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4 Outline of Presentation

" Position and its importance

= Reference Systems and Frames

" Global Geodetic Reference Frames
" Modernizing the PGRS

* Modern PGRS and the GE
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How important is position in
your life?
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Position and its importance

“Everything that happens, happens somewhere.” *
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* UN-GGIM infomercial on
Geographic Information
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Position and its importance

Accurate Position = Better Decision
= Proper Response & Mitigation

Health

NYDROELECT RIC

Enengy supply

Forestry
NRM, Biodiversity

Encrgy Efficiency
— in buildings

EE In transportation

Waste
Agriculture menagement
Agnculture
Qzone COM as of 31Dec 2009
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" Position and its importance

‘\O'A Position accuracy requirement depends on application




So whatis a
reference system? What
differentiates it from a
reference frame?
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Before anything else...

Fnrfh eiirface

rhgreeqhiatinseh byikainss) thiestitmeedfotre widch

round bodweepenmdlgutbm[émmamvhuﬁhi sNEGde) (Snyder)
Can either be geocentric (origin at center of the Earth) or
geodetic (origin at specific point on surface of the Earth)
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Before anything else...

Datum vs. Coordinate System

A datum defines the A coordinate system determines
initial point and reference how locations are referenced from
surface the datum
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Before anything else...

Projection/ Coordina

Ellipsoid Datum te System

ITRS

Universal Transverse Mercator

PRS92

WGS84

Philippine Transverse Mercator

Clarke Spheroid of 1866

Luzon 1911
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Before anything else...

Projection/ Coordina
te System

Clarke Spheroid of 1866 v ITRS Universal Transverse Mercator
WGS84 WGS84

Philippine Transverse Mercator

Ellipsoid Datum

GRS80 PRS92

Luzon 1911
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" Reference Systems and Frames
<

\’ - Reference System is the complete conceptual definition of how a
coordinate system is formed

defines the origin and the orientation of fundamental planes or
axes of the system

* also includes the underlying fundamental mathematical and
physical models
* Forexample:
BIH-Defined CTP (1984.0)
%ZWGS 84
j(x)
ReferenceEllipsoid  Clarke Spheroid of 1866 WGS84 Ellipsoid GRS80 Ellipsoid Earth's Center
a 6,378,206.4 6,378,137.0 6,378,137.0 SifiiDenad orviess
b 6,356,583.8 6,356,752.3141 6,356,752.3142 Mfﬁ;?an
(1954.0)

f 1:294.9786982 1:298.257223563 1:298.257222101 = Y
,, wossa\ < WGS 84
’ Origin Station Balanacan Center of the earth Center of the earth

Source: Satellite Geodesy by Giinter Seeber; Physical Geodesy by Dr. Bernhard Hofmann-Wellenhof




Reference Systems and Frames

Reference Frame is the practical realization of a reference
system through observations

* consists of a set of identifiable fiducial points on the sky (e.qg.
stars, quasars) or on the Earth’s surface (e.g. fundamental

stations)

* Forexample:

Luzon Datum of 1911 Triangulation Network of the Philippines
PRS92 PRS92 GCP network
WGS84 WGS84 Frame
ITRS ITRF

Source: Satellite Geodesy by Giinter Seeber; Physical Geodesy by Dr. Bernhard Hofmann-Wellenhof



Reference Systems and Frames
| e

Luzon Datum of 1911

PRS92

WGS84

ITRS

GPS Monitor Stations
® NGA Site (11)

B NGA Test Site (2)
gé/ * USAF Site ®) WWE

LUZON 1911
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Triangulation Network of the Philippines

PRS92 GCP network

WGS84 Frame
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Datums in Use

Geodetic Control Networks

Horizontal Vertical Gravity
Luzon Datum Mean Sea Level AN R.IA absc?lute
gravity station

Philippine Reference

- Propagated by - Densified using
System of 1992 geodetic leveling gravity observations
: - Physical realization: - Physical realization:

