
At some pointé, narking was c_lqn'e."us'ing stable ground
features. For other points, temporary marking vas done
by setting up &mall vooden stick with a nail on the top.

(84)
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