measurement could not be applied. By selecting prickable
ground objects, the eccentricity from the point was measured
by GPS survey. The survey was executed incorporated in the

network of the ground control point survey or independently.
However, points N5 and N7 corresponding to ﬁoints TP2 and N2
respectively were identified on the twice enlargement after

coming back to Japan.

The final result of the signalization.is as follows:

Identified signalized points '32 points
Pricked points | 3 "
Signalized point no used:(TP317)  ; : . 1 "
Points to use for aerial triangulation ;35 "

'As points N2 and TP2 were not identified in. the 7fiéid,E;N6‘
and N5 were newly established by pricking as 'altefnatfveé.:_
~Original points were identified on " the twice enlargement -
" after coming back to Japan. All of them were, however, used
. for aerial triangulation. AS the altefhative 'to.‘TPiT,ifN7

;wasiﬁrickea and used for derial triangulation.

| ;343% AefihlfPhotogﬁaphy _ AR
- 3-3-1 Outline’

- The aerialﬂphotography was executed during 3 JQne, 1993 and
"1 July, '1993. During the operation, the ~weather: ¢0nditibn

was unfavorable and not many chances were'blé$sed'ihj'taking:
‘ photographs. Especially, it occcurred many timesg ‘Ehat‘

although it was fine in the morning, it became cloudy in the



afternoon preventing taking pictures. On this account
loposing the lowest limit of the solar altitude of 30° , the
operation was started in the early morning of 7 o’clock. The
aircraft 'of MIAT specially equipped for aerial photography
was used. The weather having been unfavorable unexpectedly,

it was able to complete the operation as expected,

© 3~-3-2 Specifications

"The specifications of the aerial photography are as follows:

a.Camera :WILD RC-10 f=88 mm
b.Photo-scale ~ :approximately 1:50,000
- ¢.Flight height 15,300 m * 5 %
‘ (datum'plane: 800 m )
d.Area to cover "';approximately 10,800 km?

‘e.Flight distance :approximately 1,762 line km
f.Number of flight courses

_ 113 courses
g.Flight direction :east-west

" h.Overlaps o :fofwdrd overlap 60 % 5 %
. :: : _ .latéral overlap :33‘% ia‘ﬁi%
i,inclination:of-caméra' ' - |
| ik ;:nbt-mofeiihan'10°‘
_ 3, w "nbp_mére:than 5°
j.Cloud volume v inot more'than 3 %¥onb photogréphs

in succession except the important

poftion for the orientation of the

v photograph and the plotting

K.Film - :KODAK XX )
1.Paper . © :MITSUBISHI GEKKOU



3.-3-3 Charterring of the Aircraft for Aerial.Photography

For the aircraft for aerial photography, an aircraft
provided with equipments for aerial photography was

chartered from the Mongolian Airlines by contract.

The aircraft is Antonov An-30 (Clank). The specifications
of the aircraft are the same as those of the Antonoﬁ An-
24/26 in performance except the equipmeht for "the aerial
photography and for researches. The perfornances are

tabulated as follows:

a.Engine ' +turboprop o 2 units,
-subéidiary engine 1.unit

_b.GroSs'weight rapproximately 21,000 kg'

_¢.Fuel {JET-Al, loading capacity 7,100 I

d.Service ceilings :8,000 m-

e

.Rarige 12,360 km {flight helght 6,000 m,
- velocity 440 km/h, with an

_ ‘ emergency reseﬁve of one hour fuel

f.Cruising speed 1540 km/h {at 6.000 m altitude)

:343f4 Ekechiion

'For aerlal photography aer1al caniera of WILD RC- 10 f:B.S cm,
. and for naV1gat10n ‘GPS nav1gat0r were brought with the " Team
from Japan on account of that there would not be a suitable
aerial'gamera of superﬂw1de angle lens and that not distinect
land marks could be expected in the field-for-naVigation;'It
"was the first time “to use - WILD RC=10' camera ' and GPS
naVigétor'in Mongolia. A'cameraman and a“navigator jpined

"in the Team to execute the operation.



1) Navigation of the aircraft

2)

As anticipated, there found no.distinct ground features
in the field to navigate the aircraft, GPS navigator was

used for navigation.

Air base

After discussing on the allocation of the air base with
persons in charge of the Mongolian - Airlines, :it .Was
agreed to settle the air base at the Choibarsan ‘Airport
near the study field taking'ihe economy of: flight hdurs
into consideration provided that the replenish of the
fuel was assured. After several shots, the aircraft was
to return to the Ulaanbaatar Airport for photo~processiﬁg
and then go back to the Choibarsan Airport to continue

the aerial photography.

Progress of the operation

The weather condition-hafing been unfavofable; ‘1oosenihg
the lower limit 30° of the solar altitude, the operation
began at 7 o’clock in the morning, canidering that jthe
length of %the: shadow due 'to' the  gentle slope of
topography in 'the_ fiéld_'might: not : ‘affect .sérious

difficulty in photo—interpbetétion and stereo plotting.

Days,-ﬁumber;ofitiMes and hours of photographing Wérea‘as

follows:
- Days of photographing - :30 days
Number of times of photographing : 6 times
Hours of photographing : 1T hours.



4)

5)

Photo-processing

The.development of the exposed films and printing of
contact prints were done two times during the duration of
photographing and after completing the operation
including reflight. The processing was carried out in
the photo-lab of MSAGC in cooperation with the
counterparts under the guidance of a ‘Team - member in

charge of the supervision of the aerial photography.

Inspection of Photographs
Immediately after the photo-processing, the supervisor of
the aerial photography made ‘inspection of the aerial
photographs on thé following points:
(1) Inspection of the film |
a.If the 'tone of the image' is wuniform -and the
contrast is proper, e
b.If the sensitive emuléion and ‘proceéSing “chemical
‘are completely removed, - N
c.If there is no ~ distortion fn‘:the image due ‘to

“incompleteness of drying film.

(2) Inspection by'ruéh'prints

: Prebaring rﬁsh'prints}'frbm 'thei:ofiginal-:ncgative}:;
they were 1nspected on the follewing - 1tems :
a. Dlscrepancy of the flown courses from those planned

~ b.Quantity of forward and: lateral,oyerlaps,

' c.Cloﬁd vblume, ‘¢loud shadow ahd' uneﬁenness of

‘development, s
‘d.Halation,
~e.Mist, ‘smoke,

f.Scratches on the film.

_— 45 R



6) Praw up of the Photo—index Map
The photo index map was drawn up by plotting the
principal point of each photograph on a 1:200,000
topographic map reduced and compilated from the existing
1:100,000 topographic map.

7) Result of aerial photography
The number of courses flown is 15 and the number of
- photographs is 398.  The details of the results are éhown
in Fig. 7.

3—-4 Ground Control Point Survey
3-4-1 Qutline

In the'studykaréa there are triangdiaﬁion points and bench
marks. Selecting points out of these points, they are to
use ‘for'fphotographic control in aerial “triangulation.
. However, in'the area where ground control' points are not

"ehdugh -control points were to be newly éstablished by means

~of satelllte geodesy using GPS receivers. It is necessary"

f.to adJust the helght of the po1nt obtalned by the GPS survey.

" {the height in:ireference to the reference 'ell1pso1d) W1th5'

. that by levelxng {the hexght in reference to the: ge01d) ‘For
'thls purpose 5u51ng the trlangulation point of which helght
by leveling (the height above the geoidal surface) is known
“in the neighbourhood, the height obtained by GPS. survey {the

height above the reference ellipsoid) must be corrected.
1 Consequent1y, GPS ~survey 'waé executed on the existing

tr1angulat10n p01nts to find out “the- rélationship ' between

the reference-e111p801dal and-the‘geoidal surfaces,

— 46 JEp—



Fig. 7 Photographic Run
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3-4-2 Execution

‘1) Observational Mode
The satellite geodesy was applied for observation by
using GPS receivers. Four Trimble 40008STs (two waves)

were used in simultaneous observation mode.

2) Planning of Observation
Fig. 8 shows the observation network. In the figure,
pdints :shown by A ware not used for the aerial

'triangulation, but only fdr'the'control point survey.
:3)Points used

Given points- :TP 1, 3, 4, 5, 6, 17. 35. 40, 45. 50,
‘55, 60, 65, 70, 75
Unknown points:Ni, N2, N3, N4, N5, N6, N7

Although N2 ‘is an existing point, it is treated as unknown,
because thé ‘coordinates - are missiﬁg " The @ -existing
triangulation points TPBO«*?ﬁ used only for ground control

:poxnts survey wzthout 31gna11zat10n

_42 Obser?étion _
Settlng up four GPS receivers at the same .time S on “the
corners ‘of each__quadrangle- shown in LzFig.' 8 ‘the
observation was made ‘simultanedusly.' : During the
obéervation the signals from 6 to 10 satellites were
received The antenna was setfdirectly above the monument

~on the tripod. When 'the monument  was ‘with the * iron
:'s1gnal tOWer. the antenna was set on it- top measurlng the

eccentrlclty elements.

?Simultaneously'observed'quadrangles (Fig. 8) and points

involved are given in Tab. 2.
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Fig.8 Ground Control Point Survey Network
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Tab., 2 Quadrangles Observed and Peoints Involved

Quadrangle Points involved
A 1, 3. N1, 30
B 3, 4, 35, N1
¢ 30, Ni, 35, 40
D 40, 35, 45, N2
E 4, © 6, 45, 35
F 6, &6, b5, 45
G 5, N4, 65, 55
H 5. 60, 65, N4
I 56, 65, 70, N3
J 556, N3, 70, 50
K 45, 55, 50, N5
L 40, N2, 45, N6
M 17, N7, 75, 14

'5) Evaluation of the Observed Values | ‘

. To evaluate the reliability of the GPS survey, following
computation were executed, where the distance betWéen'twp
-pdiﬁﬁs was regarded h§ ﬁhat'beﬁwéen the antennas of ‘both

_ends and no rédaciioh’to that between ihe?poihts was ' made .

'(1) Standard Deviation of a Measurement
Number of sides mesasured: 78
[number of quhdrahgles:13 X -(number‘of:sides}4 +

number bf'diagonalsﬁz}]

The baﬁgé af the standard.deviation is givqn in Tab.
N S .
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- (2)

Side length 4.0km~ 42.6km| 21.0km

————————— e e — e e e ]

" Standard Deviation (& I) 0.4mm~ 15. 1mm 2.3mm{0. l1ppm)

Tab. 11 Range of the 8tandard deviation of

the Side Measurement

Item Range : Mean

The coordinates are expressed in the geocentric

coordinate system and
(6 1)* = (6 X)* + (6 V) + (6 2)°
Closure of a Quadrangle

The coordinate differences between'fneighbouring' two

vertices 'computed from a simultaneocus observation are

- not always independent to each ‘other, it may ~ be

estimated the reliability of the observation from the

COOPdinate=cLoSure_of:a quadrangie.-From'the observed

13 quadranglés;:the méan ratio of closure vector of
: each'quadrahglé?to'théltotalziength$ of . sides. comes -

. out 0.24 ppm.. |

Comparison of:the‘Side Léﬁgth'observed independently
Of - the sides of quadrangles, there are 20 sides

measured twice. The comparison“ofj_these ‘sides are

‘giveri in Tab. 4.

The discrepancy between the: values of the measurement

1 and of the 2_was 39 mm in maximum, and its standard

deviation was 21 mm {the mean of the absclute values

was 1.6 mm).



Tab. 4 Comparison of the Side measured Indepéndently

Side Measurement 1 2 bifference
3 - NI 18,756.7360 353 | - 0.m007
30 - N1 3,9847. 353 . 349 -0, 004
N1 - 35 27,063. 169 . 140 0. 029
4 - 35 13,299, 394 . 371 0. 023
35 - 40 13,833. 630 . 631 | ' -~0. 001
35 - 45 17,421. 769 . 113 ~0. 004
6 ~ 45 23,642. 586 . 615 -0. 029
5 - N4 28,594, 018 3. 980 . 039
Nd - 65 ©10,782. 689 . 700 -0, 011
65 - 55 25,935. 902 . 921 ~0. 019
5~ 55 | 22,929, 322 . 304 0,018
55 — N3 "14,782. 415 . 410 .0.7005
N3 - 70" 14,767. 194 . 156 | . 0.7038"
45~ 55 | .30,593. 339 . 353 | . -0. 014
55 — 50 114,601. 715 . 733 0. 018
40 - N2 9,354, 267 . 268 ~-¢. 001
45 -~ Nz | 10,353. 284 | . 298 | 0. 014
40~ 45 | - 19,448. 622 | . 's32°| ' -0. 010
‘5~ 65 . | 36,401. 336 | .. 207 . 0. 039
55 ~.70 | 29,486. 855 ‘| . 872 | . -0. 017
Mean 18 km Standard 0. 21
~deviation {(0.90 ppm)

‘From the above analysis; it 'is considered ' that ‘the
-accuracy of'the length measurement of 10-® specified

riin‘the?fS/w was secured. The. evaluation of the

F._,._ 5‘2 JER—
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measurement was satisfactory and the measured length

was not long {more or less 30 km). Conseguently,

‘for the final computation the correction by using two

waves was not applied.

Comparison of the Relative Height of a Side
The relative height of two measured points above the
reference ellipsoid for '~ two sets of -~ mutually

independent measurements is given in Tab. 5.

In the relative height, the maximum discrepancy
between the two sets of mutually  independent
measurements is 47 mm and the standard deviation of

the discrepancies is 19 mm. It is considered that it

"is able to apply the GPS survey. for the height

measurement in the ground ¢ontrol point survey except

the problem arising from the knowledge‘bf the geoid.

- Adjusfment

(1)

Coordinate transformation of given points :

The elements obtained - by ;GPS survey = are the
pbmponénts of the éoordinate‘differpnqe ;bétween Lwo
points. In order to apply the.GOOrdinateSL;df':given

points expressed in Gauss-Kruegel’s plane coordinates

'a$ thé given ‘elements to _the‘inet " adjustment, they

: webe‘tranSférmediinto B and L . on Qfﬁei3K}éSSbﬁsky's

2y

ellipoid dnd then into the geoccentric coordinate

‘system.

Plane cbordina;es _
Zones 19 and 20 were aIIOEtedito the ‘'study area. The
central meridians BO, Lo and scale’ factors :aré“as

follows respectively:



Tab. 5 Comparison of the Relative Height

between Two Sets of Measurements

Side Measurement 1| Measurement 2 Discrepancy (1-2)

3 — N1 | -29.7699 ™14 0.m015
30 ~ Nt | -3. 928 . 940 | 0. 012
Ni - 35 | 90. 891 . 869 0, 022
4 - 35 | -64. 053 . 071 0. 018
35 ~ 40 | 22. 816 . 797 0. 019
35 -~ 45 | 6. 587 . 580 0. 007
6 — 45 |-117. 070 . 053 ~0. 017
5 - N4 | -23. 358 . 351 =D, 007
N4 - 65 | 146. 832 . 828 0. 004
65 - 65 {-100. 720 . | . 718 - 0. 004
5 -~ 55 | 22. 760 .73 | -0. 033
55 - N3 | -49. 591 o805 | -0. 014
N3 - 70 | 153. 025 . 011 0. 014
| 45 - 55 | 81. 239 . 245 . -0. 006
55 - 50 | 106. 887 | .870 | 0. 017
40 - N2 | -22. 433 | . 439 | . 0. 006
45 — N2 | 6..982 - [ . 960 | 0. 022

40 45 | 29..3%0 .| .418 | . 0. 028
o5 -65 | 123..461° | .id4e5; 0 | . -0. o004

55 - 70 | 202. 632 L8585 0. 047
Stadard deviation 6. 019

1. ZONE: 19 Bo = 0° 0’ 0" , Lo = 1i1° 0’ 0" E,
: ‘Scale factor: 1.00000000

h

2. ZONE! 20 Bo = 0° Q° 0”7 , Le = L17° 0’ 0" E,

"Scale factor: 1.00000000
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(3) Execution of the adjustment
The adjustments were executed for a network including
12 quadrangles and a single quadrangle including an

unnknown point N7 separately.

