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Understanding the Earth System

a0 126 3150 180 216 240 270 MM 130 D

100

L mmlfym .r} 10

e GMSL from fide gauges
——— GMSL from satellite altimeter

1080 1995 2000 2005

United Mations Initiative on

Global Geospatial Information Managemeint

0 1 1 [ 1 1 i 1 1 (]
1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
“Positioning geospatial information to address global challenges”

ggim.un.org




Crustal Strain and Earthquakes: Asia Pacific
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United Nations — Sustainable Development Goals
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Asia Pacific Reference Frame

 Asia Pacific REference Frame — APREF

* Analogous to other ITRF based regional reference
frames EUREF, SIRGAS, NAREF, AFREF, etc.

e Joint initiative of the UN-GGIM Asia Pacific and the

International Association of Geodesy (IAG) supported by
FIG
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Asia Pacific Reference Frame: Objectives

Create and maintain an accurate and densely realised
geodetic framework, based on continuous observation
and analysis of GNSS data

Densification of the ITRF in the Asia-Pacific

Encourage regional data sharing of GNSS CORS data
and its analysis |
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Asia Pacific Reference Frame: Participants

« Data from 28 countries
« 16 national agencies participating
« Approximately 420 Asia Pacific stations
* Approximately 600 stations routinely analysed
 Four independent analysis centres
— Geoscience Australia
— Curtin University
— Department of Sustainability and Environment in Victoria,

Australia
— Institute of Geodesy and Geophysics, Chinese Academy
ﬁg\Of Sciences
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Regional Reference Frame Densification

ITRF = APREF, AFREF, EUREF, NAREF SIRGAS,...

North Pac

Ocean
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Asia Pacific Reference Frame

* Open to all organisations (government, research, private)
Involved with CORS data collection and/or analysis

« APREF encourages those organizations who are
prepared to participate on an ongoing basis (at least two

years)
—->GNSS CORS stations data;

—>Provide access and on-line archiving of APREF data
and products for users; and/or

- Routinely analyse some, or all, of the APREF GNSS
CORS data
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Benefits of APREF Participation

* Improved and continuous link between national datums
and CORS networks to the ITRF

» Contribute to a open and dense ITRF network in Asia and
the Pacific

* Independent quality monitoring
* Improved access to GNSS data

* Providing an opportunity and a forum towards improving
the regional geodetic infrastructure
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APREF website for more information

* http://www.ga.gov.au/earth-

monitoring/geodesy/asia-pacific-

reference-frame.html

FOMO, KUAL, Malaysia PTAG, Philippines

C‘ 2 Macau, China
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Asia Pacific Reference Frame: Data Flow
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Where to Find APREF Data and Products

 APREF data and products are provided with an open access
data policy via the internet following the practice of the IGS

e Daily GNSS RINEX data with a delay of 24 hr after observation,
see:

ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/daily/

o Station log files, see:

ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/logs/
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APREF Weekly SINEX file (I.e. coordinates)

—
"€ FTP directory /geodesy-outgoing/apref/solutions/a Jokd
6@.‘ - |E ftp:#iftp.ga.gov, aufgeodesy-outgoingf apref fsolutions/apref |ﬂ 5"1:‘ K {macau qniss network mn | | 2 i' |
File Edit ‘View Favorites Tools  Help

w R |88 - | (€& Citrix Access Flatfarm | {EFTP directory foeodesy-0.. X l | fi - Bl @ v [5hPage - {5 Todk -

[

FTP directory /geodesy-outgoing/apref/solutions/apref at ftp.ga.gov.au

To view this FTP site in Windows Explorer, click Page, and then click Open FTP Site in Windows Explorer.

