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FIG Asia Pacific Capacity Development Network

Good Will and Volunteerism is NOT Sustainable

Formalise collaboration / co-operation - Shared objectives and expectations ;
Defined roles and responsibilities ; Measurable benefits and value ;
Shared commitment



FIG Asia Pacific Capacity Development Network
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Co-operate with organisations who represent a diverse group of members

Work collaboratively to build the capabilities of geospatial and surveying professional
to meet the challenges of the future
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FIG AP CDN - Capabilities to be Developed

Basic understanding of:

GNSS

Reference frames, including geoid
models, vertical and horizontal

datums

Geospatial information integration

and interoperability

The above plus knowledge of:

Constructing, building and running a

small CORs network

GNSS processing using standard
commercial / consumer off-the-shelf

software

Least squares processing and

provision of datum access
Geoids models, precision,
determinations and basic
implementation

Implementation of a vertical datum
including use of geoid models

Educational institutions —

universities and polytechnic

institutes

Government geodetic, survey

and mapping agency
Private companies

Global Geodetic Centre of
Excellence (GGCE)
participant

Educational institutions —
universities and polytechs

UN-GGIM Geodesy Capacity

Group
FIG/IAG

Government geodetic, survey

and mapping agency
Private companies
GGCE participant

Countries that might
have one CORs and
maintain a traditional
geodetic network of
reference marks.

Countries with small
CORs network and
those who adopt global
Reference frames for
their nation reference
frames.



FIG AP CDN - Capabilities to be Developed

The above plus high knowledge of:

Implementing and running large
CORs networks

High end GNSS processing and
datum access

Geoid model computation and
implementation into a vertical
datums

Monitoring earth dynamics and
including in datum realization
Geodetic database management

The above plus expert knowledge of:

Reference frame determination and
computation

High end GNSS analysis and
processing

SLR including analysis and
processing

VLBI including analysis and
processing

Gravity collection, processing and
geoid determination

Analysis centre — combining various
geodetic techniques to determine
reference frame parameters

Use of other potential geodetic
techniques — e.g. DORIS and InSAR

Specialized courses — e.g. Countries with a more
geoid school extensive CORS and
UN-GGIM Geodesy Capacity developing their own
Group specialized national and
IAG / FIG vertical datum.

Government geodetic, survey
and mapping agency
Private companies

GGCE participant

IAG Countries engaged in
Specialist training courses run Global Reference frame
by space or government determination and

geodetic, survey and mapping Geodesy Science.
agency —e.g. on VLBI or SLR

Private companies

GGCE participant

Specialized software training

courses — e.g. Bernese and

GipsyX



FIG AP CDN - Capabilities to be Developed

Level 1 - Basic Knowledgéi ‘ Level 2 — Median Knowledge Level 3 — High Knowledge Level 4 — Expert Knowledge




FIG AP CDN - Delivery of Capacity Development

Professional,
Institutional &
Global
Development

Create opportunities
for professional
development,
mentoring,
sponsorship

Collaborate to form
alliances with “like
minded agencies”

Provision of
“advice” through
workshops,
forums, meetings,
seminars
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* UN Global Geodetic Centre of Excellence — Progress from the UN-

GGIM Sub Committee on Geodesy - Martin Lidberg (Sweden), Laila
Loevhoeiden (Norway), Nicholas Brown (Australia), Johannes Bouman
(Germany) and Jorgensen Anne (Norway)

* A Global Survey of Reference Frame Competency in terms of
Education, Training and Capacity Building (ETCB): Results, Analysis
and Update - Ryan Keenan (Australia), Allison Craddock (USA), Mikael Lilje
(Sweden) and Robert Sarib (Australia)

 Capacity Development Program for a Modernised Geodetic
Framework -Robert Sarib (Australia)

https://www.fig.net/fig2020/technical program.htm



https://www.fig.net/fig2020/technical_program.htm

FIG AP CDN - 2020 Activities

March/April 2020 International Issue
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FIG AP CDN — 2020 Activities

September 2020 International Issue
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The Australasian magazine of surveying, mapping & geo-information

feature

Geodetic

Pushing bounda

moder

Evidence from countries and territories il
Efforts to develop local capacity for geodesy in both techr
are making serious headway in the Asia Pacific region. He
from the Pacific Islands showcasing the latest developme
courtesy of the United Nation's Committes on Global Geo!

