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C7¢h Maréh, 1973
* 'SCOPE OF WORK =
S FORT
. 1/50, 000 TOPOGRAPHIC MAPPING ©
 MUSOMA AREA; TANZANIA
| BY OTCA, JAPAN

This scope of work encompasses aerial photography, fxeld surveys,
aerw.l trla.ngulatlon stereo-< ,compﬂatnon, field classification; 'manuscrlpt
{_,ggompile_t;on_, final scribing for color separation and lithography, The
_work load requested is. 17 sheete of 15! x 15! neatline topomap and the
' project is scheduled to he completed thhm two yea.rs of Japanese FY1973

74,

Followiug' is a brief summary of work to be done under each of the
. above headings, .
1. Aerial Phdt’ography
or the pro;ected area of eshmated 9, 400 sq. km approx. 700
_“photos w1ll be requlred for stereo compllatlon F01 the block
‘adjustment of aertal trnangulatlon the 9 tlehnes of flymg will be

‘ . needed ‘Aerial photography will be taken at the scale of 1/50 000

or 1/60 000 with a camera of supe1 wide angle lens

In addntnon to area photography, the stnp photogxaphy covering
' horlzontal com;rols mgnalxzed will be taken at the end of field survey
w1th a camera of wide angle lens at app: opriate scale fox control

. I

identification on the above area photography, "

The a.umaft a.nd camera will be chartered or the pOl‘thn of
aema.l photography will be taken by contractmg company in consulta-

tion with Tanzania,



'-2,'.“2 Eleld Surveys o

7 ‘I‘he field surveys proposed are recovery of ex1s1tmg 5 horxzontal_ :
= COntrols, _estabhshment of addltlonal approx. 20 ho:tizontal and S
" approx. 60 vertical conii 013 and SIgnahzatwn tbereof. i '
2.1 Recovéry-

The ex1stmg fwe homzontal controts wﬂl be recowered and
8 1gna,11:z'.ed. : | | | .
2.2 Hormontal control
The 20d brder tellurometer traverse w111 be run to establlsh"'

U new homzontal controls wﬂ*h premsmn theodohte and tell.urometer.

Horlzontal a,nd dlrectlonal angles w1£l be observed in 6 sets |
| whlle 2 sets for vertical angle, Helght w1ll be determmed o
“trigonometrically, :
The station will be monﬁmented'with cOn‘c‘:re-té'h':l'E;éi;.
2,3 Vertical control
The seconda,ry dlrect levellmg wxll be run a.bout 600 km a.long
road or I:ruck mS1de of prOJected area in loop 1evellmg If the

j_reliable BM 1s not emsted near the pro;ected area, the levellmg

length w1ll he extended to meet thh T ranzaman 1equ11 ement. .

The vertmal pmture pomt W1ll be pncked on new or ex1stmg
' photos at every 2 km mterval and new BM w;ll be estabhqhed

_ and monumented at 3very 10 km aloag level lme. _

All computat;qn.wi_ll be made in the m’etmc system and the
Clarke 1880 Ellipsoid (a = 6,378, 249. 145 m, f=, 1/293 465) w11t

be used. The field 3heets w1ll be as attached hereW1th

'3, - Aerial ’l‘riangulatiora

The 9 tie flights include approx, ?00 models are several bridges,
The pass-—pomts and tie points will be selected and prlcked on the

positive film by point transfer device and will be measured with a

__]'8_



3tereo cornparator for analytmal block aorna,l tmangulation by -

N computer in order of photo-ooordmates, relatwo orlentatxon, strzp

i 3iformatxon and’ biook absolute or1entat10n, of wh1ch detauls are des~

cr1bed on the publlcatlon ”Analytxcal Bloclk Aerial. 'I‘rlangulatmn

i System by Medlum Smod Computer” attached herewith.

: Store.o'n Co'mpi'!é;tioﬁ '

Approxlmate seven hundred (?00} models will be sterco compxled

o on stereo plotters. Twenty three centimeters by twenty three centi-

'm_etexfs (23cm . 23(:!'_1’1)- diapositives of aerial photo negatives will be

foon tﬁiéﬁprio_tor-‘. ‘The manuscript will'be 1/50, 000 fifteen minute sheets,

Manuscr1ptEd1t

: Tho"matiusc:ripts Wiil b‘e checked and edi;ced using available maps

?and ex;stmg photographs to he supplled and the paper prints of edited

manuscr 1pt may be sent to field for completion if the schedule is ac-

) ceptable o

' ':F1e1d Completlon :

A fleld edxt off1oe w:ll be set up m Musoma or Arusha or other

N smtable s1te of Tanzania. The fleld teams wxll perform the aotua.l

ed1t on overlay of aer1a1 photography and/or manuscript paper copy
un_c_ler the cooperation with technical persons of Tanzania. The job
wjj._,fin?lﬁdo _-fi__ela :verifioa_tiOgl of all cultural, hysographic, hydro-

graphic, and v'egetative features, types of terrain, and names data,

Upon return of the field edit data, these information data will be

incorporated on the manuscripts,

- Manuscript Corhpfxla,t_iOn

- 2The base compilation will be transferred to a film negative by

' 'contact‘proc_ess and a reverse image will be exposed by watercote
process to four film scribecote plates. The four scribe plates will