The 12 guadrangles‘were to adjust simultaneously.

The coordinates of given points and coordinafe
-differences of two points reduced from observation
were transformed into the geocentric coordinate
system and adJustment camputation was exeeuted by the
method of the ad;ustment by coordinates Ln' three
dimensions applying a program "PUG-U (Universal
Program for Adjustment of Any Geodetic Network)"”.

The points used for the compulation are as follows:

Given points: NI, N2, N3, N4, N5, N6 _
‘Unknown points: .1, 3, 4, 5, 6, 30, 35, 40, 45,
50, 55, 60, 65, 70. '

‘Figures ~included in  the network automatically
“irecognized from the observed values-;by ‘the program

are as - fo]lows'

Kinds Number
: Ctriangle 2 o
~ polygon a 3
traverse 20
straight line 0.
Observed:‘valdes are referred ' to  the reference

ellipsoid. Of ‘the coordinate components, ‘the vertlcala
component {the helght) "of. the control p01nts from the
geoid {the helght obtainable by levellng) is: ‘known,
but the height from the reference'ell1psoid. efe :not



- {4)

obtainable. Consequently, -for the adjustment
computation, by fixing the horizontal component of
the existing triangulation point TP 1 tTSOG oVOO) and
the height assuming that its height from the geoid

coincides with that from the reference ellipsoid, the

-free network solition ‘was applied to obtain

coordinates of all points. Then regarding the height
from the reference ellipsoid thus obtained as given

{Tab. 9), they were used for the adjustment.

Quadrangle M including the unknown point N7 was

‘observed independently as a single quadrangle. The

adjustment was carried out taking the existing points
14; 17 and 25 as given points. The results of the

computation are given in Tabs 6a, 6b, 6¢ and 7.

Accuracy .of the network adjustment

" The result. of the ' network adjustment shows ' the

accuracy of the determination of coordinates are as

follows:

‘Maximum .correction giving to each component:  616mm

: Sthndard deviéﬁioﬁ bf_observdtidniof weight 1 Boémm‘

"~ As shown ‘in Fig.gg;(a),lthe-ﬁaximuh semi major axis

of the érrar ellipse is about 8.3 cm.fThe;resulté' of

COmbutation_for ‘unknown points N 1 ~ N6 (plane

-coordinates) and that of:N 7 separately computed ‘are

given in Tab. 6a.

" Points'N 3 and N 4 are in the Zone 19 (central

‘meridian 111° E). They are converted into the Zone

20° for the . sake of succeeding’ computation.' The

‘coordinates expressed in the Zone 19 are given in

Tab. 6b.
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Tab. 8a Coordinates of Unknown Points (Zone 20)

Point N Sb
N1 |5,508,100.7433N|0.m054
N2 15,505,895, 578N|0. 062
N3 I|5,508,631. 891iN|0. 084
N4 |5,486,814. 666N|0. 090
N5 5,508,927. 97IN|O. 157
N6 15,507,481. 842N|0. 074
N7 15,436,822. 948N{0. 092

Point name

zZ z =z =z =z =

) SD
20,367,316."784E|0."051
20,335,875, 119E|0. 057
20,280,898. 369E[0. 072
20,280,243. 494E|0. 083
20,307,059, 125E{0. 120
20,334,752, 879E|0. 0686
20,370,214. 300E|{D. 069

Tab.

6b

' JMefidian ¢0nvergence' Scale factof'f
-1° 247 08.” 809 1.00021615
-1 .43 59, 1710 1.00033073
-2 18 53. 638 |: 1.00058943
-2 18 20.. 876 1.00059299
-2 02 20. 830 1.00045708
~1° 44 45, 453 1.00033527
-1 20 28. ‘31 © 1.00020604

Plane coordinates in Zone 19

Poinl name .

N 3
N 4

N .
' 5,508,427.598N
5,486,814.665N

| 19,713,988, 1198

'E

19,715,073, 665N




Point name

The  coordinates of the

. 'Meridian convergence

N 3 -2° 15" 38.7 97
N 4 -2 15 23. 81 1.00056798

unknown

ey

Scale factor

-

1.00056224

points on the

reference ellipsoid are given in Tab. 6c.

Tab. 6c¢ The Coordinates of the Unknown Points

of the Reference Ellipsoid

Point hame

" Latitude

Z Z2 2 o= =
[ S & ) B O N B .

o

49°

49

49

41 24,7 4147
39  45. 2571

40 10. 9089

49

49

49

49

28 24. 8789
40 52. 6288
40  34. 8097

03 00. 6517

Longitude

Z R =2 =z Z oz

1150
114
113
113
114

114

'8} Determination of the height
The height of a point observed by GPS survey is that from

097 40.7.0837

E

43 35. 8585 E

57 52. 4650 E

58 03, 6647 E
19 35. 0889
_ .

42 37. (5681

the ellipsoid of Krassovsky through WGS-84.' In .order to

adjust this value to the result obtained by levéling, it

is necessary to convert this value té6 that to be cbtained

by leveling (the height from the geoid).
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For this purpose, assuming that the ellipsocidal surface
and geoidal surface are planes in the neighbourhood of
the point in  consideration, the method of plane

interpolation was applied.

Tab. 7 gives the height referred to the ellipsoid, with
its standard deviation, and the height referred to the
geoid obtained by applying the above mentioned correction
to the former. - For the adjustment .
computation, the height is based on that of one point (TP
1) from the geoid. The absolute value of the height from.
the reference ellipsoid obtained for unknown points is
arbitrary or under the assumption that +the height from
the reference ellipsoid and that from the geoid coincide
to each other at TP 1. -

Tab. 7 'Height, of Unknown Points

Point | Height from | Standard | Height from
name | the ‘ellipsoid .| deviation | the geoid
N1 682.7983 | . 0."136 | 683.7947 .
N 2 774,502 |1 0. 153 ' | 776. 431
‘N 3 898. 814 0. 182 | 902. 261
N 4 1 803. 231 0. 205 : |~ 806. 271
N 5 734, 331 0. 301 | 737. 274
N 6 663. 214 0. 179 | 665. 187
N7 | 7550844 |- 0. 179 | 754. 873

From the'computatibn tﬁé aécuracy of each unknown point
. for planimetry and total vector is given in Tab. 8 from
. Tabs 6a and 7. o



Tab. 8 Accuracy of Unknown Points

Point name 5Dy SDe She SDn SDv
N 1 0.7054 | 0.m051 | 0.074 | 0.m136 | 0.m155
N 2 0. 062 | 0. 057 | 0. 084 | 0. 153 | 0. 175
N 3 0. 084 | 0. 072 | 0. 110 | 0. 182 | 0. 213
‘N 4 0. 090 | 0. 083 | 0. 122 |} 0. 205 | 0. 239
N 5 0. 157 | 0. 120 | 0. 187 | 0. 301 | 0.'360
‘N 6 0. 074 | 0. 066 | 0. 099 | 0. 179 | 0. 205
N 7 0. 092 | 0. 069 | 0. 115 | 0. 179 | 0. 213
‘Note SDw: Standard deviation ' on N-axis
' SDs: Standard deviation on E-axis
' 8D-: Staﬁdard deviatien iODINEHpIahe.
(8De)? = (SDx)* + (8De)?
SD.: Standard deviation 'on H-axis (vertical)
"+ 8Dy: Standard deviation as vector
(8DV)® = (SDe)® b (SDW)T 0

9) AdJustment by free network solutlon

The same network was &dJUSted by free network
p01nt(TP '

fixing

one

adjustment

1). FlgUIeS in - the " network

~automatically: recognlzed by the program are as follows:

Figure Number
Triangle 41
Polygon 0
Traverse 52
Straight line 0
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The accuracy. of the determination of coordinates after

adjustment is as follows:

Maximum correction to apply to
each component 41.18 @mm

Standard deviation of

an observation of weight 1 17.020 mm
Standard deviation of
the error ellipse of positioning : 6.9 mm

Fig. 9{b) shows the error ellipses of positioning. The
height of given control points (the height from the geoid)
and- that computed: by free network adjustment (the height

from the eilipsoid) are compared as given in Tab. 9,

"The height:dflTP 1, régistéred value, 1is given as the
height:from'the ellipsoid for computation. Assuming that
~“at TP 1 the ellipsoidal and geoidal surfaces coincide - to
each other, the difference between the two heights is
‘obtained as shown (A - B) in Tab. 9. 'From these values
the inclination of the geoidal surface  relative to ' the
ellipSOidél surface‘shéll be traced és shown  in Fig.10.
It‘is‘judgeﬂ; from #he?figuﬁe;'that'the Egeoidﬁl‘ surfﬁée
ihclines_ﬁo theEéliipsbidél surface upwards' to éa?tfsouthv,
cast at the'?dté:of:about§4 m/iZG-km, The inclination is
‘tﬁdughf 'feiéfivély unifﬁrm ‘which allows the plane
interpolation to‘correct the observed height to convert
it to the height from geoid.
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Tab., 9 Comparison of Height

Point |Height from the{Standard |Height from A-B
Jihame jellipsoid(A) deviation|the geoid(B)
1 701.m400 L e 701.7400 [ O.™
3 712. 649 0.m008 713, 000 | -0. 351 .
4 838. 195 0. 011 | 839. 500 | ~1. 305
5 826. 352 0. 012 828. 700 | -2. 348
6 884. 855 0. 012 '886. 100 | —1. 245
30 686. B75 0. 0608 687. 800 | -0. 925
35 774. 131 Q. 010 775. 800 | —1. 889
40 796. 827 0. 011 | 798. 500 | —-1. 673
45 ' 767. 628 0. 0Ll | ..769. 900 | —2. 272
50 955, 833 0. 013 958, 300 ~3., 467
55 849. 103 0.012 | 852. 300 | -3. 194
60 '963. 795 0. 015 | ~966. 800 | -3. 005
65 | 950. 105 0. 013 953. 100 | -2. 995
70 1,051. 930 0.°013 |'1,055. 700 | -3. 770

3-5  Aerial Triangulation
'3-5-1 Outline

In aerial  triangulation, were ‘determined the geodetic
coordinateS'ana height ofiﬁhe pointé.(pass peints and  tie
points):and:othéh eleménis of the ‘dia-posiative ~of -phé
aehial photdgraﬁh :necessary for  its control for stereo

plotting. The procedure is as follows:

— B4 —



On the dia-positive of the aerial photograph at a scale of
1:5¢,000, pass points and.tie points are pfiCked or control
poihts pricked on the ' contact prints or the twice
enlargement of aerial photographs are transferred and,
together with the already photographed aerial signals, their
photographic coordinates are measured with the precision
comparator (stereo comparator). Using the observed values
“and coordinatés and heights of given ©points, the’ acrial
triangulation is executed analytically by block adjustment
by means of the independent model method to arrive at the
geodefic coordinates and heights of pass points and tie
points. At the same time, the orientation element against

the stereo plotter are also computed.

3-5-2 Work Volume and specificatibns

Area coveréd:¥'the whole study area (about 10,800 km?)

Photo scale:'- 1:650,000

'Flight hoight: 5,300 m {above Lhe sea level)

: | : 4,500 m (above the datum pléne)

No,:of;COursés:;20(actﬁa11y,'ZCOurses'.CS, -ClO, Ccl1,
o Clzland C13 were divided  into two

‘ Zéqurses, respeétikely); : '
No. of models: 878 models. '~ S
Contrblrpointé: 35 points (for both' planimetry “and
| height)
‘Adjustment: ~ Block adjustment by independent'modéls_
| . (Program PAT-M43 is used.



3--5-3 Accuracy

At tﬁe adjustment computation, the class A of the JICA’s
specifications was - observed for the tolerance of the
residuals of contreol points used and of the discrepancy of
pass points between adjacent models and that of tie points

between adjacent courses as follows:

Residual of control points: not more than 1.4 % (6.3 m)
of the flight height for both
- planimetry and height.
Discrepancy of pass points and tie points:
not more than 0.8 % (3.6 m)
~of the flight height for both
planimetry and height.

'The result of the computation turned out’ that the standard
-deviation of the residuals and discrepancy wére not more
;than 0.38 m (0,08 % ) and ihe maximum was not more than 1.01
‘m (0.24 % ), which was smaller than the tolerance specified
by JICA. ! -

3r5—6'Ex§¢utidn

The procedures are shown in Fig. 11.

1) Selection and transfer of pOints _
Pass points and tie points Were':selected by  choosing
points clearly identifiable and measurable on the contact
print ofi the aerial photograph ' in ' accordance with 'the
étdndards oflpoiﬁtéselection'df the JICA's manual. Taking

the = computation = of the block  adjustment into
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2)

consideration, were selected six pass points per model

‘and one points per model at the overlapping zone with the

model of the adjacent course.

The transfer of the control points pricked in the field
onto the diapositive was done by using stereoscopic point

transfer machine in refeérence to the materials such as

3 pricked photographs, description of pricked points, etc.

Measurement of photographic coordinates

" The measurement of the photographic coofdinates of

" fiducial marks; pass points and tie poiﬁts was made to

3)

the figure of u using the stereo comparator. ' The
measurement was made twice independently ahd‘ the their

mean was adopted as the observed value, If the

‘discrepancy between the two measurements exceeds 0.02 mm,
‘one more measurement was made and the mean of the ' three

‘obsérved values was adopted.

Inner oriéentation

_The ‘observed values of the fiducial marks at the four

corners were transformed to the ¢oordinates of @ the

_coordiﬁate:syétem  with the - origin at the projéction
center of the ‘camera. . They were normalized by Helmert’s

Etranisformat.ion'-'witfh%th’e'lc‘al;i'bt:*dt'ed :ValuesL Using ;tﬁe

coefficients thus obtained, ~all’ observed ‘values: hébe‘

- normalized.

The standard deviation and the maximum of the residuals

. are as foliows:

:Standard deviation = Maximum . Tolerance

6.0 . ~ 20.9 i 29 u © 30 & in maximum °



4)

5)

3

courses | control {—— S N
& models points (planimetry) (height)
80| Max. sp. | Max.

20 courses| 35 points 10,38 m [0.76 m 1009 m |0.28m

Relative orientation
The relative orientation was executed using all points
included in a model. The correction due to atmosphéric

refraction was applied.

