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PREFACKE

In respoﬁge teo a requeét from'thé Government of Mongolia,
the Government of Japan decided to conduc£ a study on  the
"Topographic Mapping of Ulaan-Tsav Area in Mongolia and
entruéted the study to the Japan Internatibﬁal ‘Cpoperation
'Agencyi(JICA). ' '

JICA sent to Mohgciié a éfudy < team, headed”-by;‘Mr;' Sho
,Saiﬁo; thé-IanBStrUCtuPe Devélopmeni'Insbitute‘and‘composed
of the membets from the Infrastructure Development Institute
and PASCO International Inc., three times between: May 1093
and July 1996. |

The team held‘diScussions with the officials concerned ‘of
thg Government of\MongOlia; and_cdnducted field: surveys’ ai
the study.area. Afterithenfeam | beturned'_to{ Japan, such
works as'aerial triangulatibn,- stereo blotting,i drawing,
cqmpilatioh QePe carried Qut and '1:25 000 'topograﬁhié inaps

© were prepared, togetheb with thée present report.

1 hope'that'this repoft;'togethef.with the'above—mentioned'
maps, will contribute to the'prqmotion of develppmeht plans
of Lhefregion and to thb enhanCemenL of friendly' relations

" between our two countries.

I wish to eXpress my sincere appreciation to the officfals
concerned of the Government of Mongolia for their close

cooperation extended to the team.

©July 1998
'Z'/' ’ __;-‘_. - R :
- /;;’((-C e }/5’75‘/:3_:.. :
Kimio FUJITA

Président

Japan Ihternational Cooperation Agency
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TOPOGRAPHIC MAPPING
OF
ULAAN-TSAV AREA
IN
MONGOLIA

FINAL REPORT

1 INTRODUCTIONMN

In response to the request of the . government of Mongolia,
the government Of:Japan'executed the study of topographic
mépping'of tﬁe Ulaan-Tsav area (hereinafter‘referred "to- as
the "Study”), aerial photography of 1:50 000 ‘and preparat10n
_of 1:25 000 topographlc maps covering the area of 10 800 kin?

' The Study started’ in February, 1993. Through ‘the . field
3Operat10n of settlng of aerial Slgnals, aerlal photograbhy;
-ground control po1nt survey, fleld 1denL1f10at10n of aefiai'
photqgraphs, fleld complet1on and laboratory study of aerlal
tfiangulation stereo plottlng, compllatlon,‘ draftlng,. “and
Tprlntxng, it was accomp11shed 1n July,_ <1996 'durlngl “the

~period of four yeas and five months

“The Study area is situated in . the ‘northern part of the
"Dornod aymag"exﬁending from 40° 407 N to 497 407 N in
‘latitude and from 114° 00’ E to 115° 30" E inilOﬁgitudeﬁ To
‘the noPth of the study area, is situated the town of
‘9 psanuasn borderring on the Russian border.  Several

ten kilometers to the south, is situated the town of



‘Choibalsan, the capital of Dornod aymag. The study area

includes a part of sums of /l a w6 an6ap, "ypsawn-

sarawn, Coprasnasmn, and Choibalsan, and small
parts of basgupngywu and Y yayyuHuxopoorT
{Fig. 1).

The area is a mountainous region with gentle undulation.
The highest point is Mt. X o r u e (1 131.7 m ét tﬁe
triangulation point on it) and the lbwgét point is leiss than
580 m at‘the.surrounding of the friangulation point 593 m
at the edge‘of the northeastern part of the .area. In
Mongolia, the theight is less than 600 m only at the
surroundings of Lake B ¥y 1t p in the eastern part of Dornod
aymag aﬁd of Lake X e x east of the above mentioned

“triangulation point 593 m.

”filling'valley map" is shown in FPig. 2; This map shows
the - topography of the area by 100 m~ cOntour ‘lines filling
valleys narrower than 2 km in w1dth on a 100 000 topographic

map. - It is 81m11ar:to a summlt‘ievel‘map.

‘The original topbgraphyldf;thejétudy_area estimated from the
?fjllihg valley map :would ‘be ‘a"plain ‘1nv01v1ng basaltlc

:plateau,;etc ~ In the v101n1ty of- M a P A a #t , there Eis‘wa

‘plateau higher than 800 m and the helght reduces fgraduaily."

toward north,.east and south, ‘In the ‘centﬁai paft, :from
north-northeast to sodthvsouihwest; Lakes 1 3 a1 s p ,
8 n 3 u T, CywM Mo, X Yy P > M ,- B.a A HI3pxo>3M,
and I x 1 # u form a' straight line constituting depressions'
~of lower than 700 m in height. It is -considered that the
stralght llnear al1gnment ‘of these lakes wold be of tectonic
nature The similar linear structure is also recognized in
the Odlieyﬁ along the railroad nexghbourlng to Lhe east.
' Tﬁeée tectonic lines are thought to settle: the topographic

alignment of the area.
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Because of small quantity of rainfall ‘in this area, no
sufficient development of the water system can be seen.
Only River ¥ n 3 gathéring the water in the northern part
of Dornod aymag and flowing into Lake T a p b 1is the river
with permanent water. River Cesncyyanuitn, a
tributary, joins River ¥ n a3 gathering water of north slope
of Mt. X e ruae

Rivers flown down from ML. X e r H o forms rivers of
permanent water. However, in the down stream where river
bed tends gently, they become of seasonal type. Most of
rivers in other basins are of seasonal type with surface
water in réiny season. ‘There are scarcely any rivers with
- permanent water. In general, low lands along rivers with
" permanent water form marshes. In low lands along seascnal
river scarcely form marshes. Most of them form salty area

like area around lakes.