VIIHIE) e sile benchmarks gravity stations

System 1984 (or ITRF)

- Propagated by GNSS
observation

- Physical realization:
geodetic control points

(passive and active)

g




g Luzon Datum of 1911

The Geodetic Datum for all surveying and mapping activities in
the Philippines until 1988

* Reference Ellipsoid |
Clarke Spheroid of 1866 ' 3

* Origin s £ e
Sta. Balanacan, Marinduque - \ |

* Reference Frame 2 e
Triangulation Network L Wo iKW i |
A “local” network of triangulation | P K |
points established using optical A
instruments and astronomical
observations. o Id

Used as reference in establishing ke
project controls for cadastral, | / -
topographic and hydrographic surveys| . -~ 5 \ 5

N =
Fig 1. PRIMARY TRIANGULATION OF THE PHILIPPINES )
2




Philippine Reference System of 1992

The reference system for all surveying and mapping activities in
the Philippines from 1992 to present

Reference Ellipsoid
Clarke Spheroid of 1866

Origin
Sta. Balanacan, Marinduque

Geoid-spheroid separation: 0.34 meters

Reference Frame
PRS92 geodetic control network

A “local” network of geodetic control p
oints established using global navigation
satellite system (GNSS) technology

With 7 transformation parameters relating
PRS92 and WGS84 (Orig)
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WGS84 and ITRF

WGS84

WGS84 reference frame established in
1987 was realized through a set of 11
TRANSIT (Doppler) station (later became
~15 GPS Tracking stations) coordinates in
XYZ world

e
v Q \ [WGs 84

‘&’ ." ';onm Ahlu; a
{ C . Argentina : Austraia @ ‘“
\l . GPS Monitor Stations o)
® NGA Site (11)
5 B NGA Test Site (2) e
— T = % USAF site (6) =
WGS 84 Station Coordinate Updates
Name Implementation date ITRF Epoch Accuracy
GPS Broadcast NGA Precise PRS92
Orbits Eph i
1987 1 Jan 1987 1-2 meters |
WGS 84(G730) 29 Jun 1994 2 Jan 1994 1994.0 10 c/component rms
WGS 84 (G873) 29 Jan 1997 29 Sep 1996 1997.0 5 cm/component rms
WGS 84 (G1150) 20 Jan 2002 20 Jan 2002 2001.0 lcm/component rms
WGS 84 (G1674) 8 Feb 2012 7 May 2012 2005.0 <lecm/component rms
WGS 84 (G1762) 16 Oct2013 16 Oct 2013 2005.0 <lecm/component rms

ITRF

International Terrestrial Reference Frame
(ITRF) established in 1988 was realized
through a combination of GNSS, VLBI, SLR
and DORIS station coordinates in XYZ
(with 1-mm sigma) worldwide

Constantly updated due to evolving
instruments and data increase, the latest
being ITRF2014

ITRF2014 sites
ey R

-90 90"
Y VLBl ¢SLR «GNSS ODORIS




PRS?2 vs. WGS84 vs. ITRF

Site ID

PBAY
PCB2
(PCAN
PCEB
PDAV

PDUM
) PFLO
"‘ PGEN

PILC

PLEG

PPPC
PSRF
PSTC
{PSUR
PTAC
PTAG
PTGY
PURD

Latitude
16.48313
15.45173
13.93374
10.31921
7.12732
9.32289
14.98443
6.06568
10.76405
13.16252
14.43746
9.77412
14.98340
14.28308
9.79284
11.25103
14.53690
14.10171
16.00576

PRS92

Longitude Height
121.14163 286.287
120.93742 37.585
121.39541 65.951
123.88844 67.631
125.64188 28.984
123.29860 28.498
120.49801 51.300
125.13011 50.667
122.55296 20.404
123.72834 157.954
120.48886 20.347
118.73876 18.841
120.92629 29.984
121.41315 18.869
125.49224 15.894
125.00281 21.860
121.03941 44.613
120.93692 674.062
120.57420 45.773

