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History of Reference Frames in Oman

• Fahud
• Single point

• WGS84
• ITRF89

• ONGD14
• One week of GNSS observa琀椀ons at each site

• ITRF08 @2014.0

• ONGD17
• One week of GNSS observa琀椀ons at each site

• ITRF14 @2017.0



Why a New Reference Frame?

 

• Reference frames should be updated regularly in order to keep up with the earth’s 

surface mo琀椀ons, mainly due to tectonics

• This is the 昀椀rst reference frame in Oman that includes epoch and velocity, posi琀椀on 

can be calculated at any 琀椀me:

• Local surveyors do not need to take care of time in an up-to-date reference frame



Oman CORS Network

• 47 sites across the Sultanate

• Established mid-2016

• With stable site structures

• Geode琀椀cally precise instrumentation

• Originally as a reference network for 

Surveying and Mapping

• Results show higher precision than required 

for Surveying reference 

http://www.omancorsnet.gov.om/SBC/Account


Goal: New Reference Frame ONGD23

Method:

1. Calculate Velocity 昀椀eld of a combined network of CORS and IGS sites in ITRF20

2. De昀椀ne Oman block with well behaving Oman CORS sites

3. Calculate posi琀椀ons for epoch 2023.0

4. Realize a new reference frame that rotates with Oman block in ITRF20, so that

• Velocity 昀椀eld is minimized

• Residual veloci琀椀es = deformation

5. Solve for transformation parameters of the old RFs



1. Combined Network of 
CORS and IGS Sites

We processed a network of 
- 47 Oman CORS and 
- 26 IGS 



Vertical velocityHorizontal velocityResults of the Combined 
Network in ITRF20

Average Horizontal Mo琀椀on:

₋ 35 mm/yr East Direc琀椀on
₋ 33 mm/yr North Direc琀椀on

Average Ver琀椀cal Mo琀椀on:

₋ 1.5 mm/yr Upli昀琀



2. Oman Block

Oman block is established by well-behaved CORS 

sites.

We should minimize the horizontal velocity 昀椀eld of 

this block.



Results: Velocity in 
ONGD23

- Rotate ITRF20 to minimize 

the horizontal velocity 昀椀eld

- Veloci琀椀es in a local frame 

with the selec琀椀on criteria 

directly presents block-

internal-deforma琀椀on

Vertical velocityHorizontal velocity



4. Transformation Parameters

1. ONGD17 to ONGD23



Summary and Conclusion

• ONGD23 is the 昀椀rst reference frame of Oman that considers earth surface motion, 

by including velocity as well as epoch.

• Local surveyors do not need to take care of time. 

• Transformation residuals of the older frames to ONGD23 are negligible.
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