On account of the dry weather, both species and distribution
6f'vegetation: is limited. According to the vegetation
'classifica@ion of?the topograpﬁic: map; dordinary ?grésses"
‘aréjgrown'coveriﬁg a 'wide range. Néxt-ﬁredominaht'Vegetation
‘is the “pillow EémilyfpiantéW__'In’the'sbdthéfn‘paft:of. the
study afea; tﬁey‘disﬁﬁibutézaloﬁg‘Vaileyé‘of higﬁer.than 800
m. and from the narth :siope of Mr. Xerhe to the
northern part of the area, along valleéys and in:.marshés up
to around 700 m. in height. In marshes along rivers Y a1 a

and C 3 BcyyauitH, mny “marsh plants” grow among the
pillow family plants. In marshes and around somé ltakes in
‘the northern part of the area, there.grow A;3 pC b‘Théy are
used to make é broom7 "There are no big foréétSiof '"héeﬁle~
“leaf trees" and/or “broad-leaved trees", but sma11; forests

1

and "isolated tree".



Such being the vegetation distribution, the area is mostly
used for grazing. Next predominant usage is mowing ‘plaée

for feed. A few barley field scatter in the flat area.

The population of this area 1{is small. Most of the
inhabitants are nomadiec. In the vast steppe, there 'are

towns, such as 1 a w6 a a6 ap, C Y M B fin Byaar,

Mapnpait, ete. Most of them are seats of local
governments and/or other public ‘agencies. They are  also
collecting and distributing centers of materials.

Mappapaii is, however, exceptional. It was 'built by the
Russian for uranium mining. It is said that about 6 000
Russian miners lived in this town, but that the population

is decreasing owing to decrease of the demand of uranium,

Like the excavation of wuranium in Mapaait, it is
expected-thé’existencé of the.abundaﬁt-undergfound resources
in the study areét'gTheir development and- utilization have
fo be dependent on StudiéS'from now on. "We hope aerial
phbtogpaphs,'topographic maps, etc.,' the ' results of the
Study, will be used. - 3

Thé-détailéd"pfogreés{of the Stﬁdy - shall ‘Dbe féferreq i to

early reports cited at the qnd'of the present report.



o OUTLINIE OIF THIRE STUDY

2—1 Request of the Government of Mongolia and Settlement
of the Details of the Study

2-1-1  Background of the' Request

In October 1891, the Government of Mongolia submitted a
request letter of the study of topographic mapping of Ulaan—

Tsav area, Dornod aymag to the embassy of Japan in Mongolia.

In the letter it is described " that * the Government of
Mongdlia takes up the developmeﬁt of nafﬁral resources as an
important subject for the economic development and
‘sbrengthéning‘of the export capability in  the fundamehtal
Ipbinciple.of the socioecondmic developmeﬁt plan from 1981 to
1992, -Espéciaily, it 'is expected the development of Ulaan-
“Tsav area’ 'as an area of abundant 'minéfal' resources. - But
‘topographic maps -indispensable for the planning = and
éxécutionilof‘; geolégical 5 survpy' “and - jmproﬁementi of
'infraéﬁﬂuétures hayelécarcaly been fp}ep@féd féllE’p?er? the
':terhitofyjdfiMQngdlia. E[n Ulaah—TsaV‘area ne maps bf pf0p9r;

‘ ‘scale are.available.

On account of the gbove'lbaékground; :tﬁe' Government of
Mongolia submitted 'a  request ‘of © ‘the the technical
cooperation for the study'of 1/25 ‘OOOI'Lopographic mapping
:needéd for the promotion of the development of Ulaan—Tsav

area in Dornod aymag.

2-1-2 OQutline of the Request

The outline of the Mongolian request is as follows:



(1) Study Area Ulaan-Tsav area, Dornod aymag
(approximately 10 800 km?)
(2) Conténts of the Request
1} Aerial photography of the area
2) Preparation of 1:25 000 topographic maps
3) Transfer of technology to eéngineers and surveyors
of the Mongolian State Administration of Geodesy
and Cartography (hereinafter referred to as the
CUMSAGC" )’

" 2-1-3 Settlement of the Contents of the Study

Prior to dispatch a prelimihary study mission of the Study,
the Japan International Cooperation Agency (hereinafter
referred to as the "JICA") drew up a Japanese draft-Scope of
WOfk'(hereinafter referred to as the "S/W") agaiﬁst' the

-above Mongolian request,

After confirmgtion of the Mongolian request, the Government
‘of Japan dispatched a preliminary study mission to- Mongolia

on September 22, 1992, for the discussion and signing of. S/W.

'Thé pieliﬁihafygstudy misSiQn:ﬁad discussiOns.-w}tH~QMSAGC,:
~ to be a bounterpari?agéﬁcy:fofEthé Stﬂdy. - After diééusSion:
:.Withiothét govarﬁméntal‘agenciesicanernéd ofr‘Mongolia “and
reédnnaissanée 'study in ‘the field, the results of.
- discussions were summarized on the S/W and the Minutes of
Meetiﬁg-on'the Topographic Mapping of Ulaan-Tsav  area in
‘ Mongolia. %Tﬁey'were signed by Dr. J. Sanjaajamts, Director
General' of MSAGC and Mr. Norio Dohi, Leader of  the .