Original WGS84

Latitude
16.48151
15.45017
13.93229
10.31806
7.12645
9.32180
14.98289
6.06487
10.76284
13.16117
14.43595
9.77289
14.98187
14.28161
9.79177
11.24985
14.53540
14.10024
16.00415

Longitude Height
121.14294 324.584
120.93876 78.501
121.39678 112.329
123.88989 129.334
125.64341 101.715
123.30009 90.978
120.49936 92.514
125.13167 124.036
122.55441 77.770
123.72973 212.100
120.49023 63.102
118.74024 69.018
120.92764 72.243
121.41451 64.315
125.49370 82.751
125.00424 84.085
121.04077 88.429
120.93829 718.852
120.57562 84.154
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Latitude
16.48155
15.44606
13.93233
10.31811
7.12649
9.32184
14.98293
6.06491
10.76288
13.16122
14.43600
9.77293
14.98192
14.28165
9.79181
11.24989
14.53544
14.10028
16.00420

* Based on PageNET AGS coordinates
ITRF2008 from APRGP processing

ITRF2008

Longitude

121.14293
120.93881
121.39678
123.88989
125.64341
123.30008
120.49936
125.13166
122.55441
123.72973
120.49022
118.74023
120.92763
121.41451
125.49370
125.00423
121.04077
120.93829
120.57561

Height
322.8978
76.7968
110.4624
124.8694
98.8607
88.3908
90.7626
121.1308
75.3693
210.0499
61.3026
65.1462
70.5244
62.4868
80.2945
79.7290
86.6434
715.3871
80.4316

ITRF2008

i

WGS84 (Orig)




&
V“ What is so important about
kﬁ Global Geodetic Reference
8“ Frames?
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" Evolution of Datums

2

Geocentric (Global) and dynamic datums
(e.g. WGS84, ITRF)

Local (National) and static datums
(e.g. NAD83, Luzon Datum, Tokyo Datum)

Modernization of the Philippine Geodetic Reference System

44th Annual Regional Convention — Geodetic Engineers of the Philippines, Inc. Regional Division Il
Otel Pampanga, San Fernando City

16 — 17 March 2018




Modernization of the Philippine Geodetic Reference System

44th Annual Regional Convention - Geodetic Engineers of the Philippines, Inc. Regional Division |l
Otel Pampanga, San Fernando City

16 - 17 March 2018




Global Geodetic Reference Frames

February 26, 2015

UN General Assembly Resolution No. 69/366

‘A call for the adoption of a global geodetic reference frame for sustainable

development’

7
{

United Nations

United Nations Aresisonss
‘ General Assembly D vien 2003

Agenda item 9

Resolution adopted by the General Assembly on 26 February 2015
[withou reference to a Main Committee (4/69/L 53 and Add.1)]

69/266. A global geodetic reference frame for sustainable
development

The General Azsembly,
Reqgfirming the purposes and principles of the Charter of the United Nations,
Reqffirming aiso its resolution 54/68 of 6 December 1999, in which it
endorsed the resolution entitled “The Space Millennium: Vienna Declaration on
Space and Humsn Development”,' which included, imter alia, key actions to
improve the efficiency and security of transport, search and rescue, geodesy and
other activiies by promoting the en.lwxemem of, universal access to and
of spaca-based g systems, including Global
Navigation Satellite systems,

Reagfirming further its tesolution 57/253 of 20 December 2002, in which it
endorsed the Plan of Implementation of the World Summit on Sustainable
Development (Johanmesburz Plan of Implementation), ® and means of
implementation, which included, inter alia, strengthening cooperation and
coordination among global observing systems and research programmes for
integrated global observations, taking into account the need for building capacity
and sharing of data Fom ground-based observations, satellite remote sensing and
other sources among all countries,