Adjustment computation, residuals and discrepancies
The adjustmént computation was made by treating the whole
Study area as one block by applying the method of

independent models. PAT-M43 program was used.
The standard deviation and maximum of the residual of
control points and discrepancies of pass points and tie

points are given as follows:

{1) Residual of control poihts

No. of | No. of - " Residual

78 models | . @ 0.08 % [0.17 % {0.02 % |0.06 %

Specified t01¢rance of the residuals of control

pbihts: _ o .

ot morelthan'i.d %;_(6.3 m) of the flight
héight;for both planimetry and heighﬁ.



(2) Discrepancy of pass points and tie points

Discrepancy(Pianimetry) Discrepancy(Height)

Standard deviation|Maximum Standard deviation|Maximum
0.38 m 1.01 m 0.16 m 0.87 m
0.08'%.  ']0.22 %, 0.04 % 0.19 %

Specified tolerance of the discrepancies of pass
points and tie points:

not more than 0.8 % of the flight height for
both planimetry and height,

As shown in the above tables, the accuracy of the " aerial

triangulaton - turned out considerably lower  than the
tolerance designated by the spebifications. '
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3—-6 Conventional Signs and their-Applicétion Rule

On the basis of the existing conventional signs, both
parties made discussions on conventional signs and their
application rule from time to time in reference to the

Russian text

YCAOBHHBHES3HAKH,
oA oA Tonorpadeiumuydyec K HX KapT
H.a cwTa6os
1:26 000, 1:50 000, 1:100 000

in order to.apply them to the Study and drew up a draft of
the conventional signs and their application rule
specifically to the topographic mapping of Ulaan—Tsav area.

They are attached to the preséht report as the "Appendix 8"

3-7 Stereo Plotting
3-7~1 0ut1ine

“The manuscr1pts of plottlng wefe drawn up - meéshring hnd__
’:plottlﬂg the necessary 1tems to represent on the topographlc
'map by means of: stereo plotters u51ng aerial photographs fon
‘the basis of the result of the aerial triangulation. The_'
‘aerial photographs, however, having hot been ~ identified iﬁ
the field in advance, it was necessary to pre-study the
aerial photographs by photo—ihterpretation in reference to

the documerits in hand and to adjust doubtful points.

The area to cover is about 10,800 km* by 128 sheets, néat

lines of each being 5.0° in latitude and 7.5°" in t longitude.



The work was completed in two phases of II and [III}, The
area of about 8,100 km* north of latitude 49° was covered by
96 sheets in Phase II. The rest part of about 2,700 km? was
completed by 32 sheets in Phase IIT,

The flow chart of the stereo plotting is shown in Fig. 12.
"0f the processes, the applic¢ation of the results of the
‘field identification made to all manuscripts of plotting

‘after the field identification.

3-7-2 Specifications

‘Plotting scale: 1:25,000

Afea:to cover:. 10,800 km=

Number of sheets: 128 sheets

‘Projection: Gauss-Xrueger’s Projection Zone 20 {(the

| séaie factor ‘along thé cehtral meridian

117° E shall be ‘1)

Contour lines: Intermediate contours — 10 m

o " index contours -~ 50m L .

iiﬁtéﬁcalary contours - 5 m'-(depending

‘upon topography)

Neat® lines:: ; :5"(Ia£itUdé):x %.5"(longituﬂe)
Sheet nunber: . j-EAs*shm}ni_ in Fig. 13 wherei ' (
" M-50 ' Zone number
M-50-86 sheet number of 1,00,000
. map _ .
M-50-97-B  : sheet number of 50,000 map

| 'M-50-97-1" ~a' sheet number of 25,000 map
Zéonﬁenlidnal signs ahd theibiappiication rule:
. : _ "Thése diécusséd and approved by MSAGC
lAcgUracy'of the Map: | :
- ' to 'observe the class “A" of the JICA’s

Specifications



[Fig. 12 Flow of Sterco Plotting
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Distinct ground objects:

not more than 0.5 mm on the map

Spot height: not more than 1/3 of the contour
interval

Contour line: not more than 1/2 of the contour
interval

Plotting sheet: polyester sheet # 500 {for manuscripts

of plotting)

- # 300 {for data sheets
of control point
and manuscript
of data sheets
of annotation)

Reticule: Drawing accuracy shall bé better' than
0.15 mm on the map;i‘ ' |
Tick of Grauss—Krueger’s projection
shall be drawn every 2 km.

’ Gréticule; : Graticules shall be drawn every 5’

'3-7-3 Plotting of Ground Control Points and Others

_Negg-lineé; tidks of‘ﬂeticpies; graﬁiculeé, ggrouﬁdlECthrol
fpoihts;_paés points and tie points, etc. were plotted on the
’plottihg Sheét b&tCOOPHiﬁategraph.f'Tha plotting’ error was

§pédifiqdlnot7to exceed: 0,15 mm on . the map.

3-7-4 Orientation

‘1) Relative Orientation -
'Six pass points were used for relative OPientatioh.i The.
residual ywparallax:was not ‘to exceed 0.02° mimn on * the

contact positive film,
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2} Absolute Orientation
The absolute orientation was carried  out by wusing the
results of pass points_and tie points, geodetic control
points, other ground control points and their pricked

points.

3-7T-5 Photo-interpretation

The stereo plotting was done before'the field identification
of aerial photographs. For this reason, the identification
of photo images had to be done in reference ‘to  the
terrestrial photographs taken, observations at the time of

the field survey in Phase I, other materials in hand,etc.

On the basis of these documents the photo-interpretation
was executed <carefully on the : twice enlargement of
photographs with the effort to reduce doubtful points as

“much as p0351ble

Especially, as was requested a detalled representatlon ‘of
'1nstallat10n relatxve to stock: ralslng, such s  pen,f ger,‘:
thelr traces, wells, . sources, thorough attent1on was'tpayed
_on thelr photo- 1nterpr9ta£idn ; ’

3-7-6 Execution

1) Standards of Plotting .
on the 'basis' of ‘the Cbnventidnal_ signs and  their
' application.rule.fOP dbaf%ing'discuSéed with MSAGC ‘and
agreed upon:by-bdth‘paftiés.



The Team drew up an instruction on the conventional signs

and their application

rule for plotting,’definite method

of plotting, management of tying sheets and explained

them  to operators in order not to cause lack of

uniformity among the operators.

The revision was made

of the manuscript of 'plotting

fesolting from the amendments or additions following the

‘discussions with MSAGC at the'timé'of field Operations in

Phases IT1 & IV after

2) Order of Plotting

coming back to Japaﬁ

The plotting was carried out in the order of roads,

‘rivers, railways and

other linear objects, buildings,

vegetation, contour lines.

3) Plotting Sheet

Polyester sheets were

‘a.Manuscript of

;b.Data”sheei:of
¢.Manuscript of

4} Colour Allotment

used for plotting.

plottlng (#500):
Topography, ground features
o and'contour lines were drawn up.
control: p01nts(#300)
Geodetlc 901nts ground cohtrol{
ep01nts, spot holghts‘sand: bench
' marks were drawn up. _ |
dataHShoetTOf annotation(#300):
Various kinds of annotation were

represented.

Colours were allotted according to the ‘application rule

of conventional signs.

The principal ones are as follows:



Black: artificial objects (two line roads, railways,
buildings, other linear objects), vegetation
signs, index contours, geodetic points, fill
and cutoff (rock), isolated rocks, etc.

Orange:intermediate contours, intercalary contours

Red: unpaved roads, {ootpaths, indicating points,
enclbsures, small objects, revetment, cliffs,
pens, cemeteries,: isolated trees, etc.

Greeﬂ:‘vegetation, boundary of vegetation, mines
(open), ‘aquatic -plants, indefinite shore
lines, fences, c¢liffs (s0il), sandy piaces,
etc. ' _ _

Brown: dikes (soil), fill and cutoff (soil), etc.

Blue: objects relative to water (definite shore

lines, rivers, lakes, etec.)

5);Restitution
‘(1) Roads _ .
Ca. Thebe'Were nb paved roads in.thé study area' except
in one ‘town (Ma p a i), . ,
lb Classiflcatlon of "the: maxntenance condition- of
unpavea roads was dlff1cu1t by photoHlntepretation
‘All unpaved roads were represented by black 81ngle-
solid line’ and the class1f1cat10n. was ' done affer
the fleld 1dent1flcat10n | o
' ¢.Roads- in forests ahd plains were, regarded as  roads
passable one way or  another by “vehicles and
represented by single red_solid line.
d.Footpaths and lanes were regafded unpassable by
| vehicles and passable only by meri ‘and horses. They
were drawn by red broken lines.
fe.Roads w1thout.ma1ntenance were not classified by
ithe‘breédthi They weré_ciassifiéd by the degree of

“utilization.



f.The Chigiskhan’s road was represented by green

solid lines and ticks in black.

(2) Hydrography

a.Shore lines were to represent as seen on the aerial
photograph. Rivers were represented those longer
than 10.0 mm and brooder than 1.0 mm on the map.

b.Lakes and ponds larger than about 1.0 mm x 1.0 mm
on the map were represehted. _

¢.The boundary of swamps (wedable or not) were
enclosed by blue broken lines and the inside was
shown by “the symbol  of the swamp. The
‘classification of the wadability was studied at the
time of the field identification.

d.Wells, sources; reservoirs,: etc, . were photo—~

interpreted as much as possible.

(3} Construct1ons o
a. Dlstlnctlon betweéen general constructions {buildings,

- pens) and ger was clarified. _ '
f b.Even- when pens and ‘gers were missing,' they Were
represented on the map as much as possxble by photo—

1nterpret1ng their traces

(4) Vegetation . _ | e . R
a.The boundary of vegetatlon {1nclud1ng that' ‘between
uncultlvated lands) is understood as to apply to tﬁe
boundariee between different vegetation and distinet
boundaries. Those capable of showing by range were

represented as much as possible.

(5) Contour llnes . .
a.Deformed land was drawn by ‘econtour lines as much ‘as
possible. However,'ln cases, the conventional sign

of deformed land was used.
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(6)

M

b.In order to prevent‘the omission of contour lines,
the height of mountain summit, depression, mountain
pasé, etc. was measured and entered into the
manuscript of plotting, when necessary.

c.The vrelative height of topography and ground
features necessary to represent on the map, such as
of depression, small hill, gully, soil,. cliff,
isolated rock, giant rock, open mine, .etc., was

entered into the manuscbipt of plotting.

Data sheet of control points

a.The density of spot heights was 1:point per 2 km? as
standard.

b.The spot height was read twice and the mean value
was entered into the sheet with black ink for the
ground and with.blue ink for the water surface, such

as of rivers, lakes ponds, etc.

¢ .Ground contfbl p01nts, includihg‘bencﬁ marks,: were

shown by the conventional signs, as’ well 'as their

name, number and height.

Manuscv1pt of data sheet of annotatlon.

US1ng COpleS of the mapuscripts  of plottxng:.brought

with the Team the manuscr1pts of data' sheets of '

annotatlon was worked out for all: map sheets comp111ng'
annotatzon data, such as place name, geographlcal name
collected in the field. (Appendix 9)

Some of thel-annotatiOns "are - shown on the '‘map by

abbrevialing as given‘in:Appeﬁdik_lo.



(8) Abstraction of doubtful points
Ttems found doubtful in the stereo piotting were’
adjusted 6n an overlay (polyester sheet # 150) as one
of the items to confirm at the time of the field

identification.

6) Revision by the Results of the Field Identification
The amendment of the manuscript of’ plotting resulting
from the change and addition of " the conventional signs
and fheir application rule at the time of the field
operation of Phase IIl, as well as the revisidn and/dr
rée—restitution resulting from the findings obtained in
the field, were executed after the completion of the
field operations as shown in the flow c¢hart of stereo

plotting in Fig. 12 and checking was‘repeated.
3-7-17 Checking
After finishing the stereo plotting, the checking was made
on the manuscript of-plottihg with ‘aerial: photographs and
:¢dllgcted':maferialsf‘ The?'omiSSion, errors, este. were
¢checked and corrected. o | '
' 3-7.8 Accuracy control
Alist of accuracy control was prepared'for a1l map sheets
and data sheets. '
3-7-9 Results and Documents

Results and documents of the stéreo piotting are as follows:
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1. Manuscripts of sterco plotting
2. Data sheets
a. Control point data sheets
b. Manuscripté of annctation data sheets

3. Records of orientation

W

A List of accuracy control

3.8 Field Identification
3-8~1-0Qutline

Roads, buildings, land use, topography, etc. to represent on
the map were identified on the aerial photographs in
reference to those in the-field {preparation of the key  for
'photOHinterpretation), aé well as place name, name of:public
buildihgs.'eté..were also‘investigaied on the bésis of
conventional signs and. their application rule. - Findings
were inscribed on the aerial: pﬁotogrdbhs ‘or overlays to
preparefdocuments necessary for sudceeding processes.éf the
revision of mahuscripts of plotting and éompilation. The .
- area toﬁétﬁdy covered the ientirei area ‘of the bfopoSed
mapping. The study flow of the field identification is shown
in Fig. 14. . A | ‘

3-8-2 Planning and Preparations for the Field Identification

1) Planning _
" The ch}efréﬁgineer and'engineers’in:charge 6f  the field
identification-drew up a detailed plan on' the pfocédures
: .in'the;fiéld'idehfifﬁcation;'aS‘well as made preparations

" so as to prohote‘the'smoéth‘progreSS of the field survey.
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'2) Preparations of documents and information

Following necessary pre-arrangements were made.

a.bDuplication of manuscripts of plotting,

b.Inscription of study boundaries on each aerial

photograph,

c.Arbangements of the results of the reconnaissance

study of aerial photographs,

e, Arrangement and confirmation of the points

difficult to restitute by photo-interpretation,
f.The preparation of a list of items to ask for'

the Mongol1an governmental agencies,

g.Study of the draft of conventional signs and rules

of their application and of lettering to be uséd.

'3-8-3 Execution

1) Items of field identification | |
‘In. .accordance ' with conventiqnal signs ' “and ;their
épplitatiOn rule;- the .f0110wing were ‘studied and

confirmed’in the field:. ' J .
a. Conflrmatlon of the results of reconnaissance study and
' .important items té represent _ ‘ '

:b Collectlon : and ! conflrmatlon of ‘the key

photo-— 1nterpretat10n

¢.3tudy and conflrmatlon of jtems difficult to photo-

_1nterpret and/or restitute, especially of pens, sources,

“ete. ,
: d Collectxon and couflrmatlon of - place name, hame
ground features admlnlstrative name, etc.; " ‘and

annotat1on of the déestination of roads railways, étc.,
e.5tudy’ of de31gnated boundaries (a part),
f.Collection and confirmation of documents relative

‘items to represent on the map,



‘g.Pricking and/or positioning of existing bench marks by

portable GPS instruments.

3) Field Operation

(1)

- (2)

(3)

(4)

Aerial photograph

The twice enlargement of aerial photographs were used

as follows:

a.Findings were inscribed on the odd number of the
‘aerial photographs on the spot by blue and red
pehqils according to the specifications.

b.Were identified small ground features difficult or
impossible to represent on ‘the map by photo-
interpretation such ao ‘wells, sources, isclated
trees, small constructions, commuhicetion and power

lines with wooden pillars.

