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Accurate Positioning Tonga Strategy

* Aligning with Tonga Strategic Development Framework 11

NATIONAL A PROGRESSIVE TONGA SUPPORTING A HIGHER QUALITY OF LIFE FOR ALL PEOPLE
IMPACTS

NATIONAL More inclusive, More inclusive, sustainable and More inclusive, sustainable and effective
OUTCOMES sustainable and dynamic, balanced urban & rural development land & environment management and

resilience to climate & risk

P

TONGA
STRATEGIC

knowledge based
economy

across island groups

ORGANISATIONAL @ 1.4.Improved @ 2.7. Better 4.2. More @ 4.4. More @ 4.5.Improve 6.1.Improved | 6.2.Improved | 6.3.Improved

OUTCOMES public care & reliable, affordable | the use of land use use of natural | resilience to
DEVELOPMENT enterprise support for | safe and buildings research & planning & resources for natural
FRAMEWORK II performance | vulnerable affordable @ and other @ development @ management @ longterm disasters and
people in transport structures | focussing on for private & flow of impact of
particular services priority public spaces | benefits climate
the disabled needs. change
ACCURATELY STRATEGIC 1. MODERN GEODETIC 2. MODERN HEIGHT 3. NATIONAL CORS 4. LEGALAND PoLicy
POSITIONING PRIORITIES REFERENCE FRAME ALIGNED REFERENCE FRAME NETWORK FOR FRAMEWORK FOR

TONGA TO THE GLOBAL GEODETIC TONGA GEODETIC
TRATEGY REFERENCE FRAME INFRASTRUCTURE
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Accurate Positioning Tonga Strategy

« Aligning with Regional and Global Pans
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Sendai Framework for UN ESCAP FAO-Voluntary UN-Habitat Strategic ~ SAMOA Pathway Framework for
Disaster Risk Reduction . Guidelines on the Plan 2014-2019 2014 Resilience
2015-2030 Srmhgc ramewon: | o sonaibie Governence Development in the
ooy 20162017 UN@HABITAT SANOA =
S of Tenure of Land, Y Pacific 2017-2030
s o Fisheries, and Forest Framework for Resilunt
@ESCAD oo

‘~ v UN General Assembly Resolution on Global Reference Frame (GGRF)
for Sustainable Development
Integrated Geospatial Information Framework
A Strategic Guide to Develop and Strenthen National Geospatial Information Management

.\
&
Pacific Geospatial and Surveying Strategy
Positioning Pacific Island Countries & Territories for the Future

PGS

Accurately Positioning Tonga
Strategy for Modernizing Tonga’s National Positioning Infrastructures
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Geodetic Survey Current Capacity

* Staffs » Equipment
* 4 graduate | * 5 GNSS (sea level project & GA)
* 1 Chief Geodetic Surveyor 1 [ avel
» 1 Bachelor of Since .
» 1 BSC of mathematic * 1 Total Station

* 1 current BSC of _
mathematic and physics

:  Software
A 2 Supporting staft * Trimble Business Centre (TBC)
9 + QGIS

* 2 1S In his fourthly
* 7 1S In there twenty
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OPERATIONAL MONTHLY PLAN

NN

| ocate exmtmg\
pr|d maryI -Locate & update ngI;)nl\ﬁlel':]e Ieve”'ng eTonga
ca ?St:a station diagrams Tongatapu for MSL Eenewapble'
controlis - .Carry out GNSS helght nergy Project
-(l;igg?;i]&;tatlon -gampalgnGNSS eComplete levelling .Igclalsrn?;r?ce
2 ou_t in Tongatapu S Proi
*Mark _ observation on eDetermine ector Project
protectlonS_ g(?odetl(_: MBI ellipsoidal height of .New :
*Observe with trig stations. BMs navigational
GNSS / / j chart for Tonga/




CADASTRAL CONTROL

* 60% of Tongatapu Cadastral
control has been Locate update
Station diagrams

e Observe with GNSS

Located marks along Hihifo Rd, Loto Rd and Liku Rd
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GEODETIC NETWORK

 100% of Tongatapu geodetic trig

stations has been relocated and observe N
with GNSS

« Annual weekly GNSS campaign its
correlated with ASIA PACIFIC
REGIONAL GEODETIC
PROJECTED (APRGP GNSS
campaign)
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« 70% of Tongatapu
BM has been
relocated and Level.

* Leaving 30% of
Tongatapu to be
level.

\y “g UNITED NATIONS
S Office for Outer Space Affairs

VERTICAL NETWORK

TONGATAPU BENCHMARKS

Legend

® BM- Not yet observed (GNSS)
©  BM- Observed with GNSS
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MARK PROTECTION

e All BM were
created on the
1990

e All of the most
berried
underground
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Processing of GNSS Campaign Data

1 User Data

All antenna heights refer to the vertical distance from tl

1. AUSPOS _
Reference Point (ARP).

10 Ground Mark to the Antenna

» Online GPS processing service provided by Geoscience Australia. e e —
- - - Height (=)
« Static Observation Time; 2 hrs. to 6 days L
‘ 244 42441461.1% TRN55971.00 NONE 1.316 2019/06/28 22:05:00 2019/05/28 23:59:30

OBSERVAT | ON ‘ PROCESSI N G 2 Processing Summary

« 1t Order Survey- 6 Days e Convert raw data into RINEX
« 2nd Order Survey- 24 Hours . Submit 190 to AUSPOS

« Coordinates are adjusted using
CORS in the PSLGMP NETWORK

4

Tate Uzer Stations Heference Stations Urbit Type
15705728 72:05:00 | 0468 28 ASPA ROCK CHTT FAAT XTIX 108 rapid
LAUT NIUM KIUT NORF PTVL

SAMD TONG WHNG

 Coordinates are in
« |TRF 2014
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AUSPOS 2.3 Job Number: # 2504 2 ©Commonwealth of .~\u.~2rm

THE UNIVERSITY OF THE User: siotasiamalolo at gmail com
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2. Trimble Business Centre TBC

« GNSS/GPS data processing software
» Uses CORS as base station

CORS as base
station » Adjusted coordinates will
Download data from :> be on ITRF 2004

CORS « Coordinates align with
GNSS
RESULT
OBSERVATION
Using data from e Adjusted coordinates will
base (GNSS be on TGD 2005
observing on |:> Coordinates will not align
existing control) perfectly with GNSS
TGD2005 .
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OTHER PROJECTS

Other requested tasks apart from the daily
planned activities;

« Tonga Renewable Energy

» Climate Resilience Sector Project-
Monitoring waves

* New Navigational Chart.
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CHALLENGES

Not enough qualified staff
Need more equipment and resources

Lack of expertise is specific areas
 National adjustments
* Need in depth understanding on GNSS receivers and antenna
« Gravity measurements

Lack of funding to cover outer islands
Need proper office space-previous office was destroyed by TC GITA
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WAY FORWARD

* Purchase new GNSS

« Purchase new digital level

 Trainings on SNAP for conducting national adjustment

 Send staff for further higher qualification in specialized areas in geodesy

Complete Tonga’s Positioning Strategy!
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Conclusion

 Good result with existing capacity
 Current operation is part of the strategies.
* The Key Is:-

* Need more observation.

 Need more data.
« A fully utilised what on hand
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