Reqgfirming its resolution 66/288 of 27 July 2012, in which it endorsed the
outcome document of the Umted Nations Conference on Sustainable Development,
entitled “The future we want”, in which Heads of State and Government recognized
the importance of space-mchnnl.ogy-based data, in situ monitoring and reliable
geospatial pment policymaking, and
project operations,

Noting Economic and Social Council resolution 2011/24 of 27 July 2011, by
which the Council established the Committee of Experts on Global Geospatial
Information Management, encouraged Member States to bold regular high-level,

Adopted by the Third Usited Nations 3ad Peacafil Uses of Outer Space
amsnczm) mmmmzmsowlm(uow 16416, chap. 1. solution 1)

g e Work St cn Stavsbie Dot Ik St 4 26 g uqm.na
2002 (Unied Natioms pubicarion, Saes No. £030A | aod comigedimn chp. L

RN pm;«_m.&) off
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Global Geodetic Reference Frames

“generic term for a framework which allows users to precisely determine and express locations on
the Earth, as well as to quantify changes of the Earth in space and time” — UN GGIM

- A
GGRF is fundamental for monitoring changes to the Earth
including the continents, ice caps, oceans and the atmosphere.
It is also fundamental for mapping, navigation and universal
timing.
T wm Y,

*WGS84 and ITRF are ‘synonymous’ (aligned to cm-level)

?\
L 3
-
é UN-GGIM
UNITED NATIONS INITIATIVE ON
GLOBAL GEOSPATIAL
- INFORMATION MANAGEMENT
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W4 Global Geodetic Reference Frames

ITRF IN THE ASIA-PACIFIC
Country Geodetic Datum ITRF
Australia GDA9%4 ITRF92@1994.0
GDA2020 ITRF20yy (?)
Papua New Guinea PNG94 ITRF92@1994.0
Indonesia DGN95 ITRF2005@1995.0
Ina-GRS2013/SRGI2013| ITRF2008@2010.0
Japan JGD2000 ITRF94@1997.0
Taiwan TWD97 ITRF94@1997.0
Singapore SVvy21 ITRF95@1995.0
New Zealand NZGD2000 ITRF96@2000.0
China CTRF2000 ITRF97@2000.0
Hong Kong HongKong2000 ITRF96@1996.0
Malaysia GDM2000 ITRF2000@2000.0
South Korea KGD2002 ITRF2000@2002.0
Viet Nam VN2000 ITRF2005@20xXx
Brunei Darussalam GDBD2009 ITRF2005@2009.0
Thailand (Zero-Order Network) ITRF2005@1996.3
PRS92
Myanmar Myanmar2000 (?) ?
Y Cambodia (Koica Proj in progress) | ITRF2000@1998.9
Laos LAO97 (local) n/a
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What is a modern PGRS? How
do we go about it?
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Limitations of PRS%2

Global Geodetic Reference Frame Philippine Reference System of 1992

gener. ’f; term for /a ];r atmew_Of 3 WZ’Ch e Standard reference system for all surveying
use.rs O precisely aetermine and exp ress. and mapping activities in the Philippines, by
locations on the Earth, as well as to quantify virtue of E.O. 45
changes of the Earth in space and time” e
— UN GGIM A homogeneous national network of geodetic

/'_"F\

y

control I;’,tgints (GCPs), marked by surv,?/_
is

mAt the.time, of establishment, PRSI

establiSHeHeS Eﬁéetféﬁ%s%’ff&ﬁm{%ﬁ{@?m
country. Mfyg&ﬁgfo%/!s a static and

PERINTILRPINE REFEI??QI(sy"SQem'TEM BIER9:912

Mabudis Island

=\
=\ UN-GGIM
<‘7 SfRin

Babuyan Island

Examples: WGS84 and ITRF e BB
\ A4 7
x ‘ International Terrestrial P“ @2 b ri r S
- \'Q, ms M Reference Frame
World