Coloured oopy of the manoscript of plottlng_
Coloured copies of the ‘manuscript of - plottihg were
used as- follows '

a. Conf1rmat1on of topography,

1b,Conf1rmat1on ‘of vegetation and its boundaries.

Others

3a.P031t10n1ng was: made by portable GPS receiversjiof

' some of small ground features 1mp0551ble to: 'photoé'
interpret ‘and not represented on the manusorlpt of
blottihg such as small wells, ‘communication and
power lines- with wooden 'pillars, sources and
oonfirmetion of bench marks having the coordinates
in terms of’ hundred meters - ' .

b.Measurement of the water level of wells with tape.

‘Studies chiafly eXecuted by counterparts

Studies chiefly executed by :dounterparts ‘wére . as

follows:



a

b

c

=R

o

=ty

g

h

.Collection and confirmation of toponym and name of
ground features,

.Classification of roads and vegetation,

.Decision of adoption of constructions, gers, pens,
and their traces,

Wadability of swamps,

.Classification of fresh water swamp and salt water
swamp,

.Titling of ‘each: map sheet and annotation of
destination ‘of roads and'railwayé,

.Inscription of administrative name and boundaries
on the manuscript df plotting,

.Study of pumping up of water of well by existing

-documents.

4) Arrangement of Findings in the Field

5)

Findings in the field were arranged on coloured copies of

the manuscript of plotting on the,spét.

They include place name, area name, administrative name
and boundary, name of -‘ground  feature, _deétination,:'as:

well as sheet number and name.
Administtative'Boundaries_ .
" Administrative boundaries of-aymag'and ‘sum iwaréi'téf be .
‘represented, _They-wefefinséribéd on the copy  of the
‘manuscript of plotting by MSAGC.

33—8441Arrangemeht of data for'annbtation

Piace'nahe and other data for' annotation were collected and

plotted on polyestér'base'in reference to the manuscript of

plotting in preparation for the manuscript of the data sheet

bfﬁannotation.-(Appendix 9}



3-8-5 Tying

Care was taken not to miss items to study in the study area.
Especially checking was made not to miss items at the edge
of a photograph and keep tying between adjacent photographs.
Tying was also checked between adjacent manuscripts of

plotting.

3-8-6 Arréngement

Results of the field identification arranged were and
compiled on aerial photographs or overlays. Using the
resuits, manuscripts of plotting were revigsed for the sake

of the compilation.

3-8-7 Accuracy Control
' The following were studied and took note on the list of

" acecuracy control.

h;Checklng of blank space’ in the study area,

b;Checklng of mlssxng of items to study and f1tness of.
arrangement,i‘ 7 '

c.Fitness of répreséntation of annotations,

d.Fitness of tying between édjacént' photographs and
between manuscripts of plottiing,

" e.Discrepancy between the restlts of the - survey: and

‘collected documents. '



3-8-8 Results and Documents

By the field identification, following results and

documents were obtained:

a.Aerfal photographs used for the field identification

- with assorted overlays,

b.Copies of manuscripts of plotting used for the fiéld
identification,

c.Manuscripts of annotation data sheet,

d.List of the Accuracy control.

3-9 Compilation
' 3-8-1 Qutline

fThe'manuscript;ofjplotting depicts the ground features  and
topography precisely from aerial photographs. ‘To be ready'
- for the original for publication (the drafted’ original) ' as

the 1/25,000 topographic map, it is necessary to modify & it

%by.fsymbolizing, generélizing: or omitting ‘some of'-fits
“contents to fit for the'scale of publication. In some' cases,
displacement ' is’ necessary in accordance with | the

}cohventiohai-sighs éhdi?théirf'aphlicétibn “rule. EAppiyiﬁg
these prbcédureé, ﬁhe manuscript 'of compilation ' shall be
prepared by arrahging it as the pbdtotype of a printed map.
At-thé same:time; various kinds 6f data sheets shall also be
prepared- for the sake of the succeeding process (drafting).
Thq.wérkidrea is appréximately 10,800  km* of thé 'whdle
proposed area bf'mapp}ng.- The number of map sheets were 138
by the spécified formét'for each sheet.. (See the map index

in Fig. 1.) The flow of compilation is shown in Fig. 15.
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3-9-2 8pecifications
The specifications of the compilation are as follows:

a.Scale :1/25,000,
b.Area tapproximately 10,800 km? (128 sheets),
c.Projection :Gauss-Krueger's projection " (The scale

factor along the central méeridian 117° E shall be 1)},
d.Neat lines :5” in latitude and 7.5° in longitude,
e.Allocation :as shown in Fig., 3,
f.Cénventional signs and thEir'application rule,

:Based on the'discussiohs with MSAGC,

_E.Accuracy iClass "A" of 'the JICA's specifications.
3-9-3 Volume of the Study
Manuscript of compilatioﬁ :128 sheets,
Data sheets (annotation, marginal information,
road, Vegetdtidn=and:hydrogréphy)
' ' ‘1128 sheets eéch.
3-9-4 Sheet to be Used .
:SynthesiZed. polyester sheet with small :éxpansion " Cand
contraction was used.
'3-9-5 Plotting on the Sheet
Neat lines shall be plotted on the sheet of the manuscript

‘of compilation and of ‘data sheets by an manuscript ‘of

“compilation, control points, gridflines and ticks and points



of latitude and longitude lines were plotted. The plotting
error against the specified position was not to be more than
0.2 mm on the map. The plotting errors of neat lines and of
diagonals were not to be more than 0.3 mm and 0.4 mm on the

map, respectively.

3-9-6 - Implementation

Overlay method was applied  for compilation in principle:
putting a sheet of compilation over the manuscript of
plotting, planimetry and topography were compiled on the

same sheet in reference to the manuscript of plotting.

i) Manuscr1pt of Compilation.
* The following is main detalls of compllatlon work
(1) Roads broader than the.convent1ona1151gn on the map
were represented in real scale. The name and the
nemberiof.roads, when applicable, were inscribed. In
_agglomerstion;ehewever, ‘roads were representedl in
reel“scale HoweVer ‘the minimum breadth was taken
'as 0.25 mm on the map. o .
'i(2)~Ra11ways were represented by the Eee'nte'r line :With
: 'conventlonal s1gns for- both 31ngle and double tracks.
'{S)NSmall buxldlngs ‘0T houses; ‘represented }by “the
) :eonventlonal sign of spot type and: small -1naependent
'eonstruetlons were selected S0 that they ;may "match
the view of the topography_and villages.
%(4)'When' buildings were congested, -for"'exaﬁple, in
’agglomeratlons, they were generalized
(5)'In mountalnous areas when contour llnes are congested,
Uit was necessary Lo try to represent the view as much
as p0331b1e by omitting contour lines "in comp11ance
with the application rule of conventional signs “or

replacing them with the conventional sign of a cliff.



- 2)

(6) When doubtful points arose while compilation, they
were recorded oh an overlay 'in order  to give
instruction to study at the time of the field

“completion,

Data sheets
At the time of compilation, several kinds of “data sheets
were prepared showing clearly items to represent- on the
map classifying them item by itém in order not to raise
questionable points while drafting by cartographers.
(1) Annotation data sheet -
‘On the basis of the manuscript of annotation data
sheet, annotation data.sheets were worked out.
a.Geographical' names and designation of ground
features were inscribed. Administrative names shall
be studied again in the field at the time of the
field completlon and if any change, errof,:‘and/of
omission are found, tﬁey shall be’inétribed'iatér.
b.Style,LsiZe interval, allocétion ete. of letters
were fixed after discussion with MSAGC. '
(2) Road data sheet | _
. Adm1n13trative 'claésificatioh . {repreSehtatién'i of:
nat1onal roads by symbols) breadth and condltlon of”
i: pavement of roads. were represented fj} ‘
(3)'Vegetation data sheet N -
?For the  sake of preparatlon of? mask ’éheétsi5f6r
:végetation'in draftlng process,'ﬁhe range covered and
the species.were'shown.
(4) Hydrography data sheet }
Objécté:related to hydrography, such as fivefs,-lakes,

"etc. were shown.
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(5) Marginal information data sheet
of mabginal'informations, items common to all sheets
were inscribed on one of the marginal information
sheets at first. The duplicates of this sheet were
prepared to serve as the base sheet for marginal
information sheets of other sheets gf maps. Items
different for each map sheet were inscribed on the
marginal'informatiOn sheet for all map sheets: for
- example, sheet name, sheet number, index map {n
reference to neighbouring map sheets, etc.
(6) Control point data sheet '
Of spot heights on the control point data sheets
drawn up by the stereo plotting machine, those which

were not adopted were crossed out.

3) Tying

‘.4)5

A map sheet was tied to neighbouring‘éheéts.

Checking

- After finishing compilation work, checking was made to
find out Zerfors‘ or omissions in representation . by
comparing 'm&ﬁuséfipps of compilation with field :

identified acrial | photographs and = to  confirm  the
conformity‘of'qgntou?'liﬁés"with 'COntrol points, ~spot

=height$, map.s§e¢ifiéétions,‘ etc. At the Sam§3 time,

questionable ‘points -were':piéked:*up and recorded  on

‘overlays to give instruction to confirm in the ~ field at

the time of the field completion.

3-9-7 Accuracy control

A list of accuracy control was prepared for all sheets. .



3-9-8 Results and Documents
The products of the'compilétion process arce as follows:

a. Manuscripts of compilation
b. Data sheets: annotation, road, vegetation,
hydrography, marginal information,

control point.

3-10 Field Completion
3-10-1 Outline

Taking coloured copies of manuscripts of compilation, items
represented on map sheets were comparéd with the field. The
'diSérepancy owing to the secular change or misunderstanding
in map compilation;'if_aﬁy; were studied to obtain data to
revise the manuscripts of compiiation to -complete "them as
‘the bbiginal manﬁscripts of the map by the fdllowing studies
in'the field:

‘a. To'qheck the-represented items by recohnaiésaﬁce
survey of the field, . L |

b. To confirm in ‘the field doubtful of not clear.
'pbints'appéared while compilation extracted them in
'advance,r |

¢c. To confirm and collect supplementary place name
doubtful at:the:time of reconhaiSsaﬁcq survey,

© - d. To check and cOnfirﬁ' administrative name - and

bodndaries_in cé!laboration with MSAGC,

e. To study wells not clear on the aerial photograph,
To stﬁdy‘secular change after aerial :photography

and its-supplementary survey, when necessary,
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In the field, the field confirmation was done of topography,
ground features, place name, etc., supplementary collection
of place name and éonfirmation of administrative name and
boundaries, etc. at administrative agencies, as well as
confirmation and clarification of doubtful points appeared
in plotting and compilation. The investigation of the

secular change after the aerial photography was also done.

Results of the study were arranged on aerial photographs,
their overlays' and coloured copy of composites of

manuscripts of compilation and annotation data sheels.

"The study flow of field completidn is given in Fig. 16.

3-10-2 Execution

1) Outline | | |
This process deals with checking and confirmation of
" important items reﬁrésented'dn’a map such as topography,
=ground features, place name, etc. on the_spot; as well as
'-supplementary collection of plécé name' ahdf-study_'ahd
-conf1rmat1on of secular change after aerial 'phthgfaphy{
On’ the bas1s of the results of these studxes manuséripts
‘of: compllat10n ‘and various data were rev1sed to :domﬁfete

'them as the original’ manuscrlpts of the map.

2) Items studied on the'Spot
Colouréd copies of composite of manuscript of compilation
‘and annotation data ' sheet '”indicatingi “doubtful or
uncertainbpoints-wefe brought to the field and:’fo}lowing

items were noted on them:



Fig. 16 Flow of Field Compilation
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(1}

(2)

Studies mainly done by the Team

a.Reconnaissance study of manuscripts oficombilation
Reconnoitering the stddy arca, ‘the Team ‘studied
manuscripts of compilation if any important items
were omitted and/or there were any error in writing
and quality of compilation as well as supplementary
study requested by MSAGC.

b.Clarification of doubtful 'points appeared while

compilation _

Doubtful points were ‘clarified by comparing the
manuscripts of compilation with aerial photographs
on the spot.

¢ .Management of secular change, etc. _

Of the change after aerial photography, important
ones were studied. The location of small obiects to
show on the map but not-represénted on:'the aerial
photogfaphIOWing to theif' size, such as " wells,
‘triangulation étatiohs, etc. . was determihed by

measuring the coordinates using GPS, when necessary.

Studies;mainly done by thé Mongoliap side (étudy

. and confirmation of annotation and administrative
" boundaries) o S
 Comparing 'annotatidn data sheets  with’ ;reléted

Edocuments,f‘the Tgamf'héd ‘abstracted  annotations

sUpposedllaéking in Japan. In the:study:-field,;?thé

" Team and counterparts discussed the necessity of

confirmation and supplementary callection of

“annotation represented - on the manuscript & of

compilation. ' The execution of 'these “studies were

allotted to the counterparts.



"All annotation data, as well as administrative
boundaries, were confirmed by local governments
concerned and the committee on geographical name of
Dornod aymag. The confirmation by local governments
including the committee of Dornod aymag was done on
revised colour copies of composites of manuscripts of
compilation and annotation data sheets with lists of
annotation prepared by the - Team. Each sheet was

signed or stamped for confirmation.

3-10-3 Preparation of the original manuscript of the map

After returning to Japan, the Team ‘completed the -original
manuscript of the map by revising and adjusting manuscripts
“of compilation and various kinds of data sheets,‘as well  as -
‘preparing data sheets needed - for drafting and printing.

‘They are as follows:

{1) Field completed manuseript of map
' {(2) Annotation'data:sheet _ : o L
(3) Road/water syStem déta;sheet (élaésification,
_:‘name aﬁd‘destination of road, water system,ieté.)
(4) vegetafién'détﬁiSheet |
(5) Others |

3-10-4 Inspection and quality control
 After completing original manuscript of map, ‘the chief

engineer inspected the‘mﬁnuécript and worked out the list of

_quﬁlityicbntrol.'The items inébectéd are as follows:



{1) Checking and confirmation'of'items represented
(2) Omission of items to represent
(3) Study of fitness of items represented as a map

(4) Spelling and allocation of annotation

3-10-6 Results and documents
The results of the field completion are as follows:

(1) Originai manuscribt of map

(2) Field completed manuscript of compilation

(3) Map of confirmation of place name and
administrative boundaries '

(4) Annotation data sheet

(5) Road/water system data sheét (clasSifiéation,
name and destination of road, water system, etc.)}

(6) Vegetation data sheet '

'3-11 ' Drafting
;3—11¥1'0ut1ihe .

”Drafttng is the process to prepare flnally drafted’ origihél
'(flnal draft) of the map to proceed to the process of maklng
printing plates for map publlcat1on' based on the 'field
cdmpleted and revised manuscrlpts of compilation and data
sheets (the original manuscripts of ‘the map). For ‘final

drafting, "negative scribing‘-metﬁod“ was applied.