.PreliminarylStudy'Miséioh on October 19, 1992. (Appendix 1) |



2-2  Study

2-2-1

Plan and its Execution

Specifications of the Study

The specifications of the Study are as follows:

IR A ) . o
Item Specifications
Aerial Photos Scale: 1/50 000 (with super-
' wide angle lens)
Results Area covered: approximately
10 800 km*
Topographic maps Scale: 1/25 000
Area covered: approximatély'
10 800 km*
Number of shecets: 128 sheets
-(in 4 colours)
Number of copies' per sheet:
' | 150
; Convéﬁ— :Observe the conventlonal 51gns and their app11—
| tiohéi' ' :catlon rule settled after dxscussxons w1th
signs &  |MSAGC ‘ |
applica- :
ltion ruies
Reference ellipsoid: Krassovsky
Standards " Projection: Gauss-— Krueger
of the Map format: 7.5 in longitude 5. 0’ ihffatitudé
lStud? contour interval: 10 m, '
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Accuracy Map accuracy: "Class A" of the "Specifications

of Lhe of geodetic and photogrammetric
Study surveying for overseas", JICA,
~1983.

Accuracy of geodefic.control point survey:

{relative accuracy between two points) 10X10°*®

e d

2-2-2 Study Volume Planned and Executed in Each Phase

Thé Study was planned to execute in 42 months from February
1993 to July 1996. The period was devided into. 5 phases.
The flow of the Study per respective phase is showh in ng.
3. The Study was completed:almdst as planned as “shown - in
Tab. 1. | |

'2-3 Discrepancy between the Initial Plan and the Execution

No change was ' occurred in the study ‘schedule initially
planned. While execution, however, it was' found necessary
_tQ medify ‘the study volume | in somé“ﬂérbcessés; ~ The

" modification is as follows:

1} Signalization _
Aerial signals were planned to set up “at 32 points.
Initially, triangulation points to use for the aerial
triangulationfwere_selected on the existing maps. - Aé the
‘result of the study at MSAGC and field ' reconnaissance,
:ﬁowévérj it was'found:the existence - of 'pointé without
“coordinates and/or monuments. Cohsequently, "alternative

points had to be chosen’
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Phase

I

Signalization

Aerial photo-

Control point

Aerial tri-
angulation

Study Plan and Execution per Phase

Study Volume

Existing point
New point
Existing point
Scale
Coverage
Flight length-

GPS observation
New point
Geonidal surface
survey

II

I

111 .-

Stereo plot-

Reporting

Field Iden-
tification

Compilétion
Reporting

v

“IField Comp-

Printing

. [Reporting

Reporting

| For Phases I&II
1{in English)

As planned

Planned Executed Périod
29 pts As planned|Feb., 26,1993
3 pts 4 pts ~ Sept . 20,
0 pts 3 pts 1993
- 1/50 000 As planned|Field study
ca.10 800 km®|As planned|May 14,1983
ca.l 640 km } 17682 km ~ July 15,
15 courses 1993
"3 pts 7 pts’
12 pts 17 pts,
ca.415 mdls: |378 mdls
8 100 km?|As planned{Nov. 1,1993
968 shts ‘ ‘|~ Mar. 28,
30 copies

1994

For Phase.IIIi

[ tin £ng1isn)

For Phase 1V
(in English) .

|Final report
| {in English)

Guide beok
{In Russian)

ca.10 800 kim®

ca.10 800 kum®

ca.2 700 km®

32 shtis

ca.10 800 km?

_SO'copiés.

As planned
As planned

As planned
As planned

ca.10 800 km?
‘128 shts :

77 shts, .

‘150 copies
‘each

30 copies

As planned

AS pléﬁnéd

1As planned

As planned

Apr., 28,1954
~ Mar. 6,
1994
Field study
May 27,1994
~ July 26 -

May 22,1994
~ Mar. 6,
1996
Field ‘study
June' 4,1995
~ July 30,

. 1995

51 shts

150'cbpiés'

each _
50 copies

" 150 copies

As planned

As planhed

Additional

Apr. 19,1996
~ June 28, .
1996




2)

As the resﬁlt; besides 29 points of:existing points and 2
points of hew  points, one triangulatlion pointé'without
éoordinateS'and one bench mark were selected. After all,
aerial signals were set up at one more point than

initially planned.

Pricking

The pricking was not initially planned. BUt, if aerial
signals were not identified on the aerial photograph, it
was to copé with the situation by pricking, in principle.

After aerial photography, aerial signals were checked on

the aerial photographs. It was found difficult to
identify 3 points out of 33 points. It was tried to
substitute these 3 points by pricking. However, points

poséible to prick were all off several kilometers from
the prOpeP_pointSi and it was unable to ‘measufe the
eccentbicify- éiements by conventional method.
ConseQuenily, GPS survey was executed at a spot close “to
a priékable ground feature,.the elements of eccentricity
of the ground feature frométhe spot was measured by ' the

conventlonal way of BCCEntP101ty ‘measurement. - The GPS

'survey was carrled out elther 1nclud1ng “in’ the godétic_

lcontrol p01nt survey network or =mdependently. €-Oﬁe"0f:-
fthe 3 p01nts not . 1dent1f1ed oh-the aerial bﬁotograph - in
the field was 1dent1fled on the .enlarged photographs

- after‘coming back to -Japan.