Subcommittes on Geodesy and FIG

Introduction
By - alllson craddock and Rob sarib

Clnbal geodesy s dependent an findable,
aceosalble, inter-operable and ressable
(FAIR) eoniributions from nations all
amuand the plobe. Experts staie, i
xlnfk‘ courry can mainiain the Clobal

Referenee Frame (G0 RF), ths
mllml] enllnbaration amongst coumrics
10 lewernge their Ilmuwm g\ec\deuc
Infrastructure, knowl

'S Asia Pacific Capacity

businesses, academia, and civl
i opiimisse or penermie new
scrvices, 2o appiications that
knowadpe for evidence.based
decision-making.

‘Eroadly speaking, the ICIF
and formulation of CAPs serve
a cnll-h.mlucxujmpmrnl
pvernmessis develop, secess,
penspatial ndarmation ta mak
pul-:us. and moee accurstely d

oy
10 perfionm precise messurEments s o
neressity

o suppant reginnal sollsbaration

rween povermiment geodetic survey
arganisations (CS0s) and mon-
Fowernment arpanismions (NCOS),
coursries emplay 1 varying degrees,
the Linited Natiors Gl

e —
c.e.ua, ns.ngbmhﬂu'l( AF and
leadd 0 o ecommendat
o estublishing natiral peode
penspatial indrastructure [ sy
imnproving gendetic capabilitie
tangible siricnmes for the G50
stakeholders. Also, with struct
e el "

uinnnmm:\.lmg-mm e |m
and Workd Bank “Integrated {.Ne-pmla]
Information Framework (1 -
guiding [mmewnrk Fcilitates 2 common
approach o preparing national or
enundry action plans (CAPs) for the
develupment, incpration, strenghening
and mazimisation of pendetic and
geospatinl infrmsinscisre and sysdems,
2% aell ox resourcing, and developing
cslpﬂllllhm. For some countries i s a
“madmap snd patfreay’ 10 reducing the
peodetic and peospatial dighal divic
with thair more prosperous neiphbars,
securing socio-seonomic prosperity and
providing jusdlfication or rutionale Tor
develnpment pariner funding of geodetic
ar geospatial prejects.

Bricily, there are nine sirmiogic
pathsays within three main arcas of
inflsence, anchoring the 1CIE, which ame
governance: iechnology: and people. The
nine sirmegic pattways atiemgt o oo
and amplily the innovative and inteprative
nature of geospatial information by
making H acommible 0 governments,

18 pomtion FobnsrgMarh 201

n
508 mre amposrmd with ﬁm
5 partner with traditonal and
traditinnal pecspatisl proups &
from NCGOS, eommencial entith
sendemic instititions, and scie
agencies wha have secossin re

u:dwllcg\ and knoalodpe
it ion sirairg
II.".'&I'(IH ICAF and CAPs an

i several documents and mod
wihich were finalsed and relea
carfy 7020, However, severn €
froum the: Pacific Islands Croum
Teritaries (PRCTS), renpnissc
potential benelits of opertion:
parts of the IGIF in varkoes pol
statements, and commenced o
nction planning o sdvance the
mockemisatinn of their peodets
bl prodetic and geopatial
mgmy.:mmlcmpp [
et ive cflorts.

The llowing s case: studi
three national, and one reglon
whiich demonstrate the activity
modkermisatinn in the PICTS.

feature

modernibvation progranes in CAPs, there
asc also other indtistives that will requine
aswistance, soch as

» Revision of legisdation of the Natihve
Lands Act, and redevant Survey
legislaticn to align with Tuvalu's 1GIF
and CAP aspirations; and
Upgrading of Tvalu's Navipation
Charts, 10 2est comemercial shipping
and cruise liners o navigate Tuvalu's
waters safity, thus impenve the

trade and toartsn industry, once the
COVID-19 influcmoes have subsided.