I TR F B e
=RTO PRINCESA A NPT A

‘A nlegadIsland? [

= . iICEsAd  Taytaf 'Z OSSR

2. “mm 1103 SN 2\

K. . Kuy-1d 0N A iR
) Sustem , - & g
) - < ' imbucan Island;Balabac ~ AEas N K.
iy 19.4 ;‘ L‘I‘g_agsaysayv Y
By Tubigan Island%UL-z Sarangisl

*WGS84 and ITRF are almost ‘synonymous’ (aligned to cm-level) 5A002:5002 fsland
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’ Limitations of PRS92
N

N

Global Geodetic Reference Frame Philippine Reference System of 1992

= Dynamic = Static
= Global fit = Local fit

PRS92 Map

WGS84 Map

O AT L S vamAW X h 0 T a0
186 RREN 120" 122 124 128 126"

Plate tectonics
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Y% Modernization of the PGRS

Major Objective:

To develop and provide access to an
authoritative geodetic reference system aligned
with a global geodetic reference frame, that will
serve as the common reference for all surveying

and mapping activities in the country
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_ Modernization of the PGRS

Technical Working Group on the PGRS Modernization

Government

PHIVOLCS
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Modernization of the PGRS

Modern PGRS
|

Philippine Geocentric
Datum of 2020
(PGD2020)

15° 120° 125' 130°

Feca =~ ‘\.\\\

1 SRR ARG,

\\\ - \b\\\'\%'
NN

EES

T = 0% X
af
R

-~ % 3
PN
R o
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A

Components :

Migration to a geocentric and
dynamic datum (Philippine
Geocentric Datum 207??)
N

Development and
Maintenance of the Philippine
Geodetic Vertical Datum 2020

Strengthening of core
competencies, R&D and IEC

Modernization of the Philippine Geodetic Reference System

Otel Pampanga, San Fernando City
16 - 17 March 2018
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’ Modernization of the PGRS
<

-- Establish 200 AGS

-- Develop deformation model
-- Compute ITRF coordinates of PageNet
-- Re-observe 3000 GCPs (Zero, 15t & 2M9)

-- Densify gravity stations
-- Re-compute PGM2014

-- Train NAMRIA staff

-- Massive IEC campaigns

-- Amendment of existing laws (PRS92 to
PGD2016)

-- R&D on PGRS Modernization




Amendment of
enabling law

Capa.city building and IEC campaigns
Preparation and publication of technical manuals and guidelines
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PGD2020: Densification of PAGeNet

The country’s network of
permanently-installed, continuously
operating geodetic reference stations

> 41 stations operational
» 6in Region Ill (PCB2, PFLO, PMRV,
PSNR, PSRF, PTAR)
» 3 IGS sites (PTAG, PPPC, PGEN)
» 2 MGM-Net sites (PLUZ, PMIN)
» 1 REGINA site (PTGG)
» 6 AGS for installation this year
» Tandag City, Surigao del Sur
»  Pagadian City, Zamboanga del Norte
» Maramag, Bukidnon

. » 6 sites for reconnaissance in 2018
Y Modernization of the Philippine Geodetic Reference System
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PGD2020: Alignment to ITRF

Connect PAGeNet to ITRF and compute coordinate solutions
using Bernese Software

Google

http://www.igs.org/
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PGD2020: Alignment to ITRF

May 2015 — August 2016 May 2015 — March 2017

dN dE 2D au dN dE 2D du

PTAG 0.006 (0.035) 0.035 (0.005) 0.012 (0.048) 0.049 (0.013)
PPPC (0.026) 0.035 0.044 (0.005) (0.024) 0.049 0.055 (0.003)
PGEN (0.009) (0.017) 0.020 (0.012) (0.014) (0.025) 0.029 (0.004)
PBAS 0.035 (0.056) 0.067 0.001 0.053 (0.081) 0.097 (0.002)
PTUG 0.035 (0.059) 0.069 (0.004) 0.050 (0.084) 0.098 (0.007)
PBAY 0.031 (0.052) 0.060 (0.005) 0.052 (0.083) 0.098 (0.024)
PCAT 0.035 (0.024) 0.042 0.001 0.052 (0.040) 0.065 0.006
PILC (0.017) 0.001 0.017 (0.001) (0.019) 0.004 0.020 (0.000)