3

Extension of Flight Courses.

-The length of the actually flown flight caurses was 1 762

lkm against the 1n1t1a11y planned course 1ength of 1 640
1km. The d:screpancy was caused’ by the refllght leng to
the cloud disturbance, additional selection of a bench
mark outside the study‘area as an ‘alternative ‘control

point for aerial triangulation, etc.



4)

5)

“Control Point Survey

To establish 3 control points necessary for aerial

“triangulation and to graps the distribution of the

geoidal surface around 6 existing triangulation points

with height, the GPS survey was planned. On account of
the reason stated in the preceding paragraphs 2) and 3),
a contral point and 3 pricked points were increased.
After-all the volume the GPS survey for new points tended
to 7 points. In conseguence, the volume of existing
triangulation points was increased from 12 points to 17

points.

Aerial Triangulation

The aerial triangulation was initially planned : for 415
modeis, 115 % of the humber of models against the  case
ideally flown. After aerial photography, the effective

number frames necessary for aerial triangulation turned

“out 378, because of the following reasons:

a. It was not necessary to supplement additiqngi"flight
‘courses owing-tb'the: discrépancy from the planned

1flight;courseé,

'b. .and not so many frames: were reflown.

2-4  Meetings with MSAGC

1)

Meetings before the Commencemént of the First Year’s
Field Study

'Signalization, éerial‘photograﬁhy and 'gebdetic-‘control

point survey were planned as the field study  and -‘aerial

trfahgu}ation as 5the3?laboratory study : for the  first

year’s study. These studies were compiled as the Plan of

Operations (hereinafter referred to as the "P/O"). (cf;-



2)

Reference 1) 1t was submitted to MSAGC and  the details
were discussed. On the basis of the Scope of Work
{hereinafter réferred to as the "S/W"), it was discussed
and confirmed the undertakings of Japan and Mongoelia. The
Japanese side touched upon the draft P/O of the second
yvyear and after. After meetings, agreements and
confirmations were collected together into the Minutes of
Heétings {hereinafter referred to " as the “M/M”).
{Appendix 2)

Meetings at -the Completion of the First Year’s Field
Study '

On the basis of the progress report the JICA Study Team

(hereinafter referred to as the. "Team")} reportéd the
Drogress of':theﬁ‘first year's field study and MSAGC

acknowledged‘it.

In parallei with the fieid study, specialists of the Team

and MSAGC discussed the ' conventional ' signs and their

application rule to be applied to the Study. The results

were collected “together into a ‘report "Techn}éalj

Discnssions.oﬁ'anvéntional Signs:dnd- theif; Application’

'Rule for'the’'1/25 000 Topographic Map" and submitted it

tolthe meeting. (cf. Reference 1) After some amendments,

~'the report was accépted by ‘the meeting.:

The Team explained the labdratory Study after going :back
to Japan and the studies of the second (stereo plotting)
and the third (field idenﬁificatidn) years. The results
of meetings were’ coilectéd' togééher  into the 'M/M;
(Appéﬁdix'3j' . | -

Do 15 -——



3) Meetings at the Commencement of the Third Year's Field

4)

Study

JST reported the laboratory studies carried out in Phases

I and II. and that the plan of gperations of Phase 1I1I

‘was to carry out stereo plotting continued from Phase 11

and, after returning from the field, compilation.

Prior to the commencement of -the field study, it - was
discussed the execution of the field study based on " P/O
brought with the Team.' (cf. Reference 2) It is confirmed
that the study of geographical name, administrative name
and administrative boundary was in charge of MSAGC. The
results of discussions were brought together into a ' M/M.
{Appendix 4)

Meelings at ‘the Completion of the Third Year’'s Field
Study .i _ o ' '

On the basis of the progress reported ‘prepared by the
Téam, tﬁe Team reported the progress of the field study.

- MSAGC écknpwledged the repbrt. (cf..'reference 3) In

”.paballel With'the}field Study,1specialists of both Lsidés-

‘held meetings to study the conventional signs and their

'appliCétion:rule in details. "It was brought ‘together.

: “into a report  "Technicall ‘Discussions on Conventional

SignSj'and their Aﬁp&iéation: Rule for the '1:25 000

- Topographic Map" and submitted to the méeting. “(cf.

5)

Reference 2) - After some amendments, the  report was

accepted by the meeting. (Appéndix 5)

Meetingsiat*the:Commencement of the Fourth Year's Field
Study | | |
Ih Phase_lv,:it'was‘planned field completion based wupon

tﬁe manuscripts of compilation prepared in Phase 117,



6)

drafting and a part of printing. Prior to the field
study, both sides discussed the execution of the field
study based on P/O prepared by the Team.{cf. Reference 3}

Based upon test prints prepared by the Team, it was

discussed the specification of drafting and printing.

The results of discussions were brought together into a
M/M. [Appendix &)

Meetings at the Completion of the Fourth Year's Field
Study _
At the completion of the field study, the Team reported
the progress of the field study on the basis of a

- progress report: drawn up. (cf. Reference 3) It “was

accépted by the meeting.