FIG AP CDN — 2020 Activities
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stainabile development activities in the
warkd today The services provided by
Pacific tsland peospatial scicmtises and
sarveyors contribuc to the socurity and
well Being of Pacific people, supporting
usmernus industrics and soctors. These
include natural resource manapement,
civil cnginecring, climate chanpe
adaptation, dbaster risk reduction,
transport, land ownership,
agriculture 1o name 2 few

The SPC i the principal scientific
and technleal arganisation in the
Pacific region, proudly supparting

s

2
Council (PGSC) and the
Pacific Community (SPC)
BY - Andrick Lal, senfor
‘Geodetic

In November 2014, 2 group of Pacific
reglonal sunveying and geaspatial
experts met in the margines of the anmusl
Pacific Goospatial Systems

P ince 1947. From a

odetic modernisation perspective
the SPC Geodetic Survey Team deliver
prolessinnal achvice and services to the
PICTA. This primarify invelwes provision
of instrumentation; omsite fochnical
pukdance or suppart on numerous
fiekd survey operations or techniques,
processing and managemen of peodctic
data; peodetic datum and padtioning
matien; GNSS base siations; CNSS

Syt
and Remote Sering (GIVRS) User
Confesence in Suva, FIjL 1t was at this
meeting that the PGSC was finst cnviaped
er poverning its missices and

abjectives was developed. In addition,
the Pacilic Community (SPC) cstablished
the Pacific Genspatial and Surveying
Parinership Desk o provide secrotariat
services and sapport the PGSC in
achicving its poabs and objoctives.

Bridly, the PGSC, is an independent
regional advisory body that provides
2 forum for Pacific inland prcapatisl
information 2nd survey authorities to
discres and addree regtonal chalienpes.
The PGSC alms to callaborate with
reglonal and

for survey coatral,
manitoring, cadastral or peospatial
activitics; and precision levelling
montioring surveys, including asisting
with tide pauge measurcments for the
Pacific Sea Level & Monitoring Project In
the Pacilic .

Partnershigs are critical to the
succewslul implementation of the Pacific
Ceospatial and Surveying Council
Strategy 2017-2027. The responsibilitics

as international Associstion of Gendesy
(IAC), UN GGIM AP, UN Office of Outer
Space Affair, FIG and nelghbouring
GSOn, have cooperated o enhance amd
cnpage thrpnrﬂ:nul and surveyl

community in the PICTs. This hias been
achicwed throush supporting, arganising
and hosting various activities in the
region such as seminars, workshops,
capacity development everts, and
mectings, s wedl as nafine forums
and webinars on identifid peodetic or
geaspatial fopics and challenpes.
Recently in August 2020, the Jth

Pacific Geospatial and Surveying Council
(PCSC) meeting was held virtually from
the 11th 10 14th and 25th August 2020,
and was hostad by the SPC In Suva,

Fijl. There were almost 200 attendees
cach day, $0 participant in virtusl panc

beuader initiatives, which l.ll um llnnr
terwrd achievernent of United Nations
Sastainable Devedopment Goals. The
PGSC relics upon collaborat and b an
Importam towards sustaining

svociations, cducational institutions
and technical proups 1o
progress on national, reglonal and global
development objectives for sustainable
develupment in the Pacilic cnabied by
woekd-clases goospatial information and
Surveying services.

The 14 country members of the PGSC
subscribe that prospatial informaticn
underpin the majortty of econamic and

2 GGRF, and piobal efforts to improve
posstioning and peaspatial information
management

The poals of the PGS, the Partncrship
Desk and SPC are focused on:
* Puonitioning
* Ceospatial Pulicy & Data Management
« Capacity Building

Since, 2014 the PGSC, Partnership
Desk, SPC and development partnens such

Seh Pactfic Goospaal and Survoying Councl PGS0 virl moosing,

20 postos FebnaryManch 2071

on from
international experts, regional partners
and PGSC members. The mecting, like
previowm oncs, was an apportunity for the
PGSC members and partners 1o report,
collaborate and plan o keadership,
standarch and technalagy, sustainabilny,
and capacity developme, in line with the
PGSC Sirstepy 2017-2027. Please reler to
the web Incations for the article regarding
this mecting Pacific calls for Incprated
Geospatial Infocmation Management ,
and for mecting proceedings.