PageNET Coordinate Monitoring

‘| = PBAS
= PILC

s | = PBAS
0100 e ¢ 2~ }Im = P|LC
o -« PPPC
-+ PTAG
-+ PBAY
-+ PGEN
- PTUG
= PCAT

2D Displacement (m)
o

0.040

0.010

0.000

1.05.15 24.07.15 16.10.15 8.01.16 1.04.16 24.06.16 16.09.16 9.12.16 3.03.17
Time (Local)




PGD2020: Alignment to ITRF

in ITRF2014

; \ PFLO _Solp: PAGENET _ Date: 16-Mar;2018 14,983 120.499 9{m

70 L i i PMRV  Solp: PAGENET  Date: 16-Mar;2018  14.436 120.490 6]m i
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PFLO: 24.21 +/- 0.17 mm (NW) PMRV: 32.30 +/- 0.24 mm (NW)
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PGD2020: GCP Re-observation

Completed re-observation of the zero-order geodetic control

points
2008-2010 Campaign

- 59 stations occupied
Luzon - 33 Mindanao — 16
Visayas — 10

- 11 interconnected loops

- 9 hours per session
(2 sessions per loop)

- Observed using dual frequency receivers

ZBS-67 (2008)

2015 Re-observation
- 66 stations occupied
Luzon —35 Mindanao - 17
Visayas — 14
- 9Yinterconnected loops
- 12 hours per session
(2 sessions per loop)
- 18 of the 66 stations are new points
ZBS5-67 (2015)
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PGD2020: GCP Re-observation

Completed re-observation of the zero-order geodetic control

points
2010 - 2015
Cluster ITRFO8 Local WGS84
Annual Rate {cm) | Direction | Annual Rate {cm) | Direction
Eastern Luzon 3.89 NW 211 NW
North-western Luzon 4.80 NW 1.28 NW
Western Luzon 2.64 NW 0.44 SW
Southern Luzon 2.15 NW 1.53 NE
Bicol 4.00 NW 211 NW
Western Visayas 0.74 SE 2,57 SE
Eastern Visayas 3.00 NW 117 NW/NE
Central Mindanao 2.01 SW/NW 1.70 SW/SE
Eastern Mindanao 3.05 NW 1.57 NW
Southern Mindanao 1.59 SwW 2,51 SW
Western Mindanao 1.45 SE 2.04 SE
Palawan 2.64 SE 4.28 SE
Maximum: BHL — 94 = 0.424m NW, (2D, local WGS84)
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PGD2020: GCP Re-observation

Ongoing re-observation of the 1- and 2"%-order GCPs

PROVINCE 15T 28D | Alternate| Total
Siquijor 33 33
Batanes 41 41
Ilocos Norte 3 12 2 17
Ilocos Sur 1 21 8 30
La Union 2 13 9 24
Pangasinan 4 32 7 43
Nueva Vizcaya 2 6 12 20
Quirino 6 4 10
Isabela 4 53 27 84
Cagayan 4 57 15 76
Abra 27 10 37
Kalinga 13 9 22
Ifugao 1 15 7 23
Apayao 20 6 26
Benguet 2 23 11 36
Mountain Province 1 21 4 26
Bulacan 6 18 24
Aurora 21 13 34
Nueva Ecija 1 18 26 45
Pampanga 14 35 49
Zambales 1 12 11 24
Tarlac 2 26 23 51
Bataan 4 14 18
NCR 2 13 31 46
Cavite 4 12 16
Laguna 2 8 15 25