“In parallélﬁwith'the'field study, ' the said  specialists

“had -another ldok at conventional ~signs and applicatibn

rule.  The results of the dlSCUSSlon ‘and ' the change ' of

' sheet name of some sheet were proposed to the: meetlng by

“them. After  a' partial = amendmeént the proposal was

accepted by the meetlng (cf. Refgrqn¢é 3)

fnlscussxons were also made on test pFlntS contlnued from

the ‘last phase and ' the _results_ were reported to  tBe

meeting. {(Appendix 7, Attachment 1)

The results of dlSCUSSlOHS were brought together into M/M.
(Appendxx 7) ;

2-5 Superviéion'of-the'FieId Study

Supervisors were dispatched from JICA as follows ‘during

edch field study period to observe field operations;:



1) First Year
a. Name o
Mr. Hiroshi Kosuga: Deputy Head, Plénning and Coordi-
nation Div., Planning Dept., Geographical Survey

Institute (GS1), Ministry of Construction

Mr. Yuichi Sugano: First Development Study Div.,
Social Development Study Dept., :JICA

b. Period
From May 17, 1993, to May 26, 1993

'2) Third Year
a. Name
‘Mr. Hiroéhi Kosuga: :Deputy Head, Planning and Coordi-
nation Div., ‘Planning Dept., GSI, Ministry of
Construction S

Mr. Hidensri Kumagaya: First Development Study Div.,
. Social Development Study Dept., JICA

~.'b. Period . SRR | .
© Froin May 30, /1994, to:June 8, 1994

-3) Fourth Year
a{ Name _ .
Mr. Kiyoto Hayashi: Planning Div., Map Dept., GSI,

Ministry of Construction

.-‘Mr}iYuuich Endqf'Legal Affairs va., General Affairs
Dept., JICA |

b, Period ‘
From June 6, 1995, to June 14, 1995



2-86 Organization of the Team and Dispatched Period

The

follows:

1} First Year
Period

Headquarters

Signalization
Aerial photography

Ground coritrol point

Organization

organization

and

:dispatched period

of

JST are ' as

From May 14, 1993, to July 15, 1993

From

May 20,

survey

1993,
From June 1, 1983,

to J
to J

une 11, 1993
uly 11, 19893

From June 12, 1993, to July 11,

1993

Duty Name “"Dispatched Period
Leader S. Saito from May 14 1993 to June 3
| | 1993 - . |
{from June 27 1993 to July 15
£ 1993 ’ '
Deputy leader |K. Muraoka = |from May 14 1993 to July 15
: o 1993 o
Mab'piannef P Ka‘Okumufa fbid
Chief engineer |H. Yoshida - ibid
Interpreter  |T. Horiuchi |from May' 14 1993 to 15 July
.. 1993 '
Mechanic S. Ishiwata ibid.




r—

Signalization,

Signdlization; Y. Katagami [from May 14 1983 to July i1
Ground control 1993
point survey
" M. Satoji from May 20 1993 to July 11
1983
" H. Izutsu ibid.
" S. Takebuchi ibid.

M. Tsujimoto

from May 29 19983 to July 11

Ground control 1993
‘Ipoint survey
" A.‘Tanaka' B ibid. )
! M. Tokit;‘ - ibid.
:ﬁ ;; wat5n;;;; :

ibid.

Supervisor . . |ll. Hosoda from May 14 1993 to Juiy,li
‘lof aerial ' 1993 ' :

Ehbfographg

Cameréman . T Miyaéaki from June 11993 to July 11

| 1993
Navigator T. Kubota ibid.
Coordinator ~ |Y. Kokufu |from May 14 1983 to July 15
S 1993 |




2) Third Year

Periaod

Headgquarters

From May

27, 1994, to July 26, 1994

Field identification From May 27, 1994, to July 286,

1994
Organization
Duty Name Dispatched period
Leader 8. Saito from May 27 1994 to June 15
1994
from July 7 1994 to July 26
1994
Deputy leader [K. Muraoka |from May ' 27 1994 to July 26
| 1994 -
Mapping K. Ckumura ibid.
planner
Chief engineer{H; Yoshida | " ibid.
Interpreter T. Horiuchi ' . ibid.
Mechanic |s. Tshiwata ibid.
Field identi~ |[M. Ohnaka ibid.
fication '
i{ " H. Saito ibid.




Field identi— |M. Satoji from May 27 1984 to July 26
fication 1994
" H. Hosodsa ibid.
" 8. Takibuchi ibid.
" M. Tsujimoto ibid.
" K. Kamimura ibid;
" K. Noguchi ibid..
3) Fourth Year
" Period _ _
Headqudrters S From June 4 1995 to July 30 1995
Field completion = From June 11 to July 30 1995
Organization,
Duty - Name: - o fDisbatéﬁed:ﬁeriod'
Leader . '|S. Saito - |from June 4 1995 to June 25
B 1995 _ A
|from July 18 1895 to July 30
18956
Depufy leader |K. Muraoka -|from June - 4 1985 to July 30
. S . 1995




Mapping K. Okumura from June 4 1995 to July 30
planner 1995
Chief engineer|H. Yoshida ibid.
Interpretier T. Horiuchi ibid.
Mechanic S. Ishiwata ibid
Field comple-|M. Ohnaka ibid
tion
" H. Saito from June 11 1995 to July:30
| 1995 =
" M. Satoji ibid.
" H. Hosoda: ' |from Jurne 4 1995 to July 30
1995 '
" S. Takebuchi|from June 11: 1995 to July 30
| 199 R
" .M._Tsujimotb from June 4%1995‘t0 July 30
- 1995 ' :
“ K. Kamimura [from June 11 1995 to July 30
' 1895 o |
" K. Noguchi ibid