For the Study, the negative photo-lithography was 'to apply

to plate making: It was necessary.to.prepare the final draft



of the map in the form of the negative type of reverse
images. In the course of - drafting, however, some colour
separation sheets were to draw up in the form of positive
type of direct image, such as annotation sheets, symbol
sheets, etc,. They were transformed intec the form of

negative type of reverse images for the sake of plate making.
- After finishihg drafting, checking and inspection were
" executed with the collaboration of a counterpart étaying in
Japan at that time.

The study volume of the drafting is 128 sheets. ' The work
flow of the drafting is shown in Fig. 17.

3-11-2 Map style

Map Style and‘conventipnal signs wused were ‘those finally
agreed upon by both parties. (Appendix 9)

3~11~3 Materials uéedjand contents ot colour seéparation

: P0110w1ng materlals of the size A-2. (60 em 'X. 51 lcm)'_weré"

. used dependlng on' the klnd of products to prepare

Item . Manufacturer Thickness
Scr1b1ng sheet. K & E yellow “# 500
Positive f11m _Fuji'KUH iOO # 400
Negatlve fllm Fuji KUM 175 # 700
‘Polyester sheet | Rokuou # 500
"Peel coat | Kimoto # 750
‘Strip film Kimoto # 500

=100



Fig. 17 Flow of Drafting
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Contents of each colour separation sheet are as follows as

per color and material (Fig. 17):

(1)

(2)

For black
Scribing sheet

Positive film

Negative film

"Polyester sheet

Negative film

Positive film

“Negative film

Positive film

Negative: film

'_Mask‘sheét

For blué

 8cribing sheet.

‘Pdl?ester'sheﬁt.

Peel coat

-8Strip coat

Strip_¢0at

Strip coat.

:Ground features,

:Positive of the master negative of
grid

:Negative of grid

:Marginal infdrmation, annotation,
vegetation sign and boundary
:Marginal informatioh, annotation,
vegetation sign and boundary
:Positive of master negative of
outer neat lines '

:Negative of outer neat lines

1:Composite.positive of zip-a—-tone
of vegetation signs

:Negative of composite positive of
zip—a—toﬁe of vegetation signs

:Abandoned buildings in town

‘Hydrography (rivers, lake, etc.),
‘shore lines | : Do
;Anhdtation3ahé:cohvehtibﬁal sign

of hydfdgréphy-

:Mask for Water surface
iMask for wadable swamp

" :Mask for unwadable swamp

' :Mask for wadable salt area
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(3)

For brown
Scribing sheet
Polyester sheet

Negative film

:Contour lines
:Contour values

:Contour values

Peel coat rMask for paved roads,
Peel coat :Mask for sandy area, desseri area
with small hills,

{4) For yellow
Peel coat :Mask for maintained but unpaved
roads
(5) For brown and yellow

"Strip coat :Mask for quarter of a town with

' ‘fireproofed buildings, quarter of
of a town with non-fireproofed
buildings

(6) For blue and yellow

. :Mask for bush of neédle%léaf,

Strip coat
- broad-leaf and mixed-—leaves -
Strip coat :Mask for sparse woods '’

©'3-11-4 Execution’

! 1) Registerring

of many color

such as of scribed sheets, -

The final draft of the map is composed

separation sheets, annctation
“sheets, mask sheets, etc. (more or less 20 sheets per one
map sheet). For: proofprinting they shall be printed on

the same sheet one by one after ptoceésing: and :changing
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2}

color sensitizer for each color and for plate making for

" printing at least sheets for one color shall be ~prin£ed.

on the same printing plate (more or less five sheets in
average). To ensure matching among sheets, marks common
to all sheets were registered on each sheet prior to
transferring of images of the original manuscript. For
its realizatioﬁ, the whole sheets to work on and the
original manuscript were put one upon another and holes
were bored with a punch (punch-hole system). By pinning
them together through the holes, every sheet was matched
to one another. Furthermore, registerring marks of cross
type were drawn in the middle of outside -of the
confronting outer neat lines. These cross marks were

used at the time of printing.

Prepafation of master sheets

(1) Sheet for grid lines _ _ ‘
The topographic map working on shall provide with
grid lines showing distance. The “interval of the
grid lines is the same for all sheets of éﬁaps; The

. location is, however, difference for. each sheet

~divided by longitude and latitude. For the sake of

‘convenlence master sheet for grid lines fwas;_worked,

ﬁout by - computer and a master negatlve wgéi bfoﬁuded{
iFrom the master negat1ve ‘pos;t1ves fof ‘resﬁegtivé;
‘sheets were copied. Afteriwdrking on the pdsitivé,
the . positives were reversed to negatives for

"succeeding processes,

'(2) Sheet for outer neat llnes

The length of a map’ in merldxan directlon is nearly
‘the same for all sheets - in the unit of 0.1 mm.  That
in " parallel direction differs according to  the

104 -~



3)

4)

CIn reference to the 1mages -of -the Origiﬁal manugébipt

distance from the origin of projection. The master
sheet fixed the length of the outer neat lines in the
meridian direction was preparéd “in negative type.
The sheet of outer neat lines for each map sheet was
prepared using diapositive of the master sheet.

After finishing the work it was reversed to negative.

Transferring of'images _

Prior to scribing, images of thE'origihal manuscript were
transferred onto scribing sheets {(three sheets per one
sheet of the map for black, orange and blue). Coating
diazo sensitizer on arscribing sheet, it was exposed- to
light together with the original manuscript. Images  of

the original manuscript were printed photographically on

it (diazo printing method of reverse images) .

When pr1nt1ng the images, the sheets were pinned up
together to ensure ‘that the images shall be printed at

the same place with respect to Lhe holes punched in

"advance for all sheets.

qcribing '

iexposed on the shleldlng film of a. scr1b1ng sheet (thréé_

sheets per one sheet of a map) 1mages RA prlnt in one

color were scrlbed on a scrlblng sheet by a 'sharp 'édged
tool {(scriber or scribing tool) with different . size - of
edges specified by the instruction to obtain the images

corresponding to a negative film in photography.
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5} Preparation of zip-a-tone and conventional signs of

" 6)

vegetation

For the sake of convenience, 2ip~a—tone of the

conventional signs of needle leaf trees, broad leaf trees,
bushes, reeds, etc. were prepared by photographic

processing: a sheet of converitional signs of vegetation

of the size of one sheet of a map was drawn by computer.

Thezoutput in negative type was printed photographically

superimposing with corresponding mask sheets to produce a

necessary sheet of conventional signs in positive type.

- It was reduced to negative type to form a sheet of

conventional signs of vegetation to be réady for printing

plate making.

Following =zip-a—-tone =sheets in negative 7type were

prepared:

n”é p ¢, reed, land of short grass, land of regular
grass, shrub, low shrub, swamp plant, mixture of
swamp plant and shrub, mixture of .low shrub and

swamp plant.

Prépéﬁatidn;df?ﬁabk‘sheet

~ The mask - is used to'ekposé'onlyflthe"barti:néceSSaPy.'td‘

print halfjtﬁneiscfeen- or zip?a—tohe*fon‘ the printing

" plate. The material is 'stable?'polyester sheet coated

with shielding film easy to peel off. There are two Kinds

of coated_sheets. Either of them can be used according

- to the complexity of the figures to deal with.

(1) Strip coat

‘Laying the coated strip sheet over the scribed sheet,
necessary lines are cut with a knife and film of the
area enclosed by these lines are peeled off by hands.

This sheet is used when the figure is not complicated,.

- 106 -+



1)

{2) Peel coat
The shielding film over the peel coat is sensitive to
the ultraviolet light. When the sheet is exposed to
the ultraviolet light with the scribed sheet, the
exposed part is eroded by chemical treatment and the
coat of this part is washed off. In reference to
these eroded lines, the enclosed parts are peeled off
by hands. Unnecessary lines are painted out. This

sheet is used when the figure is complicated.

To avoid overlapping of lines on a map sheet "with
annotation, contour value, when it is necessary to shield
a small area, a mask sheet was worked out by the method
of opaque by painting shielding material on the spot to

Shield_light using a polyester sheet.

Aithough four colours {black, brown, blue and yellow)

~were used for printing, in order to obtain orange  colour

for a quarter of a town with fireproof - buildings, the
combination of yellow and brown was applied at the ‘time
of'priﬁting, as well as to obltain green colbﬁf for forest
ape&,'thé%combinatiOn of-yeilow‘ and blue was'éabplied,

resf_;p‘e‘.cti'vely.E For thisipurﬁDSé,'special mask for vellow

‘and that fdr?blué*and yellow and brown were brepared,“

‘Preparation of sheet of marginal'information'-
‘annotations -+ conventional signs

.Marginalzinformation, letters suéh as administrativé and

place name, height, etc. to represent on a map in black
coiour’wéfe prepared on a tranéparent £ilm ;in speqified
typesfand.siZes of letters and numerical figures byéph'm;o.~
composing machine and they weré stuck up on a polyester

sheet at specified place in accordance with  the
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8)

8}

instruction of the annotation sheet and the original
manuscript of the map. Russian letters were wused for

annotation.

Of the marginal information, there are parts common to

all map sheets and parts different to each sheet. The

‘common parts were prepared as a master sheet and its

‘duplicates were made for each sheet to inscribe items

peculiar to it.

“The ‘annotation and conventional signs of water system to

be shown in blue and contour value and conventional signs

to be shown in brown were'prepared‘separately.

Preparation of positive and negative films

Depending on the preparation: procedure of respective

sheet, some sheets shall be prepared in positive type of

direct image: for example, marginal information sheet,
annotation sheet, sheet for . desert, - sheet for
- conventional signs of-vegétation, aetc. However, it is

necessary to transform them “into of ‘negative type of
. reverse image for the. sake of - making printing plates

*afterrcompietjbn of the work.

From sheets originally prepared: in negative type, but

-ﬁeededfﬁo compose ‘with  halftone _or =zip“a-tone screen,

composite positives weére prepared and . then -they were

transformed into negative.

‘Preparation of proof prints, proof reading and .

. ‘revision of the final draft

'Aftér finishing the work, & proof was printed and checked

with the original manuscript, as well as the conformity

"amOngﬂdifferént'sheets,'and the revision was applied to

all sheets, when neéessary.
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For checking, a counterpart staying in Japan worked

together,

The proof print is prepared by "sur printing"”: A coupler
is coated on a synthesized polyester sheet or a
synthesized paper. They are exposed to light with the
sheets by multiple printing and developed c¢olour by
colour. Replacing the coﬁpler to of another colour, the
same procedure is proceéded for all colours. Thus the
master of a map having necessary colours was ‘obtained.
In the case of the Study, number of colours to print
shall be four composing of approximately 20 sheéts of
colour separation sheets, number of _sheets per - colour
being approximately five. Consequently, multiple exposure

was necessary for printing of one colour.

After several times of proof printing, proof reading and

revision {retouching), the final probf was‘printedf

' 10) Tying

' Neighbouring sheets were tied together to each other..

3¥11—5:Quaiit&jéontroi‘

‘Aftér completing the<work, checking Was méde:forféll'sheets.

'3-11-6 Results and documents

The results and documents 6f this phase are as follows:
Final draft of the topogréphic'map (scribed sheets,

mask sheets, etc.)

Final proof
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'3-12 Printing
3-12-1 Outline

So far, the preparation of the original manuscript and the
final draft of the map was finished. The next and the final
step was, byIUSing the final drafts, to make printing plates

and print topographic map.

Prior to proceed to printing, the proof was prepared’ to
check the matching  among each colour separation. sheet,
¢olouring, etc. in collaboration with a counterpart stafing
in Japan. After his checking and recognition, the final
printing was executed. Printihg.was ‘carried out in four
colours using 6ffsét-printing machines. The flow chart of

'plate making and printing is shown in Fig. 18.

3-12-2 Plate making

-Printing plates were prepared by printing the images of
degative 3film3;fdf:-reversé cimage on' the 'pnesensit]zéd
‘aluminum fpriﬁtiﬁg plates by’ bhotoQIithogfaphy for: each

Ecolqur as follows (four plates):
‘Plate:fofﬁblack;-
‘plate for blue,

plate for brown,

‘plate for yellow

As the result of checking, when revision of the final draft

is necessary, printing plates were remade.
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[ig. 18 FPlow of Plate Making & Printing
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3-12-3 Repartition of colours

The number of colors is four and their repartition is as

follows:
e e o I .
Color Contents
Black Marginal information, annotation,
| abandoned bldgs. in town
Blue Water parts, annotation of water parts,
swamp
Brown - | Contour line, contour value, road
(paved part), desert, sandy area,
Yellow .| Unpaved road, scattered woods
Orange# | i' Quarter of a town with fireproofed bldg,
- quarter of a town with non-fireprcoofed
7 b;dgs |
Green** - | Vegetation

Orange¥* shall_béjthe'supebimpbsition'df Brown and Yellow.

Gréen** shall be the superimposition of Blue and YéIlpw;

53—12—4iprpof pfihting?and reading '

"The proof print was prepared by printing plates made with

.the final draft of the map using a printing machine.

The map was read carefully in checking colour tone, fitness,
~dimensions, quality of  printed lines, ete. with  the
collaboration of‘a'counterpdrt staying in -Japan. Plates

were revised or! remade, when necessary.
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After the confirmation and acceptance of the counterpart on

" the final proof, the final printing of the map was carried

out.

3-12-5H Printing

1)

2}

3}

- 4)

Printiug was carried out by 4-colour offset printing

machines in 4 colors.

The printing paper used was of 90 g/m2 in thickness and
having the'sufficient quality in physical and chemical
characteristics as a map paper such as in tensile
breaking strength, bursting strength, tearing strength
and folding endurance as well as of little expansion and
contraction and reproducibility etc. The physical and
chemidal charactefistics of printing paper was tested by

an public institute with the results given in Tab. 10.

Printing ink used was stable against weather and of high

quality in colour tone and light-resistivity.

-WOfk volume

For 'the "total. of '128 Sﬁeeﬁs_ldfi topographic maﬁs,

following'@opies were printed in’tﬁo’phases of Phases 1V’

and V.
In Phase IV: 128 shtsx 60 % £ 77 shts
‘ 77 shtsx 150 copies = 11,550 copies
In Phase V: 128 shisx 40 % = ‘51 shts

51 shtsX 150 copies = 7,650 copies.
Total = 19,200 copies
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- Tab. 10

of Printing Paper

Physical and Chemical Characteristics

Results of testing

Item Average (Maximum {Minimum
Basic weight{g/m) 91.0
Thickness (m) _ 0. 13 0.115 0. 111
Dry |Machine direction . 12.0. 12.3 11.6
Tensile breaking . Cross direction .21 | .8.50 8. 00
strength(Kg) Wet IWachine direction 3.66_ 3. 90 3.25
Cross direction 2.89 3,05 | 280
Bursting Dry 411 4,45 3.85
strength{Kg/cni) Wet 1.87 205 ] 170
Tearing strength(g) - Bachiné direction 17 118 114
' L Cross direction 98, 8 100, 0 96. 0
Folding enduranca(time) Machine direction :I,?GO 1,900 i, 500
(MIT type tester) Cross direction 1.900E 2,500 1, 600
Surface strength(A) |Surface © 16 1 16 16
o Back _ 16, 16 18
Smoothness'. Surface 46 54 ] 4l ]
I  1Back dg ) s8] . 43 -
Brightaoss (%) | s5.2 | ‘ssa | 85
Opacity(®) 9.6 | 90.0 | '89.4
Deérée of sizing(seg} 61 69 57
Pl _ 6.4
Expansion (%) (RU60~80%) Machine direction | 0.067 | o0.068 | o0.064
: : . Cross direction .0.247 0,244 |

0,248

_ Note: Wet ‘means the condition in which the specimen has been {mmersed

in water al 20°C and is soaked with superflous water.

