
ᠪᠠᠷᠢᠯᠭᠠ᠂ᠬᠣᠲᠠᠪᠠᠶᠢᠭᠤᠯᠤᠯᠲᠠ ᠶᠢᠨ
ᠶᠠᠮᠤ GNSS NETWORK DEVELOPMENT IN 

MONGOLIA

Ulaanbaatar 25 October 2021

MUNKHTSETSEG Dalkhaa

Head, Geodesy and Cartography division

AGENCY FOR LAND ADMINISTRATION AND MANAGEMENT, 

GEODESY AND CARTOGRAPHY

United Nations/Mongolia Workshop on the 
Applications of Global Navigation Satellite Systems



ᠪᠠᠷᠢᠯᠭᠠ᠂ᠬᠣᠲᠠᠪᠠᠶᠢᠭᠤᠯᠤᠯᠲᠠ ᠶᠢᠨ
ᠶᠠᠮᠤ

CONTENT

TRIANGULATION NETWORK1

GNSS NETWORK2

COORDINATE SYSTEM3

GNSS NETWORK APPLICATION4

FUTURE PLAN5



ᠪᠠᠷᠢᠯᠭᠠ᠂ᠬᠣᠲᠠᠪᠠᠶᠢᠭᠤᠯᠤᠯᠲᠠ ᠶᠢᠨ
ᠶᠠᠮᠤ

MONGOLIA

6 DEGREES’ ZONE - 5.5

114E

120E

108E

102E

96E

90E
52N

48N

44N

41.5N

87.7E

• Area - 1565000 sq.km

• Latitude 42 – 52 

degrees

• Longitude 88 – 120 

degrees
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TRIANGULATION NETWORK

• 2nd, 3rd, 4th class of Triangulation network 

established in 1936-1961 connecting to 

Russian 1st class network

• More that 20000 points

• Krassovsky ellipsoid

• Pulkovo 1942

• For 1:25000-1:100000 scale mapping
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TRIANGULATION NETWORK

• Triangulation network established in 1960s

• Local coordinate system

• For 1:500-1:10000 scale mapping
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PRIMARY GPS NETWORK - MONREF97

• Established in 1997-1998
• 34 points
• Bernese 4.2 adjustment

• Connected to IGS stations
• Triangulation network points
• Gravity network points
• ITRF97, ITRF2000
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GPS NETWORK ALONG MONGOLIA-CHINA 
BORDER

• GPS network in 2002
• Mapping Mongolia-China border

60 GPS points

12 LN points
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GPS NETWORK

• 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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DENSIFICATION OF MONREF97 NETWORK

• ULAANBAATAR CITY’S NETWORK IN 2002

• 38 POINTS

• BERNESE ADJUSTMENT 

• 1:1000 SCALE CADASTRAL MAPPING

• 1:1000 SCALE TOPOGRAPHICAL MAPPING
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2004 - 28 

/180/ points 2003 - 40 

/216/ points

2005 – 29

/180/ points

DENSIFICATION OF MONREF97 NETWORK

• NETWORK DENSIFICATION IN 2003-

2006

• 1:1000 SCALE TOPOGRAPHICAL 

MAPPING

• 1:1000 SCALE CADASTRAL MAPPING 

• ALL SETTLEMENT AREAS /362 

PLACES/ 

2006 -

62 /265/

points
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UNIQUE COORDINATE AND HEIGHT SYSTEM, 
PROJECTION

• Government decree No25 on 28 January 2009

• WGS-84 ellipsoid, coordinate system

• Baltic sea height system

• Geoidal height model

• UTM projection

• 6 degrees
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GNSS NETWORK

• GNSS network in 

2010 on leveling 

network nodal points

• For Mongolian geoid 

model development 
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GNSS NETWORK

• ULAANBAATAR CITY’S GNSS NETWORK IN 2011

• 38 POINTS

• BERNESE ADJUSTMENT

• ITRF2008

• Calculated transformation parameter between local 
coordinate system and WGS84 coordinate system

• 1:500 scale topographical mapping conversion
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1:25 000 SCALE MAPPING for railway line planning

• Aerial photos
• Orthophotos
• DEM
• Digital maps
• Spatial data

Агаарын ортофото зураг

Өндрийн тоон загвар

Байр зүйн тоон зураг

• GNSS network in 2011-

2012 

• 265 points

• 1:25000 scale mapping
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ASIA-PACIFIC GPS\GNSS NETWORK

• REGIONAL NETWORK 
MEASUREMENT IN 1999, 
2000, 2001, 2002, 2004, 
2009, 2013, 2017-2021

• 3-4 cm SE per year
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GNSS NETWORK

• GNSS network in 2013 on 

gravity network points \65\

• ITRF2008 epoch

• Map update in 375 

settlement areas

• 1:1000 topographic

• 1:1000 cadastral
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GNSS NETWORK

• GNSS network points – 3760

• BERNESE software adjustment

• ITRF2008

• Connected to IGS and Mongolian

CORS stations
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GNSS PERMANENT STATIONS

• 43 stations ALAaMGaC

• Developed MONPOS system

• GNSS measurement data 

processing

• With IGS stations data or

• Mongolian CORS data
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GEODETIC NETWORK POINTS’ DISTRIBUTION

HTTPS://NSDI.GOV.MN/
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APPLICATION

Used as base points for:

1. Topographical and cadastral mapping

2. Geodetic measurement for construction and building

3. Geodetic measurement for railway and road construction

4. Mining cadastre and agriculture

5. Defense and emergency

• Companies with special permission 
on Geodetic activities
• More than 300 companies 

• GNSS equipment

• Total stations
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FUTURE PLAN

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