Up to higher level directory

05/03/2011 01:52aM 1,350,888 aprlSl27.snx

05/03/2011 01:52aM 14,917 aprl5i27.sum

05/03/2011 01:12AM 735,462 aprl5137.snx

05/03/2011 01:12AM 13,492 aprl5i37.sum

05/03/2011 01:12aM 773;25% apriS5i47.snx

05/03/2011 01:12aM 13,708 apri5l47.sum

05/03/2011 01:12aM 735,462 aprl5157.snx

05/03/2011 01:12aM 13,594 aprlS51l57.sum

05/03/2011 0il:12aM 754,242 aprlsle7.snx

05/03/2011 0l:12aM 13,594 aprl5le7.sum

05/03/2011 01:12aM 735,462 aprlSl77.snx

05/03/2011 01:12AM 12,435 aprlS5l77.sum

05/03/2011 01:12AM 698,613 aprl1S5l87.snx

05/03/2011 01:12AM 13,3221 apriSlg87.sum

05/03/2011 01:12aM 71&,51% apriS51587.snx

05/03/2011 01:12aM 13,492 2priS5i87.sum

05/03/2011 01:12aM 754,242 aprl5207.snx

05/03/2011 0il:12aM 13,663 aprls207.sum

05/03/2011 0l:12aM 735,462 aprl5217.snx

05/03/2011 01:12AM 13,480 aprl5217.sum

05/03/2011 01:12AM 735,462 aprlS227.snx

05/03/2011 01:12AM 14,0682 apri5227.sum

05/03/2011 01:12AM 792,513 aprl5237.snx

05/03/2011 01:12aM 13,765 gpriS237.sum

05/03/2011 01:12aM 792,513 aprl5247.snx

05/03/2011 01:12aM 13,822 aprilS5247.sum

05/03/2011 0il:12aM 812,004 aprls257.snx

05/03/2011 01:12aM 13,891 aprls257.s5um

05/03/2011 01:12AM 782,513 aprl5267.snx Eﬂ

Arfmnfnnta A amar M iy S —
fepififtp.0a. gov, aufgeodesy-outgoingfaprefsolutionsapref /apr 15207 snx e Internet Fo100% v
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Weekly Station Coordinate and Performance

Weekly station coordinates Weekly station performance

Total number of stations: 303

ITRF2008 Cartesian Coordinates (X,¥Y,2) @ 22/06/2011

OONA 59975M001 _4073662.2922 4712064.7447 -1367874.4683 . Weekday Repeatability (mm)
01NZ 59374M0O0L —4084823.4609 4702026.6604  -1369125.8453 Station #Days 0123456 N E U
02NA 59973MO0L —_4078496.4549 47113B0.1330 -136E915.1332 2 o e e e i e e e e e e e e e e e e S
20NA 59972M00L —4050985.3396 4212133.7934  -2547954,8094 0ONA 59975M001 7 XXXXXXX 0.48 1.18 1.87
Z1NA AUMOOO184 -404B578.9364 4210151.5056 -2554917.6069 O1NA 599574M0O01 7  XXXXXXX 0.54 1.61 5.80
ADEL AUMOO0OOS _3926936.5094 3461614 .4215 -3631644.2263 02NA 59973M001 7 XXXXXXX 0.79 1.95 3.59
ALEU AUMOO00O0S _4324312.5655 2817311.0325 -3735264.7605 20NA 59972M001 7 XXXIXXX 0.41 1.29 2.00
ALEY 50191M0O01 _2441714.5963 4529128.5358  -3§33362.2024 21NA AUM000184 7  XXXXXXX 0.61 1.65 0.98
ADEL AUMOQO0OO0OOS 7 XXXXXXX 1.28 1.19 4.02
ALBU AUMOO0O0OOQO9 7  XXXXXXX 1.64 0.98 5.10
ALBY 50191M001 7 XXOXXXXX 1.62 2.87 4.30
ALIC 50137M001 - XXXX 0.28 1.26 1.47
ANDA 59971M001 7 XXXXXXX 0.64 0.87 1.74
ANTW AUMOO0O0OQ10 7 XXX XX .47 0.83 3.70
APOL AUMO00011 7 XIXXXXX 1.44 1.44 7.61
APSL AUMOO00O012 7 XXXXXXX 3.27 1.23 5.96
ARMD AUMOO00143 7 XXXXXXX 0.60 1.42 2.74
ARTU 12362M001 5 XXXXX 3.16 2.20 3.20
ASPA 505035006 7  XXXXXXX 2.39 2.88 12.17
AUCK 50209M001 7 XXXXXXX 1.27 1.66 4.47
AUKT 50216M001 7 XXXXXXX 1.63 1.66 4.81
BATIR AUMOO0O0O15 7 XXXAXXX 1.14 1.06 5.46
BAKO 23101M002 7 XXXXXXX 2.97 3.40 10.00
BALN AUMOO0Q0O180 7 XXXEXXXX 0.40 1.24 3.82
BAN2 22306M003 7 OOAXX 2.74 2.94 7..07
BEOO 59997M001 7 XXXXXEX 0.62 0.80 1.46
BDLE 50196M001 7 XXXXXXX 1.73 2.46 2.46
BDST 59981M001 7 XXXXXXX 0.80 1.43 2.86
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Example Coordinate Time Series: Townsville