Modernization of the Philippine Geodetic Reference System |
44th Annual Regional Convention — Geodetic Engineers of the Philippines, Inc. Reg|onc|l D|V|5|on Il Pre/:mmary results
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PGD2020: GCP Re-observation

Ongoing re-observation of the 15t- and 2"°-order GCPs

Average 2D
Province Displacement Direction
(m)
Aurora 0.32 NE
Bulacan 0.25 NW
Bataan 0.23 NE/NW
Nueva Ecija 0.48 NE
Pampanga 0.74 NE
Tarlac 0.51 NE
Zambales 0.38 NE

Preliminary results
in WGS84 (Orig)
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PGD2020: GCP Re-observation

Bohol GCP re-observation after the M7.2 October 2013

earthquake

Accuracy No. of GCPs No. of Failed Baselines
Order Affected GCPs
Standard | Re-observed / Total No. Baselines
2¢ | 20ppm 26 BHL-73, BHL-68, BHL-76, BHL-94 16 /325
BHL-7, BHL-27, BHL-29, BHL-30, BHL-31, BHL-33, BHL-34, BHL-37, BHL-39, BHL-40, BHL-
3¢ | 50ppm 99 47, BHL-48, BHL-3005, BHL-3016, BHL-3059, BHL-3060, BHL-3066, BHL-3069, BHL-3075, 287 /4,851
BHL-3079, BHL-3081, BHL-3086, BHL-3094, BHL-3095, BHL-3096, BHL-3099
BHL-3847, BHL-3848, BHL-3849, BHL-3850, BHL-3859, BHL-3860, BHL-3861, BHL-3862,
4% | 100ppm ot BHL-3863, BHL-3864,BHL-6001, BHL-6006, BHL-6007, BHL-6008, BHL-6009, 251/12,403
P e .g-@?_ ':9_ ) B S ,ez‘@y. '&
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PGD2020: Deformation Modelling

SN »  Sub-TWG on Deformation Modelling
NN ‘Qbm\\ >  NAMRIA, Phivolcs, UP and Feati

e » \\i! ~ ~_ 500
IS \\\\\\m\\\\‘\i\s\ 2 »  3-day Dynamic Datum Course with Newcastle

e~ 4

NN University (UK
= . L 2 > niversity ( )

= . S\ { »  Prototype deformation model created based on 3
NN

. \h
RSaaw
NN

SOSSes P ST

years PageNET data
'\\ s » Model to be supplemented with campaign data
from NAMRIA GCP re-observations and Phivolcs
campaign sites (1996 to present)

) o
=
i

0 100 200 300 400 500 600 700 800 900 1000

Modernization of the Philippine Geodetic Reference System

44th Annual Regional Convention — Geodetic Engineers of the Philippines, Inc. Regional Division Il
Otel Pampanga, San Fernando City

16 — 17 March 2018




Towards a velocity grid for
the Philippines

Chris Pearson

118° 120° 122° 124° 126°
Deformation Modeling Training for Geodesy Division Personnel
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PGVD2020: Recomputation of PGM

Densification of gravity stations
»  To date: 3,383 stations Universe: 41,000

Re-computation of the Philippine Geoid Model 2014
»  PGMZ2016 already available

Ongoing re-levelling campaign to troubleshoot level

network
» 200 of 1,000 target benchmarks surveyed in Luzon (FY2017)

Note : PGM2016 is available for download at

namria.gov.ph; ) / - 7 “P200 11400 11600 11800 12000 12200 12400 12600 12800
Featured Site- Philippine Geoid Model PHILIPPINE GEOID MAP 2014

NATIONAL MAPPING AND RESOURCE INFORMATION AUTHORITY Philippine Geoid Map 2016.93
May Branch
w'au P “:-oﬂm Local WGS84 fit to Nationwide BMs (N-msl)
SCALE 1.2.300,000

s m 1w

Modernization of the Philippine Geodetic Reference System

44th Annual Regional Convention — Geodetic Engineers of the Philippines, Inc. Regional Division Il
Otel Pampanga, San Fernando City

16 — 17 March 2018




f Strengthening of Competencies
2

4 Amendment of laws, policies and guidelines
N
o

MALACANANG
Manila

EXECUTIVE ORDER NO.

