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1. CORS network - Continuously Operating Reference Station  

Regulation, technical framework

Fundamental Geodetic Network

2. System Application

- Environment

- National Geodetic network development (Online Processing System based PPP technique)

- Velocity

- RTK service (surveying field)

- Real time monitoring of position

MONPOS.GAZAR.GOV.MN

Current status of GNSS-CORS
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Guideline to establish GPS CORS, Ministry of MCUD, 2011, order № 131

Requirements of CORS monument and its preparation 

• http://kb.unavco.org/kb/article/procedures-for-setting-a-cors-monument-600.html

• http://kb.unavco.org/kb/file.php?id=504

Technical requirements of CORS environment (soil, ionosphere, approvals of local governor)

Technical qualification and limits

Antenna

• http://kb.unavco.org/kb/article/choke-ring-antenna-calibrations-311.html

• http://kb.unavco.org/kb/file.php?id=136

Receiver

• http://kb.unavco.org/kb/article/gnss-receiver-and-antenna-power-compatibilities-492.html

• http://kb.unavco.org/kb/article/gps-receiver-and-antenna-testing-report-for-suominet-2000-51.html

CORS products (data format, naming, storage, security)

• https://www.unavco.org/data/gps-gnss/gps-gnss.html

Technical documents

http://kb.unavco.org/kb/article/procedures-for-setting-a-cors-monument-600.html
http://kb.unavco.org/kb/file.php?id=504
http://kb.unavco.org/kb/article/choke-ring-antenna-calibrations-311.html
http://kb.unavco.org/kb/file.php?id=136
http://kb.unavco.org/kb/article/gnss-receiver-and-antenna-power-compatibilities-492.html
http://kb.unavco.org/kb/article/gps-receiver-and-antenna-testing-report-for-suominet-2000-51.html
https://www.unavco.org/data/gps-gnss/gps-gnss.html
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TRIANGULATION NETWORK of MONGOLIA
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Established 1997-2014 

The network classification of general, sub, mapping . Totally 3500 point

GPS GENERAL NETWORK of MONGOLIA 
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GNSS-CORS NETWOR of MONGOLIA

ULAANBATOR - 6

PROVINCE CENTER - 21

VILLAGE - 16
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1. Monument
2. On the Building

USAGE 
of the 

CORS-
GNSS

Measurement 
of the network 

positioning

International 
geodetic 

measurement, 
/doa1, hoa1, 
huv1, oma1, 
ova1, ub01

Tectonic, 
crustal

displacement 
research

Topographical 
and cadastral 

mapping

Sector of 
Mining, 

Railway, road, 
agricultural

GNSS- CORS Application
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Velocity calculation/Epoch transformation

CORS ITRF2008.2005 Coordinate Comparison (ZAV1)

http://www.epncb.oma.be/_productsservices/coord_trans/index.php

EPOCH AUSPOS ITRF2014@epoch GAMIT ITRF2014@epoch dx dy dz

1/3/2015 -512176.526 4267410.314 4699017.313 -512176.527 4267410.307 4699017.312 0.001 0.007 0.001

1/3/2016 -512176.556 4267410.317 4699017.311 -512176.559 4267410.301 4699017.310 0.003 0.016 0.001

1/3/2017 -512176.587 4267410.317 4699017.311 -512176.590 4267410.304 4699017.312 0.003 0.013 -0.001

1/3/2018 -512176.618 4267410.321 4699017.309 -512176.625 4267410.306 4699017.316 0.007 0.015 -0.007

1/3/2019 -512176.651 4267410.324 4699017.305 -512176.641 4267410.296 4699017.290 -0.010 0.028 0.015

EPOCH AUSPOS ITRF2008@epoch GAMIT ITRF2008@epoch dx dy dz

1/3/2015 -512176.525 4267410.317 4699017.316 -512176.5274 4267410.321 4699017.319 0.003 -0.005 -0.003

1/3/2016 -512176.555 4267410.320 4699017.314 -512176.5572 4267410.319 4699017.318 0.003 0.000 -0.004

1/3/2017 -512176.586 4267410.320 4699017.314 -512176.5888 4267410.322 4699017.315 0.003 -0.002 -0.002

1/3/2018 -512176.617 4267410.324 4699017.312 -512176.6171 4267410.325 4699017.316 0.001 -0.001 -0.004

1/3/2019 -512176.650 4267410.327 4699017.308 -512176.6477 4267410.325 4699017.312 -0.002 0.002 -0.004

EPOCH CANADA ITRF2014@epoch GAMIT ITRF2014@epoch dx dy dz

1/3/2017 -512176.588 4267410.315 4699017.310 -512176.590 4267410.304 4699017.312 0.002 0.011 -0.002

1/3/2018 -512176.619 4267410.322 4699017.315 -512176.625 4267410.306 4699017.316 0.006 0.016 -0.001

1/3/2019 -512176.651 4267410.323 4699017.309 -512176.641 4267410.296 4699017.290 -0.010 0.027 0.020