2-7 Counterparts participated in the Field Study

In connection with the execution of the Study, many
Mongolican counterparts joined the Study in variocus phases,
such as the discussion of P/O, of conventional signs to be
used for the 'map, administrative jobs in the field
* headquarters, etc,, as well as the execution of the 'field
study. At the same time the transfer of technology was

- realized.
Coﬁnterparts who joined the Study are as follows:

"1} ¥First Year
a. At the Headquarters

Name = ' Duties

Dr. J. Samjaajamts |Discussion of P/O, Administration

~'Mr.' Z. Bataa ' ' |Discussion of P/O, Administration

in the liaison

eMg,-M.ﬂEhkhbayar' : ‘Dfs¢QSSi0ngdf;P/d
Mr. Y{’Sgperaé _“;;;;;;sioh_;f=P/O R
_Mriﬂg. Ts;dend;:_ﬁf_ Discussion of P/O -
“f;r. H."&argaii ‘ j‘;igguss;on ofAP/O, Technical dis;f_

cuésibhs, Technic¢al control  in' the
field study

S N N — R .




b. In the Field Parties
Name Duties
Mr. N. Gunbat Signalization, Ground control
point survey
Mr. P. Boldbaatar ibid.
Mr. B, Usekhbayar ibid.
Mr. Hurelbaatar Aerial photography, Photo process-
ing
; Hrf Enkhmandah ibid.
Z)IThird'Year
"a. At the Headquarters
 Name Duties

-Dr{gJ. Sanjaajamts j DiscussjoniofEP/O,‘AdministratiOH1
" Mr. Z. Bataa |Discussion of: P/O, ‘Administration

| L ' lin the field,: Liaison

_ Mr. M. Enkhbayar Discussion of P/Q

= .

. Jargal

H{cussions, Administration. in the
'field '

DisCusSiohiof P/O, Téchhicaljdis?

—_— 25 -



b. In the Field Parties

Name

Mr. Erdenebaatar

Duties

Field identification

Mr. Bayaraa

ibid.
Mr. Ad;yaa o ibid.
4) Fourth Year:
a. At the Headquarters
: Name | ;;ties " |
B Dr'w;; Sa;;;ajamt;;“‘DiScuSSion Dflé/O, Aaminis;;;;ion.
Mr. Z. Bataa “ ;;;cussion ;f P/0, ;;;;nist;;:ion
| in the field, Liaison |
-~ énkhg;;;r: _i';;;cuésién ;; P/O -
ime. H. Jé;ggl 'DiSCUSSiO;ﬁOf'P/O, f;;;;;cglig;;:f
B |eussions, Aduinistration in the
field |
L_f;;;. B..OyunChimeg -i;;éhnicalidiscu;;;;ns -




b. In the field

e | oweies |
7 Mr.-g? Erdenebaata;: Fiéld co%pleg;on " N
. N Gunbat wie.

2-8 Individual Training

Besides the job training through the execution of the field
study, following ehgineers Were'_trained individually in

' Japan:.

Name | Period - subject
Mr. S. Gambold . | From Jan. 26, 1994, |Aerial trian-
| o ‘  to Mar. 6, 1995 ‘[gulation, .
L S ‘|stereo plot-—
ting | _
Mr. H. Jargal ' From Jan. 19, 1995, . Map'compi~
to Feb. 17, 1995 |lation
Mrs. B. Oyunchimeg | From 'Oct. 23, 1995, |[Map'drafting -
' to Dec. 17, 1995 o '
Dr. J. Sanjaajamts From Jan. 22, 1996, |Mapping in
to Feb., 9, 1996 general
L e . o




2~9 Summary of the Fifth Year’s Study

Up to the fourth year, the progress of the Study have been
reported by the yearly reports. Hereinafter, the progress

of the fifth year’s study shall be summarized.

2-9-—-1 Qutline

In the fourth year, 77 sheets were printed out of 128 sheets
(corresponding to approximately 60 % of the total number).
In the fifth year printing of the rest of the sheets (51
sheels) was 'carried out including plate making, proof
printing, proof reading, retouch of the final drafts like in
the fourth year. (Fig. 4)

- 2-9-2 Study’ Plan

The fifth year’'s study plan was drawn up and cohpléted ‘as

planned:
Item R . Period
Printing From Apr. 19, 1996 to June 27, 1996 -
Reporting From Apr. ‘22, 1996 to June 27, 1996
e ] ‘ - I

_fl) Specifications

(1) Volume
51 sheets, 150 copies per sheet

- 28 -



[fig.4 Printing

- its 30

114

%
\Q

w\\\&\

277

2N

//%7

\\\§§\/

%

.§x

%&\\“\\\

777

%77

732377

N\

%7

115

Work in 1993 @ (96 sheels)

///% :
NN
227NN
7 77NN\
2 A NN
\§ v\\k

: 43:40 -

% (32 ;lleel's) - e

1994

Work in

.T__ 29 _f“.



(Z)IColour Allotment

Following colours were allotted to respectivé items.

