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. ——— TRIANGULATION NETWORK*

N OXUOH BAWIYYNANT, FEOJIE3M, 3YPAT 3YHH FA3AP

« 2nd 3rd 4th class of Triangulation network
established in 1936-1961 connecting to
Russian 1%t class network

More that 20000 points

Krassovsky ellipsoid

Pulkovo 1942

For 1:25000-1:100000 scale mapping

Laplacian points

— Baselines

1st class triangulation
™ pal

LEGEND

I:I aymag_boundary

frame_1:100000
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T TRIANGULATION NETW
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Chingeltei uul
\ A2 Yargait

LEGEND:

i A Yargait 2nd class points
A Hachur 3rd class points
o Shuvuu farm 4th C|aSS pOIntS

. A~ Hachur
2nd class baseline

3rd class baseline
4th class baseline

Bayanzurh
triangulation chain

Songino uul
JAS

(Boginii am

\>A Bogd uul

A
Bogdiin hiid

AN
i Shand tolgoi

Burhant

« Triangulation network established in 1960s

o

» Local coordinate system
» For 1:500-1:10000 scale mapping
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: OXUOH BAHTYYNANT, FEO/IE3M, 3YPAT 3YHH FA3AP
e Established in 1997-1998
* 34 points

 Bernese 4.2 adjustment

iy T —— PRIMARY GPS NETWORK - MONREF97

Connected to IGS stations
Triangulation network points
* Gravity network points

* |TRF97, ITRF2000
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LEGEND: LEGEND:

uLal  Gravity network points © ULAB

GPS permanent station

—

A cas Triangulation network points —— Fixed stations in the network
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GPS NETWORK ALONG MONGOLIA-CHINA

A\ raspbiH Xapankyynar arenTnar
BB 0XHOH GAVITYYANT, FEOJIE3H, 3YPAT 3YWH FA3AP BORDER

* GPS network in 2002
* Mapping Mongolia-China border

60 GPS points
12 LN points
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GPS NETWORK "

2004 oHx
NS =uu 176 m

A

2006-2007

oHa 607 m

@ Mongolian Datum Conversion Calculator MODCON Version 3.1

‘ Manual transformation

Latitude: |43

&é” Longitude: |gg

&Eéi Degrees form: Zone:

EM, eg . [DDMMSSN4 -] | Aut ~|

e

| System: |Geographic Coordinates -
- | Datum:  [MK42 (Datum Pulkovo1942) -

— ‘ ¢

Transform == |

File transformation

Latitude: |48 00 01.7567

|99 00 00.4390

Longitude:

Degrees form: [DD MM SSN4 ~| Zone Aut ~|

System: \Geograph\c Coordinates j
Datum: \wgs_gzl j
<< Transform ‘

Developed by - MONMET ENGINEERING Co..,Ltd 2009

& English  © MoHron

2005 onx

427 m

Transformation parameter between
* Pulkovo 1942 coordinate system and
 WGS84 coordinate system

Modcon application

1:100000 scale map conversion to digital

form
1:25000 scale map conversion for

cadastral mapping production in

cropland area
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W ... DENSIFICATION OF MONREF97 NEFWORK
e :

LEGEND « ULAANBAATAR CITY’S NETWORK IN 2002
A== Monref07 network points o e 38 POINTS

n Triangulation network points

. * BERNESE ADJUSTMENT

# * 1:1000 SCALE CADASTRAL MAPPING
* 1:1000 SCALE TOPOGRAPHICAL MAPPING

Levelling network points

GPS pemmanent station

T I 777777822077
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¥............. DENSIFICATION OF MONREF97

2004 - 28
/180/ points 2003 - 40 « NETWORK DENSIFICATION IN 2003-

[216/ points b
 1:1000 SCALE TOPOGRAPHICAL
MAPPING

« 1:1000 SCALE CADASTRAL MAPPING

« ALLSETTLEMENT AREAS /362
PLACES/

2005 - 29
/180/ points

006 -
62 /265/
points
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b UNIQUE COORDINATE AND HEIG STEM,
. iﬁéﬁiiuxray‘iﬁm?ﬁﬁeimﬂﬂ 3YVH FA3AP PROJECTION