“be used_'to oomplet_e engraved negatives for the projection and grid,

—~19-



"cultﬁre' drainage and r.eLie‘f. The. four engraved negatwes wul be
'printed in- color stable materlal by the: watercote p1 ocass which wxll
be the ¢ompilation manuscrlpt. The vegetatlon, terram class:tflca.tlon,
cultivated areas, nameé and. mformatlon overla.y willbe completed

on myla.r sheets overlaying the compxlation manuscript and base com-:
pilatxon. The road Cl&SSiflC&thn ovezlay will be compded usmg peel-—

coat on a myhar base.

| Color Sépferatioﬁ D_l*afting

The four engraved negatives will then be corrected from:the

: COmpilation:manuseript. fiach of the four engraved négativés'will be
contacted by watercote process on stable base for the fmal manuscrxpts.
The various overlays will be comp1[ed from the fmal ma,nuscrlpt (four
color plate), which will include st;ckup vegetatmm strlp <out cultwated

“area, terrain classification, drainage plate, etc and screened negatwes

thereof,

The various scribe plates and overlays.will be edited and'a five
color watercote composu;e will be made on wh1te stable fﬂm base.
The composite will then be used for a cartogxaphlc edlt after whlcﬁ
corrected negatwes will be used to make a second color proof for

final checkmg by G. S. I Japan, superwsmg authomty on th1s pro;ect.

Lithogra phy—'- : "’i

] .
After acceptancé the scrlbed plates and negatwes will be

'delwered to the L1ghog1apher for prmtmg.

Note

7 The above outlmes indicate the pr ocedu1 es and equiprnent to be
used on the project. Any and all details of this plan which can be
changed to increase the efficiency of the operation should be changed,

provided they meet requirements of the specifications. -

— 20
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-1 ZHHBOANRy 2
SPECIFICATIONS OF TRAIANGULATION

PRIMARY SECONDARY TERTIARY

Triangle Closure

.lll ; 3!I 3” ; 5" 5[! ; loll
Closure in Base .
Measurement 1/25, 000 1/10,000 1/5, 0600
Accuracy in Length 1/300, 000 1/150, 000 1/20, 000 -
' ' 1/50, 000

Accuracy in Direction oM. 1; 16 1M, 5 1, 123 2'.5 1'; 4; 5"
Closure in Azimuth Z N 3N 3 Nor 10N
Closure in Position 1/25, 000 1/10, 000 1/5, 000

Spacing and Accuracy of

Control Azimuth 10; &', 3 12; 0.5 15; 3%
Allowable Lengths of Not less
sides of Triangle 16 ~ 160 km 8 - 40 km than 10 km
Allowable lengths of 5 - 32 km _ -
bases

SPECIFICATIONS FOR TRAVERS

Ist Order 2nd Order 3rd Order  4th Order

Length of Circuit ' 300 300 300 40

Accuracy of Lengths 1/100, 000 1/50, 000 1/10,000 to 1/5,000 to
1/20, 000 1/10, 000

Accuracy in Direction 0'.2; 16; 1'; 8; 5" 14 3; 6" 1 2; 10"
FALN'
Azimuth Control 5: 0,3 10; 0.3 1%; 3" 203 &"
Closure Azimuth . Z2IN 2N 3/N or 8/N or
10/N 30/N
Closure Position 1/50, 600 1/20,000 1/10, 000 1/5,000

N ig the number of stations between azimuth control station.



Cfa) T riahélé C"los'uré

R F1rst f1gure is the allowable lxrml: for the average tmangle closur e,_' '
while second flgure is the limit for any mdwudual closure, that should .
not be exceeded : . : :

' (br) - Agrcement in longth obtamed by carrymg the lOnth from a -
‘ measured base thrOugh the _’I‘rlangulatlon to the next measured base,

| The table gives the permxsmble dlscrepancy. The closing longth ‘
“may either he muasured .ora prekusly adjusted horizontal control
lie of the same orcler of accuracy

{c) .Ac.cu'racy in Le‘ngth -

This applies'lh base__ theasur"ement. Thus the maximum expected
. eérror in measured lengths, after reduclum to sealevel should rarely
exceed the quantities shown. '

| (d) "A_.ccuracy in Directions

_ The first figure is the description of the required instrument in
terms of the smallest reading of the horizontal circle. The next figure
is the number of circle positions for each direction, and the last figure
is the permissible deviation from theé mean of any acéepted observation.

‘Note that a circle position Seans the mean of a face left and face right
pomtmgs.' Different positions of the circle {i.e. zeros) should be used
for ea,ch pomting

(e} Closure in Azimuth

The f1gures given indicate the allowable discrepancy between azimuth
carried through the triangulation from the initial azimuth to the closing
azimuth, N is the number of stations between azimuth control points.

The closure is expressed in seconds of arc,

(f) - Closure in Position

The f1gures shown indicate the permissible misclosure after allow-
ance for figural adjustment,

{g) B S'pacing and Accuracy of Control Azimuths

Control azimuths may either be Laplace azimuths, astronomical
azimuths or a prevmusly adjusted azimuth of the same order of accuracy,
In the table the first figure shown the number of figures (or courses)
along the shortest or direct route hetween azimuth control.points. The
next flgure shows the anticipated probable error that should seldom be
exceeded for an astronomic azimuth.. For Primary and Secondary
- Triangulation this amount should not exceed 0.03 seconds of time,
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