Black road, railway, geodetic <control poiht,
administrative boundary, electric power
line, independent building, other ground

" features, conventional sign of vegetation,
annotation, marginal'information

Brown contour line, cliff, contour value, rock
cliff, isolated rock,; sandy area, area of
concentrated rocks, classification of road -
{paved road)

Blue Water surface, river, swanpy area, salty
area, well, spring, water réservoir, pipe

:line, annotation relative to water

Yellow  road classifiéation (maintained road),
‘quarter of non-fireproofted buildings

Brown + Yellow#* Quarter of fireproofed buildings

Blue + Yellow*  Thick forest, sparse woods '

X Superimpoaition of two colours

2) Execution

(1)

(2)

Plate Maklng :
On the bas1s of the or1g1nal manuscrlpt of ‘drafting,
pr1nt1ng plates were e]aborated on the presens1txzed'

alumlnum plate by multlple prlntlng for each colour.

_Propf reading

Pfobf printing was executed by using the plates made

for trial. ‘After proof reading, original manuscript

" of drafting was"corrected, if necessary, final

'? printing plates were reproduced:;

— 30 _



3} Printing

4)

5)

cplour,-stain; scratch, lack of pictures,
qﬁality of the product was controlled.
‘passed through the checking were adopted
products ' '
; Afﬁer cheékiﬁg}' copiesi not 'ﬁassed"the
» abandoned burnt out and pr1nt1ng plétes'

After finishing
printed with 4

reading,
offset

reference to the colour specimen.

proof

colour

in reproducibility paper was used.

topographic

printing

Mmaps were

machine in

Endurable and suitable

Ink was selected such

that it méy fit with the colour specimen'and be excellent

in light resistance.

Preparation of composite films for plate making

In preparation to thé reprinting in Mongolia, films were
composed colour by colour in favor of'plaﬁe making. The
ofiginal manuscript: of drafting to be used for plate
making were composed of 21 sheets at most. Films for
plate making were prepared by composing those " sheets
colour by colour reducing the number'td 4 sheets.

Checking and Quality Control
Eyéry copy of printed maps was checked on

1n the presence of the Team

fitness between

etc. and the
‘Only

Lhe'

‘copies

as “final :

checking' were

_wére‘apéliéhed



3 TECHNICAL REPORT

3-1 Study Plan
3-1-1 Objective

The objective of the Study is to take 1/50,000 aerial
photographs and prepare 1/25,000 topographic maps covering
. an area of approximately 10,800 km* from the east of Long.
114° E to Long. 115° 30° E and from the south of Lat.49° 40°
"N to ‘Lat. 48° 40’ N in Ulaan-Tsav area in Mongolia as shown
in the figure on the front page of the report and in Fig.
3. The area is a steppe on the peneplain extending to the
‘north of Choibarsan, the central city in " the north-eastern

- part of Mongolia.

'l.‘1/50,000'Aeria1'photography= B approx. 10,800 km?
2. 1/25,000 Topographic mapping approx. 10,800 km?
' 128 sheets.

Through the exchtibn of the Study, . the transfer ' of
teqhnalogf_shall be achieved, It.ié'cbfdiallylfequééfedﬁthe
pahtidipétion of qugolian coun_ter_part's.toivariousEphases'of=
the Study.: R o ' ‘ : o

3-1-2 Scope of Work

The scope of work to-'achieVe the captioned objective . is=

stated in' 8/W. It covers,

Aerial photography (éigndiiiatioh is included), @Ground

control = point survey, Field identification, Aerial



triangulation, Stereo plotting, Compilation, Field

completion, Drafting and Printing.
1. Signalization

Aerial signals shall be set up on existing triangulation

points and newly established control points.

2. Aerial Photography

vertical_ aerial photographs shall be taken using
banchromatié film at a scale of 1:50,000 by super-wide angle
camera.

3. Ground Control Point Survey

Existihg'triangulation points'shall bé:used for photographié

"¢ ¢ontrol for the 'aerial triangulation and stereo plotting.

‘In oase;df'necessity, new groﬁnd EOntrol' points  shall  be
established by GPS. o S

'4,1Aeriél5Thiahgulation

On the basis of the results of the:'gréqnd' cbﬁtrol~ survey,
?the:debial'triangﬁlatidn shall be executed. The:jadeStment
'shall be | carried’ ‘out aﬁal?t&cally"usihg ' the method: of

independent models.
5. Field Identification
5In'ac00rdance'w1th'the rule of the map representation,. :the

items to represent on the map (land use, vegetation, etc.)

shall be identified by comparing them with -those on’ the

—— 33 e



photograph in the field. Place names to adopt on the map
shall be verified in the field on the basis of those
collected in the field and materials provided by the
Mongolian side. The <collection and the verification of
place names and of administrative names shall be indebted to
the cooperation of the MSAGC.

6. Stereo plotting

The stereo plotting shall be executed by ﬁsing stereo
plotters at the scale of 1:25,000. (preparation of plotted

'manuscr1pt)
7. Compilation

The compilation shall be executed'on the basis of the field
surveys at -the scaie of 1:25, 000 (preparation of compiled

manuscr1pt)
" 8. Field Completicon

Items not verified at the tLime of compilation shall be-
clarified in jﬁhe field. Z:Materials Cof adminlstratlve:
'boundarles and - names prepared by the MSAGC shall be ver;fled
- in the f;eld. . (preparation : of i the original of the
.topogréphic map) : ' ' '

9., Drafting

Onfthe-baSis3of'the'ériginal‘of the topographic’ map, finai
’drafts'shallibe'prepared’for plate making and printing. The
drafting shall be executed by color separation scribing. The
conventlonal signs and thelr ‘application rule applied in

Mongolxa shall be observed.