« Government decree No25 on 28 January 2009
« WGS-84 ellipsoid, coordinate system
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 Baltic sea height system
« Geoidal height model

 UTM projection
* 6 degrees
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g rass apaneyynon arewmnar GNSS NETWORK™i*
XHOH BAWIYYNANT, FEOIE3M, 3YPAT 3YHH A3AP TVEY. o7 7 )

« GNSS network In
2010 on leveling
network nodal points

For Mongolian geoid
model development

TEOMAMIAH 8HABP E0I0X

TeoupuitH eHpep Gopox (rapaap)

50
Ereranwiis popmar (WGSS4 cucTema):* Kpasureous /Mongeoid/, M: -32.815
Tpagyc muHyT cexyHy (DMS) v EGM2008, M:-33.6619 ZZBE
EGM96, m:-33.7931
475623 A . 850.3234
hitp:ffgeocalc.gazar.gov.mn/insert-egm 45
1082547
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iH ra3pbiH Xapankyynary areHTnar
OXUOH BAHTYYNANT, FEO/IE3M, 3YPAT 3YHH FA3AP

GNSS NETWORK i

Monref07 network points

Triangulation network points
Levelling network points

GPS pemmanent station

ULAANBAATAR CITY’S GNSS NETWORK IN 2011
38 POINTS

BERNESE ADJUSTMENT

ITRF2008

Calculated transformation parameter between local
coordinate system and WGS84 coordinate system

e 1:500 scale topographical mapping conversion
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GNSS network in 2011- Aerial photos
 Orthophotos

2012
e DEM
Digital maps

* 265 points
1:25000 scale mapping « Spatial data

iH ra3pbiH Xapankyynary areHTnar
OXHOH BAHIYYNANT, FEO/IE3M, 3YPAT 3YHH FA3AP

yixfonryyn

116302

E
Xaarum Oynyy
[ ;i

Y
oo g

]
Xasrain uypyy l
]
u

Maaan xaiprong
pon®
Got.
fyayn
= =

oot
' ',/"v'r_a:;‘u'i"“’\__/

ruTesos
L}

RPO194
L}

Xensprtin xyasr
' ureofrrureot7
12

L45

Foaxss yc | 0048
B =

A |

Cynronros
[}

" [
- XyAm xypau. m‘GﬂN

b
TR "/4-5'
W Ny st
e

G ——
L} a
wo2r0)
Ll 3145

ron

X rakoran seggTd
B
08

TaHux Tamasr
Tynryyp cymxaaHuii Laryya

e @
00
rocor
" ]

Uiap ran
Ey
rTusets

! - i
o s o0
by S o

K48

T o
nos

YncbiH xun

K49

AMIUWItH Xun

L
D Byparnan xuiix Tan6an

K46

> PN ST

l ~

Baiip 3yiH TOOH 3ypar

[

OHAPUIAH TOOH 3arBap

AraapbiH optodoTo 3ypar




- — ASIA-PACIFIC GPS\GNSS NEIWORK
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4 _ * REGIONAL NETWORK
> | . - MEASUREMENT IN 1999,
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« GNSS network in 2013 on
gravity network points \65\

ITRF2008 epoch

Map update in 375
settlement areas

- 1:1000 cadastral /"'y
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o xapapeyyrons st GNSS NETWORK "“*
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« GNSS network points — 3760
« BERNESE software adjustment
« ITRF2008