EPOCH CANADA ITRF2008@epoch GAMIT ITRF2008@epoch dx dy dz

1/3/2015 -512176.519 4267410.308 4699017.309 -512176.5274 4267410.321 4699017.319 0.008 -0.013 -0.010

1/3/2016 -512176.551 4267410.313 4699017.307 -512176.5572 4267410.319 4699017.318 0.006 -0.006 -0.011

http://www.epncb.oma.be/_productsservices/coord_trans/index.php
about:blank
about:blank
about:blank
about:blank
about:blank
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2013-2015

2017-2019

SUA1 21.2cm
SUA1 28.7 cm
ZAV1 29.1 cm
BOA1 26.8 cm
GSA1 28.4 cm

SUA1 34.2 cm
ZAV1 35.4 cm
BOA1 31.8 cm
GSA1 34.6 cm

SUA1 40.7 cm
DOG1 37.8 cm
BOA1 37.8 cm
GSA1 41.0 cm
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Stations of meets the requirement IGS

SEA1

Х= -28.88 mm/year

Y= -0.89 mm/year

Z= -4.51 mm/year

GSA1

Х= -29.98 mm/year

Y= -1.9 mm/year

Z= -5.73 mm/year

SUA1

Х= -22.78 mm/year

Y= -20.34 mm/year

Z= -6.54 mm/year

ZAV1

Х= -30.26 

mm/year

Y= 1.25 mm/year

Z= -1.09 mm/year

BOA1

Х= -28.1 mm/year

Y= 1.2 mm/year

Z= -2.5 mm/year

OVA1

Х= -29.97 mm/year

Y= 0.2 mm/year

Z= -3.95 mm/year

ALAMGAC director general’s decree No.116 velocity vector velocity- GNSS CORS date by 2022.06.06
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Program Environment

FORMAT  USED TECHNOLOGY HAVE LICENSE? 

Used  

Framework

Leaflet4, Django OPEN SOURCE

Language of 

Program

JavaScript, Python OPEN SOURCE

Web Server Apache server OPEN SOURCE

Database PostgreSQL, 

PostGIS

OPEN SOURCE

SYSTEM of 
STRUCTURE

USERS

Register user, 

Activing

Repair password

EQUATION

RINEX to estimate, 
Upload file,

Check requirements,
Submit

MONITORING

Site coordinate, 
Vector velocity, 
Data collected, 

Time series Analysis,
Calculate to daily 

measurement

MONPOS SYSTEM FRAMEWORK
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Data Workflow Diagram

MONPOS 
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Adjustment of 

geodetic network

by GNSS,GPS 

technology

PROCESSING

1

To download of  

GNSS-CORS 

static data 

DOWNLOAD

2

Request

GNSS-CORS 

coordinate 

changes 

depending on 

time 

COMPUTING

3

Monitoring for 

RTK service of 

CORS

MONITORING

4

Coordinate  

conversion

TM-UTM

UTM- Cartesian

CONVERT

5

Result

Free based online services that are independent of time 
and space

http://http://monpos.gazar.gov.mn/monpos/monpos

http://monpos.gazar.gov.mn/download/

http://monpos.gazar.gov.mn/

http://geocalc.gazar.gov.mn/

MONPOS SERVICES

http://http/monpos.gazar.gov.mn/monpos/monpos
http://monpos.gazar.gov.mn/download/
http://monpos.gazar.gov.mn/
http://geocalc.gazar.gov.mn/
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1. How to Insert, Submit and Receive of RINEX data to adjustment

After about 10 minutes, the system will 

automatically email to user a response 

to the measurement equation (.pdf*) file.

The system is configured to automatically check the

following conditions from the input file:
File name:

Height (m):

Receiver type:

Receiver SN:

Antenna type:

Antenna SN:
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Comparison of the result - Global Online GNSS processing service 

1. AUSPOS 2.OPUS 3. MONPOS
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2. Download the all data RINEX of collected site.

Since installed in

43 stations

collected all

databases in the

virtual server.

Available all data

download by

GPS days .
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3. Monitoring to difference of coordinate (X,Y,Z) of the all 
GNSS-CORS  

The MonPOS Processing

System Analysis tool

displays a graphic of all

sites via time series

analysis of positional and

leveling differences.

DAILY CHANGES IN POSITION
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4. Monitoring Real Time Kinematik /RTK/ CORS 

RTK- NORMAL TRANSMISSION

BROKEN or MALFUNCTION 
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The coordinate conversion tool

between coordinate systems

used in Mongolia.

5.Coordinate system converter 

http://geocalc.gazar.gov.mn/
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CORS network enhancement

• To move full UNIX system

• Upgrade some stations hardware to support other GNSS system (Galileo, Beidou, QZSS)

• To establish new stations in required area.

• To increase and improve human resource.

• To adjust CORS network data in ITRF2020 epoch /after approval of Government resolution/.
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Thanks for 
attention