': Roomltcmperatdre: 20°C
Humi&ily! - 65%
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3-12-6 Preparation of Composite Films for
Plate Making

Colour separation sheets composing one colour as elements of

the final draft consist of several sheets as shown in Fig.

17. For the sake of reprinting in Mongolia, composite films

of reverse ‘image were prepared by photographic processing.

3--12-7 Checking of printed map

Matching, cleanness, scratch, omission, etc. were checked

for all sheets and comparison with the colour - pattern were

made against colour tone.

3-12-8 Results and documents

The following are the resulis and documents-of‘priﬂting:
Printed map ': .128 sheets (150 coples each)

Comp051te fllm for plate maklng‘
:for 128 sheets
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1 . POSTSCRIPT

The present report describes the processes of the 1/25 000
topographic mapping of Ulaan-Tsav area, Dornod aymag, in
Monhgolia executed under the overseas technical cooperation
program of the Government of Japan. We should be obliged if
‘the technology transferred to ‘Mongolia through the Study
contributes to the development of Mongoliand her geodesy and

cartography.

e
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APPENDICES

SCOPE OF WORK FOR THE TOPOGRAPHIC MAPPING OF ULAAN-
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YEAR’S FIELD WORK FOR TOPOGRAPHIC MAPPING OF ULAAN-
TSAV AREA IN MONGOLIA BETWEEN MONGOLIAN STATE ADMIN-
ISTRATION OF'GEODESY'AND CARTOGRAPHY (MSAGC) AND
JIica STUDY TEAM, ULAANBAATAR, 9TH JULY, 1993 (21)
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JICA STUDY TEAM (JST), ULAANBAATAR, JUNE 3, 1994 (27)
MINUTES OF MEETINGS AT THE COMPLETION OF THE THIRD
YEAR’S FIELD WORK FOR TOPOGRAPHIC MAPPING OF ULAAN-
'TSAV AREA IN MONGOLIA BETWEEN MONGOLIAN STATE ADMIN-
ISTRATION OF GEODESY AND CARTOGRAPHY | (MSAGC) AND

o JICA STUDY TEAM (JST), ULAANBAATAR, 22ND JULY, 1994 (31)

- MINUTES OF MEETINGS ON TOPOGRAPHiC'MAPPING OF ULAAN-
TSAV AREA IN MONGOLIA BETWEEN 'MONGOLIAN STATE ADMIN-
ISTRATION OF GEODESY AND CARTOGRAPHY (MSAGC) AND

JICA STUDY TEAM (JST), ULAANBAATAR, 12 JUNE, 1995  (35)
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YEAR’S FIELD WORK FOR TOPOGRAPHIC MAPPING OF ULAAN-
TSAV AREA IN MONGOLIA BETWEEN MONGOLIAN STATE: ADMIN—
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In response tg the request of the Goverament of
Hongolia ,the Government of Japan decided to conduct the
Topographic Mapping of Ulaan-Tsav area in Mongolia
{heceinafter cefecced to as "the Study") i& accordance
1ith the relevant laxs and cegulations in force in Japan.

Accordiangly, the Japan International Coeoperation
Agency (hereinafter ceferred to as "JICA"), the official
agenéy respensiblie for the implementéﬁion of technical
coopeération programmes of the Governmeéatlt of Jagan, wxill
undertake the Study, in.closc cooperation w%with the
authoritieé concerned of the Governmént of Mongolia.

| Hongolian State Administration of Geodesy and
Cartography f{heceinaftec referced to as “HSAGC"} shall
act a5 covnterpart ageascy to the Japanese study team
{hecreinafter refercred to 3s "the Team*}) and also -as
‘coofdinating:body'in'relation with other'gé#ernmental and
'non—govérnmental organizations cuncerﬁed'for the smooth

‘imblementatioh o'f the'Siudyf

'The-bfeséhtidpcument sets focth the Scape ‘of fock

*ith regacd to the Study.

“ 11.0BJECTIYE OF THE STUDY

The - objgx:tivé “ogf the Study is to prepare the
‘lffS.GUUdepbg;abhic Maps covering the arens of

approximately 10,300 k' { Appendix-1 ).

WA

(2)
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[1.SCOPE OF THE STUBY

In order to achieve the above mentioned objective,
the Sﬁudy will cover the following iteas. (The Technical

details ace shown in Appendix-IV)

l.Aerial Phutngraphj
Aerial photogr;phs‘shall be taken at a scale of
approxinately 1/50,000. Setting of aic-photo signals
shall be done ,1f necessary, prior to conmencement ﬁf

the aerial photography.

2.Ground Contral Point Sucvey
Although existing contcol points will be used for
the tepoegraphic mapping, establishmenal of témpocacy
control points. shall be carcied ouvwt, if nécessary.
Supplementary éootral points necessary for aecial
triangdlatidn and mapping xork shall be establishéﬁ

by a GPS survey.

3.Field Identification
" The togographic map infétmaﬁion'rélated to'laand
‘Use, vegetation, etc. shall be vekifie& in the field
usiag the aecial bholbgréphs. .
{:hecial Triangulation

hecial Tciangulation shall be cacried out by an.

analytical ‘block adjustment method.

5.Sterco P[otting
Stereo Plotting shall Ve coaccicd ‘out using stéréq

plotting instruments,

¢

e

Kﬁqg
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$.Compitlation

Compilation shall be cacrried out based on

restitution manusccipts and field identification data.

.Field Completion

Topographic features, veget?tion, etc., which
can not be properly identified in the course of
compilation shall be verified in the field and plotted
on the compiiation sheet.

Addinistrative boundaries and geographical napes

sholl be prepaced and vecificd by MSAGC.

Drafting

Based on the compilation sheet, scribing shall
be carried out on stable polyestec base for several
color sepacatiaon plates. Hap style-and'symb&ls'shall

generally be based on those adopted by HSAGC.

'.Printin;

Plate making shall bé“carcied‘out‘using 1/25,000

scribed ‘negatives, and printing shall be carried out

by a offset me;ﬁgd.

{4}
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I¥.STUDY SCHEDULE

The whole wock will be conducted in accordance xith

the attached tentative schedule {Apopendix ~— II}.

Y.REPORTS AND FINAL RESULTY

A progress repoct ian English shall be presented to

HSAQC by JICA by the end of evecy fiscal year {starts
'April]_éxcebt the fidal year, and the final regort in
English shall be presented upon completion of the Study.
The motecioals mentlioned in Appendix-Il will be
submitted to MSAGC by JICA. These materiais ¥ill belong
te the Government of Mongzolia after.having completed the
thole work.. _
All maps pcoduced under this pcogject shall bear
‘at the lover macgin Lthe following: i _ .
This:ﬁap was prepared jeintly by Japan Internétionai
Coopération Agency (JICA) undec the Japénese Government
TechnicaldeoperationﬁPfogramme and the:Covernment of

Hongoliaﬁ

e 7o

S <

(5)
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VI UNDERTAXING OF THE GOVERNMENT OF MOBGOLIA

1. To

facilitate smooth conduct of - the Study, the

Govecrnment of Mongolia shall take néecessary measures;

(1)
{2)

(3}

te secure the safelty of the Tean,
to permit the members of the Team to enter, leave
and sojeurn in MHengolia foer the duration of thetir

assignment thecrein, and exempt Lthem :from foreign

registration requirekhents and coensular fees,

to exempt the members of the Team from taxes, duties

~and other charges on equipment, machinery and other

{4

{5}

(6]

({1

matcerials brouwght into Hongolis Tor the implementation

of the Study,

.to exempt the members of the Team from income tax and

charges of any kind imposed on or in conmection

*ith any erolument or allowance paid te them for

their secvicés in connection with the implementatiocn

of the Study,

‘to grovide necessary facilities to the Team for

remittance 3s well as utilization of the funds
iatcoduced intbjﬂoﬂkqlia frOm;Japaq in connection

ﬁith.the ihﬁleméntafi6n:of }h{ Study,

"to secure permission; for éentcy 'into all necessary

areas for tﬁé imﬁleﬁehtation:dffEhéfSﬁddyQ
to sécure permission foc the Team to take all
necessary data and documents, including original

negatives of aerial photes, related to the Study out

_of'Hongolié:to Japan, and,

:(a}'

expenses #ill be chargeoble on the mémbers of the

‘to provide medicol 'services as needed and its

. Tean.

g .
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2.The Goverament of Mongolia shall bear claims, if a0y

“(4)

arises agsinst the membecrs of the Team resulting from,

occurring in.Lhe coutse of, or othetrwise connected with

the
the

discharge of their duties in the implementation of

Study, except when such claims acise from gross

negligeace or willful misconduct on the pact of the

pembers of the Team.

. To facilitate smooth conduct of Lhe Sfudy, HSAGC shall

take necessary acrangements focr the Team as follows, in

cooperation aith other relevant erganizations;

{1}

to secure permission for a flight for the aerial

- photography and use of an aicpocrt for the

(2}

implementation of the Study,
to secure permission for an use of commuaication

facilities including transceiver which may be used

Japanese langUge!with sllocated frequency, aad ,

(3)

to acrange necessacy number of drivecrs; labors and

‘ pecessary watchmen in the-project site:

the

L WSAGC shall, at its own éXpeOSeﬂ provide the Team with

?foll§1it1{s;-ih-doojweratiohi'iith other Eeiated

organizations;

(1}
(2)
(1)

available data ind'fnforhatiod related to:the‘Sthdy,
counterpatrt pecrsonnel (staff otiHSAGC).

suitable office space ¥ith necessacy equipment, in

‘Ulaan-Batoc {MSAGC) and pcoject site(s).

{5}
{¢)

crédentialéfon:ideﬁtificéﬁion cards to‘thé;mnhbers of
the Teaa, |

adminﬁstrativc and technicasl support, _
exigtineg | focilities and space of MSAGC for

processing oaecial photogcaphs,

ot

{7
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{7) intormation of necessary administrative boundary
and geographical names on the maps at Qits full
cresponsibility,

{4} annotation matecials and annotation sheets.

YI1. UNDERTAKING OF JICA
For the implementatjon of the Sludy; JICA shall take

the following measuces.

Il.To dispatch, at its ow%n expense, the Team Lo Hodgolia
for Signolization, Aeriol nhotqgraphy. Ground Contrul
Point Survey, Pricking, Field Ideatification and Field
CompletiOnf

2.Tc cacry out Aerial Triangulation, Steree Piotting.

| CompilaEiOn, Deafting and Pcinting in Japan at its own
expense. | '

1.7T6 pursue technology t;anéfer to Wongolian counterpart

personnel in the course of the Study.

VIIL. CONSULTATION o | ‘
C JICA and MSAGC shall ‘consult with eaé¢h other in
r‘eS;JéCt‘-&f any ma tteér that ‘may acise from oc in-

~connection with‘thé Study.

-
dea? o2 -
(A~

(8)
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TENTATIVE IMPLEMENTATION SCHEDULE

YEAR
ITEM

T

1593 m 1994

[ I T T T - - 0 AU WA S N T S B . I
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ACRIAL PHOTOGRAPEY

] i
g
PR

GROUND CONTROL- PQINT SURVE

AERTAL TRIANGUUATION

FIELD IDENTIFICATION

FERIRAR

STEREO PLOTTING AND
COMPILATION

FIELD COMPLETION

DRAFTING

PRINTING

P/R | P/R

y y
P/R F/R

TATERTEGT YORK IN MONGOLIA

L] TORK IN JAPAN ..

.. P/R. . PROGRESS REPCRT
F/R FINAL REPORT-

NTE:

LS

S
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FINAL RESULTS

L. Aecial Photography
{1} ociginal negative-film {1set)
(2) contact positive prints {lset]

{3) index map of aerial photographs

2. Ground Control Pdint Survey
{1) final result tables
(2) distribution and route diagram

{3) computation sheets

3. Sigaalizatian

{1) description of signals

§. hecial Tciangulation

{1} €inal result table

(2) diapositive films {lset)
{3} réference'Cohti¢£;pdsitivé photos

{4} diagram of aerial triangulatien

5:’?bpographic Hégo}hg

(!]\priginai' manﬁsfripts
lligsepﬁfatb}SCbiﬁp% iheets _

{3) combined ﬁeéaﬁivé%fii&sif&riféﬂrodﬂctibﬂ

(4) printed naps {190 copies for cach sheet}
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TECHHICAL'DETAILS
). Aerlal photography : #upeb xide angle cameca

7. Control Point Survey

{1) Plapimetrib relotive agecuracy : 10°°

3. KHepping
(1) Projectior: Gauss Cruger Projection
(2) Sheet Liae: §' x 1:5' in Lotitude ond Longitude
(3) Gontour Interval: 10w

l4),Humh£r of Colors: ¢ colors

4. MKap hccuracy

{1} ?lanlmepry : 0.5 mm on the nap
'12}‘§pot #eitht t.1/3 of conteur interval

{(3) Contour Line : 1/2 of contour interval

(12)



APPNDEX-1
-AG - ATTACIMENT 1

WINUTES OF WEETING
ot
THE TOPOGRAPHIC H&P?IHG.UF ULKAH'TSAV AREX
| i

HONGOLILA

AGREED UPOH DBETREEH

MOHGOLIAN STATE ADMINISTRATION OF GEODESY AMD CARTOGRAPRY -
AHD

JAPAN (HTERNATIONAL COOPERATION AGEMCY

ULAAH-BATOR OCTOBER 19th, 1992

t.
N v . W
QM;jk/uAdJay\f/\u/L:{,f B ji”v“‘ﬂfi,_ ‘ﬁglj jfz__
e J.SAHJAAJANTS fe. T.DOAI '
.Director General : Leadec of the Prepoacatory
Kongolian Stote Administration Study Team,
¢f Geodesy and Cartography Japan International

Cooparation Agency (JICA)

(13)
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Thc:nf:varntory study team on the topographic mapping of Ulaan-tsav
sres in Mongolia, orkanfzed by JICA and headed by Wr.Tadao Dohi, visited
Hongolia from September 23, 1392 to Octbbgr 21, 1992, to cariy out the

greparatory study for the captioned ‘study.

During their stay in Mongoljs, the series of meetings ¥ere held betreen
‘the Japan study team (hereinafter ceffecd to 2s “the Team) and the Hongoiian
teaw, headed by Mr.Sanjaajants and composed of officials from the Hongolian
State Adninistratlon of Geodesy and Cartography (héreinafter refferd to as

“MSAGC'], and the meetings resulted as folloxs.