Fiji s highfy vudnersble 10 natural
disastors sch 3 cyclones, coastal
inundation and ficoding duc 10 climate
change and subsequent sea level rise.
These natural events affect the food
socurity, iivesiocks, infrastructure, health,
housing and livelthoods of moce than
00,000 Fijlans. 1t b therefore critical for
Fiji to mitigatc the influcnce of patural
disasicrs and climate change. Sarveyors
can afieviate this impact by applying their
skihs (0 disasicr peepandnea, buliding
resifience, quantifying the environmental
and sccial changes, and providing
qualitative analysis. The keys to
monitaring and mezsuring soch chanpes
& accees th reliable sateliite postticaing
sechnology, high resolution and accurste
poospatial data and

idertified the action required 1o migmtc
from a local datum %0 3 CGRE,

the dmicrnational Terrestrial Reforence
Frame (FTRF). Procntly, the ITRE, and /
or Hs sudret Asla Pacific Reference Frame
(APREP), Is the frame adopted by many
PICTS to reslise their nation’s peodetic
datum, prisnarify bocause of its reliabilny.
accuracy and acomeibifity. As such, Fijis
Cabinet Memarandum — “Modermizing
Fijis Gendetic Datum’ was strategically
aligned to the 2013 UN General Assembly
Resolution oo the CCRF, in Aupust

2013. This mandate to modernive their
penditic datum, 2o st the radmap

[ the integration, interopershility and

Underpinning thess activities, Fiji
recognised the need and importance
of 3 consistent, camprehensive and
modernbed peodetic reference frame, and
Pastinaing nctwe

To achieve 2 modernised datum,
¥iji has cmbraced the challenges 2nd

2 of prespatial
and sysserms at the local, rational,
regional and global kvl

depluyed 10 carry vt reconnaieance and
identification of existing ‘passive’ prodetic
control stations (CCSx), that would be
connected 10 the GNSS CORS, and form
the fiducial observations for the grodetic
network adjustment.

In oeder for this peodctic fiekd
campaign %o be succesdul, collaboration
and assistance with the Fiji Hydrographic
Office, FIj Navy, SPC, PGSC and
Partnership Dosk was nocessary. The

ign imvolved more than sisty

(641} survey personnel and included 2
three day workshop in the operation of
GNSS sarvey equipment. This training
and capacity bulking for the survey
personncd was facilitated by the SPC and
Partnership Desk in October 2019.

“The fickd campaipn involwe, the

Prior to mod , Fijfs peodetic
datum wis based on the Workd Goadetic
System 1972 (WGS72) nn'lu)m;'l’!\‘i‘ ofa
netwerk of 0

up of 164 CCSa with
socchvers, and was divided into theee
(3) phases. The GCSy were occupied

obscrvatinns, which ln\rmnm«l
the main and outermost isdands. The
and

for 7 days, and cach phase
was completed in November 2019,
December 2019 and Febeuary 2020

Abows and boiow: Seatic GNSS Stations 25 pan
of the 7 days sk survy campagn

pation of co
ordinates for the datum were spnificarly
biase by survey inconsistencics and
produced survey encenalatics in the
arder of several decimetens. Despite this,
WGST2 met user’s neas for 2 period of
time, however today this reference frame
and the accuracy of the co-onfinates,
can oo longer satisfy the requirements
of modem <y peospatial demands
or applicatioe, such o read time
positioning, and autonamous vehicles.
Ao, with the advent of accurate pro-
referenced data being readily avallable,
rapkd tochenlogical charge, poospatial
trends and digital disruption, the
manggement  of the ‘Pap’ s more complex
and challcnging, With this is mind, the

Fiji povernment saw the extablishment
of a modern prodetic infrastructure and
datum ax pathway 10 beidging the gap.
The povorniment abo acknowdedped
the necewity to bulld the capacity and
capabilities of its people 10 ensure 3
sustainable grodetic refesence frame for
the fisture.