TOW2 model residuals
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Example Coordinate Time Series: Hsinchu, Taiwan

TNML model residuals
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Crustal velocities of Asia and the Pacific

T,
ﬂh— Crustal velocity (mm/yr)
——— Plate boundary (PB2002)
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How Do | Contribute CORS data into APREF?

Do | have a permanent GNSS station?

* |s my agency willing to share its data (30 sec, daily RINEX)
« Can | do this automatically everyday?

 Does it meet the IGS or APREF standards? Check

2 1GS:
http://igscb.|pl.nasa.gov/network/guidelines/quidelines.html

- APREF:
https://www.qga.qov.au/products/serviet/controller?event=G
EOCAT DETAILS&catno=72803
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How Do | Contribute CORS data into APREF?

[ ftp://fftp.ga.gov.au/geode x

[ ftp://ftp.ga.gov.au/geode *

€« = C |[j ftp//ftp.ga.gov.au/geodesy-outgoing/gnss/logs/00na_20110112lo57 | = €« = C |[j ftp//ftp.ga.gov.au/gecdesy-outgoing/gnss/logs/00na_20110112lo3 7| =
ﬂ GA Intranet & ARGN Status Y2 The Age - Business, .., | JobOffice by ngane.., » ﬂ GA Intranet & ARGM Status U2 The Age - Business, ... |7 JobOffice by nga.ne... »
a
O0NZ Site Information F 1 ite 1 =
= ? r.c o .crrr' fedee lod) £ | GHS55 Receiver Information
. International GPS Service =
Sge Instructions at: &
" - o - 3.1 R iy T3 : LEICR GRXI1Z00PRO
ftp://figsch.jpl.nasa.gov/pub/station/general/sitelog instr.oTxt = stzzizie ;-f!:t,err: ; JC_%PSI+GT_C e
0 — Serial Number f 450943 —
& : Firmware Version H- ‘E
Elevation Cutoff Setting : 0 -
Pr red b full mam foMick 1 Moor =
Daizapfe afeé Thmeeey n;‘:qa';,l_lgc & Date Installed 2008-03-26T00:00Z
Tebas B Date Removed [CCYY-MM-DDThR 1 mmZ)
Report Type TUEPDATE s
1f Undate: Temperature Stabiliz. : none
ik s ” 2dditional Information (multiple lines)
Previous Site Log
Modified/Rdded Section
bRisicdiadan S 3. BReceiver Type (A20, but note the first A5 is used ir
SINEX)
- - - - Satellite System [GP5+GLO+GP5+GLO)
g I Site Identification GNS5 Monument
e S e Serial Numbexr {220, but mote the first AS iz used ir
INEX)
Site Hame Darwin Supreme Court SIHEX) L, | e
2 - Firmware Version HE -
Four Character ID CONL z o "
iy e Elevation Cutoff Setting : (deqg)
= e - Date Installed (CCYY-MM-DDT!
IERS DOMES Numb 59975M001
2 S TEET = Date Removed (CCYY-MM-DDThA:
CDF Number n/fa e .
nooF Temperature Stabiliz. (none or tolerance ir
im) Additional Information (multiple lines)
ROOF - L =
Esipdas ign Herir i - 4, GNSS Antenna Information |

Can | commit to notifying the APREF CB every time the Station
Log File for this GNSS station changes?
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How Do | Contribute CORS data into APREF?

 Send an email to geodesy@ga.gov.au with the subject
heading “Proposed APREF CORS?”, in this email include:

-> the proposed 4-character site

-> photographs of the proposed site

- a completed site log-file

- a link to some sample data from the site
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