1. The maln 6bjectives-of meetings acre te sct forth the Scepe of Fork and

exchange viexs to carry out the study in the most professional mannec.
2. The final Scope of Wock foc the ‘study dated October 19th, 1992.

l." Th: MongOILan counter ¢f the ananese studr team shall SUlet the

quartcrly regport to HSAGC in the courge of the StudY.

4, f.HSKGC shall make anieffoct to pcepafel-fof thé'ieam offlce space w;th

necessar) furnxture both in Ulaan Bater and project sxtc

5. USAGC shull conduct the test flight of the éirplane:for'takiﬁs serial
~ iphotogrophs in the presence of the JOCY officlal on November, 1392 snd

.report the result, to JICA.
§.  MSAGC proposed that IV 4 {3), (6} of Draft of Scope of Wock xhich had been

deleled at the previous meeting were vestored and tha Tean agbeed Its

proppsal.

(14)



HA"IH

About the drivers in VI ¢ {9} xhich had been delated nt the previous
minutes of meeting (aflgned by Mc.Otakl and Hr.SanjJaajombs on Septeuwber
30th, 1892}, the Teau requested JSAGC to srrange necessary nuaber of

drivers, so MSAGC agreed t¢ do it.

Both sides ugrged‘the followings:

(1) Printing maps ace 150 copies foc each sheels.
(2} Spot Heigzht Accuracy is one third [1/3} of contour intervel.

MSAGC requested to provide appropriste number of vehjicles for smooth:

‘implementation of the Study.

Acain, NSAGC earnestly requested to the Japanese side the tollowings ;

' [l)iIo accept'ds many Mongolian counterpsct pecsonnel as pqssible te Japan
for facilitating technical transfer in the course of the Study.

S To pcovide ne;eﬁéary méterials for voaducting thﬁiSbuﬂy.

'iSj To.tﬁké.cﬁnﬁidqfation to transfer of technelegy, by ?fﬁ?iﬁﬁﬂ! necessary

equipment for conducting the Study,

‘The Teamw replied that they would cohvey the above requests to-the Japanese

‘authorities concerned.

(15)



LIST OF ATTENDANTS
MONGOLIAN, SIDE

M. J. SANJHAAJMTS

dfr. D, GANSUKH

Mr. Z. BATAA
"Mr. Tadao DOHI
Mr.Shigeru OTAKI

‘Mr.Hirosh! KOSUGA
Mr. Takanor{ JIBIKI

Mr. Bazushige ENDO
Me: Yulchl SUGANO

. Shodl HASHIZUME
‘e Mlteuo MURAICAMT

Mr. filroshi ABURAMOLO

.

...AS..

Pirector Genercal -
Mongolja State Adwinistration
af Geodesy and Cartography

Deputy Director General
dMongolia State Administration
of Geodesy and Cartography

Referent
Mongolia State Aduinisiration
of Gecdesy "and Caxtography

Director of Topographic Department,
Geographical Survey Institute,
Ministry of Construction

Deputy Director of Third Geodetic
Division of Gecdetic Department,
Geographleal Survey Institute,
Ministry of COnstruction

“Technjcal Management Officer

Topograph;c Division Topogiaphxc
Department '

Geographical Survey Inst;tute
Mxn;stry of Constructlon

Dlrector Flrst Development Study
DLVIS]OH - :
Socxal Development Study Department
Japan® International Cooperatlon

- Agency

CFirst Development Study Division,

Sccial Development Study Departwment,
Japan International Cooperation
Agency :

First Dévelopmént Study Division.
Soccial’ Development Study ODepartment,

- Japan International COOperation

Agency
Japanese Asgsocfatlon of Surveyars
Japanesa Assoclatlon of.SuxQeyors

Intecnational Cooperation Service
Center

U™ (16)



APPENDIX-- 2

MINUTES OF MEETINGS ON PLAN OF QPERATIONS

MINUTES OF MEETINGS
oM
TOPOGRAPRIC NAPPING
OF
ULAAN-TSAY AREA
IN
HONGOLIA
BETYEEN
MONGOLIAH STATE
ADHINISTRATION OF
GEODESY AND CARTOGRAPHY
AND
JICA STUDY TEAH

ULAANBAATAR, MAY 24, 1993

DR. J.

SANJAAJAMTS

:QQSL/ud;ébfgg/L%Q(}-: gﬁ%iﬂ f§f¢4

MR, 5. SATTO |

DIRECTOR GENERAL ‘ LEADER
MONGOLIAH STATE ADMINISTRATION JICA STUDY TEAHN
OF GEODESY AND CARTOGRAPHY - {JST)

(MSAGC)

/égfh“?'é  éf}h¢n.2C#tM
74

MR. H. KOSUGA _ _
DEPUTY DIRECTOR FOR EMVIRONMEHNTAL
GEOGRAPHIC INFORHATION,

PLAHNING & COORDIMATION DIVISIOHN,

PLANMIHG DEPHRTHLH?

" GEOGRAPHIZAL LHURVE: INITHTUTE

{(171)



Ir.

DATE AND TIME:  May 17 14:45 ~ 17:50
18 10:05 - 12:10 14:30 - 16:00
19 - 14130 - 17:30

PLACE: Director General's office

ATTENDANTS:
1) Mongolian side
Dr. J. Sanjaajamts Director General, MSAGC
Hr. 2. Bataa ‘Referent, MSAGC
Mr. H. Enkhbayar 'ﬁirector,
‘Aerial & Mapping Enterprise
of gongolia (AMEM)

Mr. Y. Serevjaa Deputy Director, AMEH
Mr. D. Tsedendors3 Chief, Research Div., AMEM
Mr. Kh. Jgrgal Chief,

Phbtogrammetfy Lah,:AHEM

2)Japanese side _
"Mr. H. Kosuga ' Deputy Direcipr for Environ-
. ‘méﬁtéi Geographic Informa-
tion, _
Plannxng & Coordxnation va.}
Plannxng Department _
_ 7 Geographical Survey Inst:tute
"¥r. Y. Sugano F:rst Development Study
' DlVlSlOﬂ,
Social Development Study
_ Deﬁartment,
Japaﬁllnterhatidnal Coopera-
- tion Agency (JICA) .
:Hr.‘S.:Saito ' L&ader, JST

2, Cl / (4
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Iv.

Pr. K. Muraoka Deputy Leader, JST
Mr. K. Okunura Mapping Planner, JST
Mr. H. Yoshida Chicf Eng¢gineer, JST
¥r. H. Hosoda Inspector of Aerial

Photography, JST

Mr. M. Tsujimoto Hember, J5T

Mr. S. Ishiwvata Mechanician, JST
Mr. T, Horiuchi Interpreter, JST
Mr. Y. Kokufu Coordinater, JST

Mr. Saito, leader of the JST, briefed the plan of ope-

rations (hereinafter referred to as the "P/0" } for

the Study of the Topographic Mapping of Ulaan-Tsav.
Area (hereinafter refecrred to as the “"Study") prepared

by JICA as attached (Attachment)., After 'discussions,

the P/0 vas accepted by the Mongolian side.

‘Mr, Saito stressed on the undertaking of both sides and
‘requested the Mongollan contribution tp'the_ Study fEor

-its:smodthfimplementation. The items agreed ‘upon | by

boih sides are as Eolldws;

‘a.Concerning the security of the team membe:s, ‘the in-

:structor shall oEEer necessary informatlon prior to
enter into Lhe E;eld ‘ .
‘bl MSAGC can authornze br:ngxng the necessary documents,
?such ‘as! orig:nals of aerxal photographs, maps, etc.
out to Japan.
¢.MSAGC shal}) appoint following personnel as counter-:
parts to wvork with the Team:
1)Field surveys 5 persons
12)Phot6‘processing 2 persons
3)Aerial phbtography 2 persons
d. Instruments and/or materials to be ﬁééd next ysar
(Refer to Fig. 10 of the attached P/0): shall be kept
in MSAGC.

o C

A
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VI. MSAGC requested Lo establish permanent monuments for
the nev control points. The metal markers for monuments
shall be handed over to the Team béfore their departure
to the field.

ViII. The geodetic control points without their results (co-

ordindtes) shall not be shown on the map;

. C /4/4
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APPENDIX - 3

MINUTES OF MEETINGS ON THE PROGRESS OF THE FIELD OPERATIONS

MINUTES OF MEETINGS
AT
THE COMPLETION
| oF
THE FIRST YEARS'S FIELD WORK
" FOR
TOPOGRAPHIC MAPPING
oF
ULAAN-TSAV AREA
In
MONGOLIA
BETWEEN
MONGOLIAH STATE
AOMINISTRATION OF
"GEODESY AND CARTOGRAPHY
- (MSAGC)
=An6”:
JICA STUDY TEAM

. _ Ly
" ULAANBAATAR, 9TH JUNé, 1993

s S '/4522;* )<7wa£§;)
DR. J. SAHJAAJAMTS

DIRECTOR GENERAL
MSAGC

HR. 8. SAITO
LEADER
JICA STUDY TEAH
(JST)
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G C

Iv.

DATE AND TIME: 7th June, 1993 10:15 ~ 13:40
8th June, 1993 10:05 ~ 13:00

PLACE: Director General's office

ATTENDANTS:
1) Mongolian side
Pr. J. Sanjaajamts Director General, MSAGC
M. H,.Jargal Head, Shop of Photogram-
metria, Aerial'SurQeying
and Mapping Enterprise

of Hongolia

2) Japanese side

Mr. S. Saito Leader, JST

Dr. K. Muraoka Deputy Leader, JST

Mr. K. Okumura Mapping Planner, JST
" Hr. H. chhida Chief'engiheer, JSf

Mr. T. Horiuchi Interpreter, JST

‘The JST submitted a report “Prégress_ Report of. the
;Fi:st'Yéar's Field Work for the Topographic ¥apping bf
'Ulaan;TSalereé “in Hongéiia“ (Annex~1t), along vhich
,the prégrass\of ;he‘fieid vork is briefed. Thé 1MSAG¢
?v?s.séﬁisfied'vi;h lhé Prcgfésé of?ﬁhe vork :dnd"ihe

'meeting accepted the report.

The convehtional signé and their application to be used
for the study of Topographic Mapping of Ulaan-Tsav Arga
in Hongolia (hereinafter referred to as the 'fStudY“)

‘vas discuSéed'by a small :g:oup composing of - MSAGC

ﬁehbeﬁs anad JST members. K. “Jargal reported the

44
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VI.

results of the discussions presenting a report
“Technical Discussion on Conventional Signs and their
Application Rule for the 1/25,000 Topograpﬁic Map"
(Annex-2). After discussions the Meecting accepted the

report with some modifications.

The JST proposed a form of annotation and numbering on

each frame of the aerial photograph agreed by engineers

in charge of both  sides as shovn on the separate

“YIIL.

1X.

sheet, The Meeting accepted the proposal.

The JST requested to keep the equipment and materials
Lo be used for Lthe field vork scheduled next year:untii
the JST visits Mongolia. MSAGC accepted the request
and asked to submit the list of equipment aand matefials

to keep.

The JST requested to hand over a setl ofF 1/100,000
ﬂopogcaphic maps'of the Study area an& severél shéeets
of 1/25%,000 topographic mapé’shoﬁing the - Characte%isi
tics of'thefarea’as sample:for ‘further study.. MSAGC

accepted the request,

The JST'rquést'bofge; auihotization to take: maps .and
survéfed‘ﬁatériéIS'su§H1as p:oceésgd hedaiivé Eilms,

contact prints and sucrvey results out . of Hongolia to

- Japan. MSAGC acceépted the request.

fhe JST explainéd the tentative schedule of the Study

after going back to Japan:_In'conﬁectipn:vith the field

‘vork (field identification) scheduled in May, 1994, the

i JST requested the participation of MSAGC couﬁterﬁarts

(at least five persons including a c¢hief counterpart)

and five drivers. MSAGC accepted the request. . /{/JZ{

(23)



XI1.

The JST remarked that the transfer of new Lechnology to

the counterparts vas realized during the work:

1. In the 'groun& control survey, the wse of GPS
instruments vas practiced.

2. In the -aerial photography, navigation of the air-
plane by GPS navigation instruments and handlihg of

Wild RC-10 aerial camera were practiced,

XI1. Mr. Saito, leader of the JST appreciated the collabora-

tion of MSAGC to the Study, espedially' to counter-
parts'vho joined the field vork and the aerial photo~
graphy, for the succéssful completion of this year's

field uo;k.

Dr. Sanjaajamts, Director General' of MHSAGC, remarked

that the successful progress of the first year's wvorz,

vhich §is usually hartd to proceed, ASSUrES ‘ the
successful complatién of the vhole study. Ve, the
Mongolian side, will do our best for the complétion of

the Study.

2,

(24)



ANNOTATION OH AERIAL FILM
1. Course name: from the north <¢-1, ¢-2, C-3, - -
2. Photo number: Erom the vest 1, 2, 3, -

1, Divided courses: fronm the west C-8A, C-8B, *+ + -

C-1 = . * ORGSR . ¥ Y

C,.. — . ‘.
84 _ - _ ~ C-8B

C-10M - . o . L ciion

C-11A " . G ‘ ~s T-118

C- 12 oo | RIS i C-128

G134 el : e de 138

e —— - i

4, Location of annotation on each frame

o o O O - wovers

ULAAN-TSAV . 19936 c-1 1 1/50,000 © JICA

~

ULAAN-TSAV 1993 ¢ -1 27 1/50,000 JICA
r N o4l
A






: APPENDIX-- 4
MINUTES OF MEETINGS

ON
TOPOGRAPHIC MAPPING
oF
ULAAN-TSAV AREA
IN
MONGOLIA
BETWEEN
MONGOLIAN STATE
ADMINISTRATION OF GECDESY
" AND CARTOGRAPHY (MSAGC)
AND
JICA STUDY TEAM (JST)

ULAANBAATAR, JUNE 3, 1994

Gt e Sels

MR. M. ENKHBAYAR . MR. 8. SAITO
FOR ~  ° LEADER, JST
i ;DIRECTOREGENERAL o e |
| MSAGC ' i
2
A _

MR. H. KOSUGJ _

DEPUTY DIRECTOR FOR ENVIRONMENTAL -
GEOGRAPHIC INFORMATION ’
PLANNING & COORDINATION DIVISION
PLANNING DEPARTMENT

GEOGRAPHICAL SURVEY INSTITUTE
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I. DATE AND TIME: May 30 14:00 - 16:00

May 31 09:30 - 11:30
June 1 11:00 ~ 12:30

11, PLACE: Director General's office

IXX. ATTENDANTS:
1) Mongolian side

2)

Dr. J. Sanjaajamts Director General, MSAGC
Mr. M. Enkhbayar Director, Aerial & Mapping
Enterprise of Mongolia (AMEM)

Japanase side

Mr. H. Rosuga Deputy Director for Environ-
mentél Information, Planning
& Coordination Div. Planning
Department, Geographical
Survey Institute

‘.Hr; H. Kumagai First Development Study Div,

1V. a. D

- Social Development Study Dept.
- Japan International Coopetation
A Agency (JICA)
Mr. §. SaitQ  . Leader, JST