Briefly datum modernbation started
with the construction of cight {(3)
GNSS CORS acroe Fijl. These stations
complemented two (2) GNSS CORS,
managed by Gensclence Australia and
the SPC. Sooa afier the construction
ol the GNSS CORS, survey fesmms were

A number of these GCSy

ied were existing Doppiler stations,
and lirst onder triponometric stations,
which were artginally obserwed in the
carly 19805, Obscrvations on firt ceder
triponometric peodctic stations were
primarity on the islands of Vitl Leva and
Vanuz Leva, as well 2 the Maritime
Islands. Other ohservations were taken
%o seloctod parcels, and standard survey
marks in majoc towns and cities.

A substartial smount of the CNSS
survey data aoquired during the fickd
survey campaign will be used 10 validate
the position of Fijfs existing peodetic
system and the determination of a now
grodetic datum alipned to the ITRF/
CGRF. The CNSS clata will subsequently
be Inteprated with the Pacific GNSS
CORS Network foe the computation of the
new transformation parameters, and be
the primary network adjestment of Fiji. 8
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FIG AP CDN - Related 2020 Activities
‘

The 5t Pacific Geospatial & Surveying Council Meeting

* Formal opening
¥ * Regional updates and emerging issues

13-14 August 2020- Members Only

* PGSC business and governance
Invitations, agenda, and details to follow
Contact pgsc_desk@spc.int with queries

e Report - https://www.councilpacificaffairs.org/news-media/pacific-calls-
for-integrated-geospatial-information-management/

* Technical Papers - http://pgsc.gem.spc.int/5th-meeting-papers/

* PGSC Meeting Outcome - http://pgsc.gem.spc.int/wp-
content/uploads/2020/09/PGSC-5-Outcome-statement-and-declaration-

Final-1.pdf



https://www.councilpacificaffairs.org/news-media/pacific-calls-for-integrated-geospatial-information-management/
http://pgsc.gem.spc.int/5th-meeting-papers/
http://pgsc.gem.spc.int/wp-content/uploads/2020/09/PGSC-5-Outcome-statement-and-declaration-Final-1.pdf

FIG AP CDN - Related 2020 Activities

// UN-GGIM-AP -
SN oI e Home~About Us~ Members Meetings >~ Working Groups > Others ~

UNITED NATIONS R
GLOBAL GEOSPATIAL A\
INFORMATION MANAGEMENT )
FOR ASIA AND THE PACIFIC

Ninth Plenary Meeting of UN-GGIM-AP Downloads

Agenda_Plenary 9
Agenda_WG1
Agenda_WG2
Agenda_WG3

Overview Agenda Participants Logistics Documents Recording

* Proceedings and Resolutions —
https://www.un-ggim-ap.org/meeting/ninth-plenary-meeting-un-ggim-ap

Engagement, Communication, Collaboration and Sharing


https://www.un-ggim-ap.org/meeting/ninth-plenary-meeting-un-ggim-ap

FIG AP CDN - Related 2021 Activities

o GLOBAL GEODESY FORUM
G I "THE POWER OF WHERE -

Subcommittee on Geodesy THE VALUE OF GEODESY TO SOCIETY

Date: Earth Day, Thursday, 22 April 2021 | Time: 10:30 am - 12:00 noon (UTC) / 6:30 am - 8:00 am (EDT-New York)

With an Opening Address from
His Excellency Ambassador Peter Thomson
UN Secretary-General's Special Envoy for the Ocean
Global Geodesy Ambassador

For program details and recording, please visit the forum website at —

http://ggim.un.org/meetings/2021/Global Geodesy Forum/



http://ggim.un.org/meetings/2021/Global_Geodesy_Forum/

FIG AP CDN — Work Plan Objectives

Advocate the importance of modernising a geodetic datum .

and share technical knowledge / experiences -

Demonstrate the benefits of capacity development and collaboration .

Discover flexible, agile and accessible means to enhance core competencies @

Resolve capability and administrative challenges @
Work with FIG African Regional Network and other ‘like’ regional bodies (ie
SIRGAS)
Development of a new FIG AP CDN website .