« Connected to IGS and Mongoﬁdﬁ %
CORS stations :




s GNSS PERMANENT STATION

LA ¥ |

OXMOH BAHIYYNANT, FEONIE3M, 3YPAT 3YWH FA3AP

» 43 stations ALAaMGaC
* Developed MONPQOS system

 GNSS measurement data
processing

* With IGS stations data or
« Mongolian CORS data

Xeecren

FoesCymbap
| G
(=11 ‘pxau ran * * |

Ayuarces ’ Bopioross

S 2014-2017 onp Gaitryyncan GNSS-wnim
OaifHr bIH Q/KIIUTAraaTa CTaHLl
<« Cc A Not secure | monpos.gazar.gov.mn/monpos B & » o :

! Apps @ MewTsb @ Shrinkyour URLsa.. @B YouTube @ Maps Reading list

TA3AP 30XIOH BAWTYYRANT,

Haetpax

TEOMJE3N, 3YPAT 3YilH FA3AP

GNSS-Muﬁ H 434 RINEX daiineiH Too: 1 - Tynryyp CORS-r conrox: 1GS-miin CORS -
BYTUWUWH LAXUM
CUCTEMYY]
D Monpos 3 2 <
RINEX davin BaraxHel skaep /metp/ Hyn3sH agaruyniiH Tepen GNSS -iAH aHTeHsl Tepen

MonStatic -
B No file chosen BaraxHs! oHAGP. (M) AERAT1675_120 ~ ACC123CGNSSA_XN NONE v
[ monRTK

D ManGeoCale

e-mail xasr Hamant cuctemuiir conroHo vy : [IGlonass CJGalileo ClBeidou Xyynax
D MonGeoid
B TaHbl GNSS-UIAH ereraen He:
CUCTEMWUWH
XAHAANT @ 1. CTatuk ropuma XsM3curacsH Haiix

2. Xaumruiin Baragaa 2 6a TyyH33C A331W UarniiH ersraen Gakix
@ el S U 3. Teoaeauniin CyMK33HIAN WA3PANATE XAHTACEK XOC A0NTMOHE! XYN33H 3BArU3ap xanMKcaH Balix

4, RINEX dhopmataap Dadix

5. 1GS-uiik Galin AyrasapRanTeiH CTAHA3PTAA 233CHB! JArYY H3RARrACEH Galx

XXXXDDDS.YYo

- XHXX = XamKczn UsTniH H3p

- DDD-AXunwiH easp (GPS-vidH eaep, 001-365)

- S-xamMxcaH xyrauaanst ypt (0-9, a-Z)

- YY-XaMXMAT XWIAC3H OHBI CyyuiAH 2 opoH (2018 yen 18 Kuwss He: gunt2170.180 e

[<H] Country_report_M...ppt ~ ~ i orshil_Dugnelt.doc ~ LE] 1l_buleg1 (1).doc ~ iE] 1l_buleg1.doc ~ o] I_buleg1 (1).doc ~ Show all x



B ..o GEODETIC NETWORK POINTS’ DISTRIBUTION
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W APPLICATION

__* Companies with special permission
i on Geodetic activities

| i * More than 300 companies
LY | * GNSS equipment

;’f i  Total stations

"

J i Used as base points for:
: 1. Topographical and cadastral mapping
. Geodetic measurement for construction and building
. Geodetic measurement for railway and road construction
. Mining cadastre and agriculture

o B W N

. Defense and emergency
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% o 0XVOH BATIrYYNANT, FEOIESH, 3YPAT 3Y/H FA3AP

1. ITRF2020 \Government decree
in 2022\

2. GNSS CORS as primary network
\increase number of CORS\

3. GNSS network along Mongolia-
Russia boundary

4. VLBI \2050 development plan\
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THANK YOU FOR YOUR
ATTENTION

CONTACT US:
Address: Government building XII, Barilgachdiin talbai-3, Chingeltei
district, Ulaanbaatar-15170, Mongolia
Tel: 976 51-260638, 51-262270
Fax: 976 11-322683
Web: WWW.GAZAR.GOV.MN
Email: info@gazar.gov.mn
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