Dr. K., Muragka ~  Deputy Leader, JST °

" Mr. K. Okumura f Mapping Planner, JST .
Mr. H. Yoshida - Chief engineer, JST
"Mr. T. Horiuchi Interpreter, JST '

Sanjaajamts welcomed JST and hoped success 1in

“this year 5 field survey.
."Mr. Saito appreciated the help to clear smoothly the
customs procedures at the alrport by the personnel

of MSAGC and pre—arrangeménts including the

'assignment’of counterpart engineers and drivers to

work with JST in the field.

e

o,
~0
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V. JST briefed the following items in line with the Plan
of Operations (P/0) for the Study of the Topographic
Mapping of Ulaan-Tsav Area prepared by JICA at attached
(Attachment}.

a. The study so far executed,

b. The study items and schedule for the present phase,
c. The assignment which shall be imposed on both sides,
d. The request of documents to be applied on the map.
After discussions, the P/0 was accepted by the

Mongolian side. . k’(jf

5
™y
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APPENDIX— §
MINUTES Of MEETINGS

AT
THE COMPLETION
of
THE THIRD YEAR'S FIELD WORK
FOR
TOPOGRAPHIC MAPPING
oF
ULAAN-TSAV AREA
N
MONGOLIA
BETWEEN
MONGOLTAN STATE
ADMINISTRATION OF
GEODESY AND CARTOGRAPHY
~ (MSAGC)
ARD
JICA STUDY TEAM
(JST)

ULAANBAATAR, 22ND JULY, 1994

i

'HR. S. SAITO
‘LEADER;‘JST

DR. J. SANJAAJAHTS
DIRECTOR GENERAL
HSAGC
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I. DATE AND TIME: " 18th July, 1994 10:;058 ~ 12:10
15:05 ~ 17:40
19th July, 1994 10:00 ~ 12:08

II. PLACE: Director General's office

ITI. ATTENDANTS:
1) Mongolian sida
Dr. J. Sanjaajamts Director General, MSAGC
Mr. H. Jargal Engineer of ‘echnical
Control, Aerlal Survey-
ing and Mapping Enter-
prise of Mongolia (ASMEM)

. 2) Jabanese slde

Nr. 8. Salto : Leader, JST

Dr. K. Muraoka Deputy Leader, JST
Mr. K. Okxumura Mapping Planner, JST
Mr. H. Yoshida Chief engincer;'JST

Mr. T. Horiuchi Intérpreto;, JST

IV. The JST submitted a ceport "?rdgreﬁs Report of . the
 Third Yéar‘é Field'woﬁk'fpr the Topﬁqfapﬁib‘uapplng'of
ULaan-Tsav*Afea !hlﬂbhdolia31(Annox;1),t aldnq vhich
the progress of the Eleld vork is - briefed.  The 'JST
-;eporté&;thé'fiélh vork vas comploted ?s:pianncd.' The
'MSAGC was satis€led VILh the progress of the vork and

the meeting accepted the raport.

V. The JST explained ths succeeding study of this . Phase
 after going back to Japan: ‘the preparation of the
manusér{pt of'comb!lation. They also louched upon the

‘studyidﬁxthe next phase.

'Y
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VI. The MSAGC proposed that the colour of " ink sh;ll be
black, brovn, blue and yellov and that other <¢olours
shall be represented by the combination of the above

fours colours. The JST accepted the proposal.

VII. The JST recommended the prompt submission of A2 and A3
form of the candidate for the counterpart training of

this year through the diplomatic channel 1like last year

.

The MSAGC appreclated the recommendation.

VI1¥.The conventional sgigns and thelr application rule to be
used for ths Study vas discussed by a small group
composihg of MSAGC members and JST members in the last
Phagse. The discussions weére also held in this Phase by
the same group Erom time to time in Uladnbaatar and in.
Cholbaréan.- The report of ihe diécusslons  vas
submitted to the moeting as “Technicil Discugsions on
_Conyentiohal Signs and their Apbllc&tion Ruld for the
1/25,000 Topographic Map"'(Anncxﬂzf. After discussions
the Meeting accepted the report ‘adding the Efollouing

modiflications:
3Cod¢.No. éHamb : gfrbatmEnt . Remarks
a. Ce&dbtib‘point
--- '‘Decimal point Changs When the numeral stands
. Foy the distancs betwvean
tvo points the declimal

‘potint shall be (,).

b. Contour line

(33}



215 Contour value Change

d. Hydrography

179 Well Change
180

182

175 Pipeline Addition

- ¢g. Constructlons

i-- Buildings iso- Change
 lated from an .

urban area

According to the  sjitua-

tion ofF contour '1lines,
contour values can be

vritten dovn upside down.

The abbreviated annota-
tation shall not be ap-
piied to the well out of
use.

The conventional sign of
the plpeline cerosging
over a road shall be
addsed. The height of the
pipelineg abhove the road

surface shall be shown.

‘Classified abbreviated

annotation shall not be !

ahplibd,'_but only- the
abbreviated ‘annotation
;(636 Mo ) fop:ésuﬁtlbdl
a bullding. o

I[X. The JST expréssed their Indebtedness to the MSAGC for
thelr contributlon to' the Study in administration  and

execution of the fleld uork,éas=well as toe the Dornod

Aymag in préviding us necesgary documents.

e, C
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APPENDEX— G

MINUTES OF MEETINGS
oN
TOPOGRAPHIC MAPPING
OF
ULAAN-TSAV AREA
IN
MONGOLIA
BETWEEN
MONGOLIAN STATE
" ADMINISTRATION OF GEODESY
AND CARTOGRAPHY (MSAGC)
AND '
JICA STUDY TEAM (JST)

R ULAANBAATAR, 12 JUNE, 1995

’ : '5?3",)/“;331 '
Covit e U i/ﬁﬁﬂ N ;2??{
1 (
DR. J. SAMJAAJAMTS 'MR. S. SAITO '
'DIRECTOR GENERAL LEADER, JST
MSAGC

MR. K. HAYASHI
CHIEF, FIRST PLANNING SEC.,

PLANNING DIV., CARTOGRAPHIC DEPT.,
GEOGRAPHICAL SURVEY INSTITUTE
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I. DAPE AND TIME: June 6 11:00 -~ 12:10
15:30 - 17:50
June 7 10:20 - 12:20

II. PLACE: Diractor General's office

IIXI. ATTENDANTS:
1) Mongolian side
Dr. J. Sanjaajamts Director Gereral, MSAGC
Mr. Z. Bataa Referent, MSAGC

2) Japanese side
tdr. K. Hayashi Chief, Firgt Planning Sec.,
Planing Div., Cartographic
Dept., Geographical Survey
Institute (GSI)
Mxr. 8. Goto : Legal-hffairs'DiV.;‘General
' | Affairs Dept. Japan International
_ Cooperation Agency (JICA)
Mr. 8. Saito : Leadex, JST

Dx. K. Muracka  Deputy Leader, JST
Mr. K. Okumura' l Mapping Planner, JST
Mr. H. Yoshida - . Chief Engineer, JST
. ‘Mr. M. Onaka . Member, JST | -
M. T.?Horiuchif o Iﬁtérprétét;‘JST -

IV, a. Dr. Sanjaajamts, Director General, MSAGC, = welcomed
JST and hoped success in this Year's field survey
and proposed to give JST every facility they need.

_ b. Mr. Salto, Leader, JST, appreciated the assistance

in clearing smoothly the formalities in entering the ,
country at the alrport by the persons of MSAGC and /%%j
pre—atrangements including ths assignment of 4
counterpart sngineers and drivers to work with JST
in the field.

e, O pid

<
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v. JST briefed the following items in line with the Plan

VI.

of Operations (P/0) for the Study of the Topographic
Mapping of Ulaan-Tsav Area prepared by JICA as attached
(Attachment).

a. The whole scope of the Study

b. The study so far executed

c. The study items and schedule for the present phase
d. The assignment which shall be imposed on both sides
After discussions, the P/0 was accepted by - the
Mongolian side,

Concerning the description related to the present
mapping in the marginal information, both sides agreed
as follows. The sentences shall be entered outside the
outer left neat line in parallél Withlit;

 BHIXYY raspiH 3ypruiir Moxron, Hnokul 3acruii rasap XoopoH/ALH
NOMOAUIIPUIH RATYY TEXHMKMUAH XaMTHH  2KuAAaraans x@vonGepuitt
Xyp2a3HA FINOHLI ONOH YACHH XaMTHH &Xunnaraaks areHTaar HCANKA),
YncuH reofesu, sypar ayid rasap (YI'330) xamrpaH ryiusyrae. '

This map was prepared jointly by Japan Int_ernatio'_nal'Coobération
Agency (JICA) and Mongolian State Administration of Goodesy and

" Cartography (MSAGC) under the Technical - Cooperation between
the Government of Japan and the Government of Mongolia.

72N
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APPENDIX— 7

MINUTES OF MEETIHNGS
AT
THE COMPLETLORN
_ OF
THE FOURTH YEAR'S FIELD WORK
FOR
TOPOGRAPRIC MAPPING
oF
ULAAN~TSAYV AREA
1N
HONGOLIA
BETWEEH
MOHGOLIAN STATE
ADMINISTRATION OF
GEODESY AHD CARTOGRAPHY
(MSAGC)
AND _
JICA STUDY TEAM
(JST)

 ULAANBAATAR, 28TH JULY, 1995
_: J— . . h, / .:7._“_.-
L T S Y . / /"/M c)

bR. J. SANJAAJAMTS [ HR. SHO SAITO
LEADER, JST

DIRECTOR GENERAL
HSAGC
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IT.

I111.

rv;

DATE AND TIME: 24th July, 1995 11:15 ~ 12:45
14:55 ~ 17:20
25th July, 1995 14:40 ~ '15:50

PLACE: Ditector General's offlce

ATTENDANTS:
1) Mongolian side
Dr. J. Sanjazajamts Director General, MSAGC
Mr. H. Jargal - Engineser of Technical
Control, Aerial Survey-
ing and Mapping Enter~-
prise, MSAGC
Mrs. B, OYUNCHIMEG Inspetor, MSAGC
2) Japanese side _
Mr. 5. Saito - Leader, JST

Br. K. Muraoka Deputy Léader, JST
Mr. K. Okumura : Mabpinq Planner, JST
Hr.:H.'Yéshlda : Chief Engineer, JST
Mr. A. Onaka Member, JST

T

Hr. Roriuchi . Interpreter, JST

At the ‘last meeting in June, the ;specificaifohé . Eox:

map printing wvere 'discusssd, Thes. ;r@sulis _wvare
confirmodiand“agreedi by' both pattids'las?:given‘ in

Annex-1,

The JST submitted a report titled "Progress Raport of
the Fourth Year's Field Work of the Topographic
Eappinﬁ‘of Ulaan?Tsav.Areaiih Mongolia” {Annek?z) and,
referring to the raport, iﬁe‘proqress of the fisld
vork vag briefed. The JST reported the field work
vas completed as planned. The NSAGC wvasgs wsatisfied
vith the progress of the vork. After dlscusilon' the

Mongollan gide accspted the report.

e C. -
/
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Vi.

¥II.

As a result of the field vork, addition  of
conventional signs and/or changs of Lheir application
vere introduced. The result is tabulated on pages
7+10 of the Progress Report., After discussion, the

result is modified as followvs;

1) Wells wvithout ~data shall be  shown by  only
conventional sign on the map. The effect shall bhe
enpterod in the report.

2) Water veloclty and direction of a river shall be
entered near the annotation of a river.

3) For rivers representsd with single line, only the
conventional sign indicating water direction . shall
be entered.

4) The annotation of destination of tvo roads close Lo
sach other shall be enteved in their conter,.

5) The conventlional -éign of No. 101, “traces of

- rajllvay site", shall be the same as that  oEL Nos

90~-1 and -2, "railvay"“.

- 6) Only triangulation points with "their <coordinates

shall be shown. For triangulation points without

'haldhtﬂshail be shovn only with their ;convqntioaai

sign., When Lﬁd “spot height ~and. newly Tplbttﬁd
‘ftrianqulationjpdihﬁ a;é superimposed on each other,

the spot height shall be deleted. B

On account of the chénqe of the*ci:cumstances of areas

"the JST proposed bLhes necessity of changing gheekt nane

OF' 8 'sheests. - After discussion the proposal was

accepted'by the Meeting,

o c A
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VIII. The final product (printed map) shall be distributed

IX.

among other agencies and lecal governments. ‘To
facilitats their understanding on the map, MSAGC
requested to providé them vith a report wvritten 1in

Russian., The Team took note of the request,

The JST explained the succeeding study of this Phase
after going back to Japan: ‘drafting and printing.
They also téuched upon the study of the naxt phasge:
the rest vart of printing.

The JST expressed thelr indebtedness to ths MSAGC for
their contribution ko the Study in administration and

execution of the field work, as well as to the Dornod

“Aymag¢ and Som concerned in providing them necessary

‘documenta.
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APPENDEX— 1T

ATTACHMENT - 1

UDISCUSSION OF PRINTIHG
OM THE BASIS OF
A TRIAL MaPp

Tovacrds the end of meetings, HSAGC and the Team: diacussed
the apsciflications of printing on the basis of trlal maps
Nos 1, 2 and threse proposed by thes Team. The poinks vere as

follows:

1. Colour tone _

-aThe colour tone of objacts repreagented on tha pap shall
he a3 close ag possible Lo that speclfied zinf'thp
Russgian speciflications.

‘2#The colour tone of Ho, 1 is best as a vhole.

2. Tha ‘tone of the colour reprosented by Lhe suporposition
of ‘different colour (representation of 5 colours vlth
the combtnation of 4 colours) :

Arhﬂ colour shovlng 3 ‘q0attcr iwil.h maﬁj ﬁdn%flreﬁobf

buildings shall be produced vith. the ' supergosition of
yellovw and brovn.

“*The percentage of 2 half-tone scresn of each colour

shall be determinsd by the Tsam,

"3. Representation: of sucrface colour o _
xThe sucrface colour shall be reprosented by a ' half-tons
screean in placo of a linear zip-a-tone., The pérbéntaqe

of a2 half-tone screan shall be determinad by lho Team
4. The slze of a printed map shest

sThe #i26 of a printed map shesebt ahall be proposed by a

counterpart'for printing.

Y C : (43) | :
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5. Marginal Information
*The index map of the vhole Study area shall be enltered.
xThe map histoery shall be entered on the rlght side as

shown in the folloving flgure both in Hongolian and
English.

Shown in £ lines in Mongolian.

i Sbown in 4 lines in English,

Gum
il
1 2m

0000000000000 00000C::

3 000A0C00C000000. ,

booooooooocoooooasag -
uaiaislalajslnlninle} slsisinlsialolnie SN
; Y fem i

Tlue*—>DODUO Les,
{INDEX ¥aP) Iy _{ ﬁ“’ s x'a‘ . _ Space of 4 letters
- l' (1] *3 :

.—Jllr

sLocation of this sheet {s showm by obilawe lines.

rLetter Feight of the sheet nurber of the 1:109,000 rap Is 2ra,
tletter helght of annotation Is 2.2pm,

-

M=

1

H
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