Leverage partnerships / opportunities to discover and improve pathways for
professional development and mutual recognition of qualifications.

Engagement, Communication, Collaboration and Sharing



FIG AP CDN - Liaisons / Activities with Partners
(GSOs, IAG, UNOOSA, UN GGIM AP / SCoG ETCB etc)

e Advocacy and exposure that organisational change, capacity building,
and integrated action planning will -

» Support geodetic and geospatial infrastructure modernisation

» Reduce the digital divide / technical skills gap between the
developed and emerging economies,

» Achieve the Sustainable Development Goals, and
» Better manage disasters before, during and after.

e Support the Global Geodetic Reference Frame (GGRF) and the UN
GGIM Integrated Geospatial Information Framework (IGIF) via -

» Development of the Geodetic and Positioning thematic layer for
the implementation of the IGIF

» Educational, training, capacity building initiatives of the Global
Geodetic Centre of Excellence (GGCE) that will empower emerging
countries to contribute to a sustainable GGRF.

Engagement, Communication, Collaboration and Sharing



Capacity Development (CD) Initiatives

e Technical geodetic and geospatial seminars
» Fundamentals of geodetic surveying
GNSS CORS and positioning infrastructure and applications
Vertical reference — surfaces, geoids, tides, gravity, datum integration.

Manipulation and integration of geodetic / geospatial datasets (cadastre)

YV V VYV V

Geospatial information - dataset and database management, integrated
systems and interoperability of databases, visualisation, dissemination /
access

» Combining geodetic and geospatial information measurement techniques
and their applications — imagery, LiDAR, tidal, positioning etc

Engagement, Communication, Collaboration and Sharing



Capacity Development (CD) Initiatives

e “Soft skills” geodetic and geospatial information seminars

» Preparing CD organisational / operational plans; align plans with country
action planning, GGRF, IGIF; “why, what and how”; change management

» Understanding and leveraging the interaction of CD with GGRF, IGIF, GGCE

» Developing a Geodetic and Positioning layer / framework for the IGIF - similar
to “FELA — Framework for Effective Land Administration”

» Developing / Modernising the legal, policy, standards and practices, guides
frameworks

» Advocating / exposing the importance of what we do and produce to decision
makers; benefits to science, society and the environment; materials or
mechanisms that do this effectively

Engagement, Communication, Collaboration and Sharing
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T ¥ \ CHALLENGES IN A NEW REALITY
Session - Coordination of Global to Regional Geodetic Efforts through the United

Nations
Commission: 2 & 5

Discussion paper

A Geodetic and Positioning Thematic Layer — Identifying Tools to
Connect the GGRF and IGIF

Allison Craddock (USA), Graeme Blick (New Zealand), Ryan Keenan (Australia), Mikael Lilje
(Sweden) and Rob Sarib (Australia)



Future 2021 Activities

UN SCoG ETCB & UN GGIM

2021 Regional Geodetic Capacity
Development Questionnaire

!

Opportunity to

have your say!




Future 2021 Related Activities ?

IAG 2021

Scientific Assembly of the International Association of Geodes
June 28-July 2, 2021, Beijing, China

2 ®

First Circular
http://www.iag2021.com

Symposium 5, Session 6: Geodesy contributions to address societal challenges

This session solicits contributions focusing on aspects of :
* Development of sustainable Global Geodetic Reference Frame (GGRF)
Global and Regional collaboration to sustain GGRF
Recent progress from the UN, GEO and other stakeholders
Common challenges in geodesy that are related to societal issues



Future 2021 Related Activities ?

Possible GNSS CORS / Modernising Geodetic Datums / Capacity
Development sessions .....

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

ULAANBAATAR, MONGOLIA, 25 - 29 OCTOBER 2021

Organized jointly by
UN OOSA and
Mongolian Geospatial Association

Co-organized and co-sponsored by
International Committee on Global Navigation Satellite Systems and
Agency for Land Administration and Management, Geodesy and Cartography
of the Government of Mongolia

(580 UNITED NATIONS .Y
R Office for Outer Space Affairs SPAEEd-S I] GS :*-"_;_- :