10. Printing

Using final drafts of the topographic map, printing plétes
shall be prepared by photo-lithography. Printing shall be
executed by off-set printing in four colors. Before
printing, the Mongolian side shall agree¢ Lhe commencement of

printing by inspecting the final proof-prints.

3-2 Signalization
3-2-1 Qutline

Using existing 1:100,000't0p0gbaphic maps, by selecting 29
pointé'out of:existing triangulation poinhts in aceordance
with the distribution standard specifjed by the operation
Spebifications; a”plan of distfibution'of aénial'signals wa's
drawn up in reference to  the  planned flight courses, in
drder'ié execute the:aevial triangulation. ' For that'purposé;
3.pqih£5 were to newly establish and signalize to supplement

the ekisting'triangulation pointé.

3-2-2 Field Reconnaissance of Existing Geodetic Control

Points and Selecfidnfdf Points to Signafize

- After :arriving “at  the field,' the proposed points to
-signaiize were substituted for other poihts when their firnal
results were missing ~or select néw points when their
mpnuménts-were not' found on ‘the spot at ‘the time of" the

field reconnaissance.

The study field is a big steppe of gentle wundulation and

there were scarcely any land marks. It was anticipated the
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difficulty in recoverring the monuments of existing points.
However, the recovery was done without difficulty, because
permanent iron observation tower was set up at almost all
points and it was easy to identify it from a distant place.
The recovery of the points without observation tower was
successful owing to that the counterparts were well aware of
the topography of ‘the area and that each party was eéquipped
with pOrtable‘dPS receiver (Trimble Ensign) with which the
"position of the points to discover'was estimated. In general,
the discrepancy between the coordinates of ‘the points - in
question and those of the measured values by GPS were within

several ten meters.

The ‘location of the new ground control points was selected
-in the area where. triahgulétion -points were ' not yet
“established. On these points, 'aerial signals were not
necessarilylset up when they were used only for the 'ground

control point survey and not for the aerial triangulation.

After-all, aerial signals were set up on the :following 33

points{
Given : Triahgulabioﬁ point
point With:dbséﬁvatibn:tower'"3'._\ 28 points
Unknown - | Triangulation point |
point without observation tower .- 1 point

| Existing bench mark ‘ 1 point

‘Newly established

:groundicqhtrol point . 2 points

“Total 33 points




3-2-3 Execution

i) Outline

2)

Signalization work was carried out by four parties, each
composing of two Japanese engineers, one counterpart and
one driver. Very ' few roads ran in the study area.
However, the use of fqur wheel driven cars enabled td rumn
relatively freely in spite of +the speed having been
limited. In the steppe, there were undulation and small
lakes and swamps scattered in the low land. Once cars ran
intO'sucﬁ area and it happened to take time to get out of

the area even with four wheel driven cars.

For the materials to make aerial signals, those easy to
obtain were to use: . o

When lumps of rock were dbtainabie,’ they were ~arranged
and*painted with white paiﬁt (for one point ‘with 'black

paiht), or if it was'not.obtainable, _iime kneadedﬁiwith

- water was painted to5soméj'£hiCkness. " For lwo points,

white cloth was cut to ﬁhe fépécified form ‘and péinted

white.

Specifications of the Aerial Signal

‘The size of the aerial s1gna1 was sp001fled as 6~ 7 m X -

'1 5~f2 ma piece and’ three pieces were to form a set of

aerlal 31gna1 and set up around the monument ‘of the p01nt
as shown in F1g. 5 (a). Around_more than half of  the
existing triangulation points, there remains the trace of
establishment of aerial :signal= in the shape ;Gf K
quadrahgje.asfshown'in Fig. 5?(b)‘or_a-triahgle as:lshbwn
in Fig. 5 (¢) in'the.forﬁ of groove or piie of‘stohé ' The
size of é side was 6~ 8 mx 1~ 2 m for ‘the former and 54 6
mX 1~ 2 m for the latter These traces were utilized to
a great extent: lime was poured into the " groove by

kneading it with water or pile of stone was painted white.
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Fig.5' Specifications of Aerial
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3) Other Jobs related to Signalizatioh
(1) Taking the terrestrial photograph of the aerial
signal and its environs and drawing up a sketch, the

description of the aerial signal was prepared.

(2) In general, it was specified to  establish an
auxiliary aerial signal by selecting a gfouhd feature
judged clearly identifiable on the aerial photograph
and measuring the eccentricity from the aerial signal
‘in case the aerial signal was not identifiable on the
aerial photograph. However, as no suitable ground
features were found in the neighbourhood of the
aerial signals, ground features apart several
kiloﬁéter'atfthe nearest from ithe aerial signal had

to be used as an auxiliary pdint, when needed.

4) Confirmation of the Aerial Signal
The aerial signals were. confirmed on  the newly taken
photograph ‘31 points were identified out of 33 points,
as far as checked ~on the spot although the aerial
photographs used were rush prlnts made for the 1nspect10n‘

of the aerlal photography of poor qua]:ty

.-The d1str1but10n of the 1dentifled aerlal signals and the

§ prlcked p01nts as alternatlves is shown 1n Flg 5.

- 3-2-4 Pricking'of the Aerial Signals not Identified
on the Aerial Photograph '

points N5, N6 and N7 were not' ‘identified on ' the aerial
" photographs prepared on the spot. Their ialternatlve were
not found in their neighbouphdéd,: but several ‘kKilometers

apart from them. The conventional way'of the eccentricity’



Signalized Points and Pricked Points

Fig. 6
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