ADOPTING THE PHILIPPINE GEOCENTRIC DATUM OF 2016 (PGD2016) AS THE
STANDARD GEOMETRIC REFERENCE OF SURVEYS AND MAPS IN THE
PHILIPPINES

WHEREAS, the Philippine Reference System of 1992 (PRS92) was adopted as the
standard reference system for surveying and mapping activities in the country pursuant to
Executive Order (EO) No. 45, dated 5 January 1993, as amended by EO 280 dated 14 August
2000 and EO 321 dated 2 July 2004.

WHEREAS, PRS92 is a local and static reference system and has remained unchanged
since its establishment in 1989-1992, despite the country being subjected to regular ground
deformations such as earthquakes and crustal drifts that have affected the consistency of
positioning in the country.

WHEREAS, in order to meet the accuracy requirements for a primary geodetic
reference, there is a need to upgrade and modernize the national geodetic reference system in
order to deliver global, interoperable and more accurate geospatial information in support of
socio-economic, environmental, scientific, and other developmental initiatives of all sectors,
including cls change adaptation and di risk reduction and management activities.

'S

WHEREAS, the Philippines is one of the co-sponsors of the United Nations General
Assembly resolution A'/RES/69/266 of 26 February 2015 on the adoption of a global geodetic
fe frame for inable development.

WHEREAS, a modern geodetic reference system must be aligned to the geocentric
International Terrestrial Reference System (ITRS) for globally consistent and uniform
coordinate reference system.

WHEREAS, the new geodetic ref: system is compatible with modern positioning
technologies such as Global Navigation Satellite Systems (GNSS) that can support multi-
sectoral applications such as surveying and mapping, environment monitoring, precision
agriculture, natural resources g di ing and gency resp aviation,
maritime and land transportation, among others.

Re-submitted proposed Executive Order on
the Philippine Geocentric Datum of 2020
(PGD2020) to the DENR

NOW, THEREFORE, I, RODRIGO R. DUTERTE, President of the Republic of the
Philippines, by virtue of the powers vested in me by law, do hereby order:

SECTION 1. The development of a modern geocentric reference system to be known
as the Philippine Geocentric Datum of 2016 (PGD2016) that will be adopted as the new
standard reference system for all surveying and mapping activities in the country.

4z

Otel .
16 —17 March 2018

ilippines, Inc. Regional Division |l




Strengthening of Competencies

Research and Development in support to the PGRS
Modernization

- Partnership with the UP-TCAGP to undertake research
studies on topics relevant to the PGRS modernization,
i.e.

» /mplications of migrating to semi-dynamic geocentric datum

= Fffects of datum change to titling

=  Recommended transformation strategy in relating existing
systems to the new datum

@, S
S =
Evaluation and Assessment on the

Effects of Shifting the
Existing Cadastre to Geocentric Datum:

A research project in support of the Modernization of
the Philippine Geodetic Reference System
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’ Strengthening of Competencies

\ Research and Development in support to the PGRS
Modernization

Towards the Development of the
IHRF in the Asia-Pacific Region

Jak Sarmiento

August 20k NAMRIA Report

Surveying and Geospatial Engineering
School of Civil anc Environsental Engineering
Supervisors: Pr. Chris Rizos 8 Pr. Craig Roberts

L
Globalisation of Heights u

THRT -related studies in the past 25 years.
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’ Strengthening of Competencies
@5

Research and Development in support to the PGRS
Modernization

Remote sensing and field investigations of the earthquake cycle
John Dale B. Dianala, PhD student, Department of Earth Sciences, University of Oxford,
United Kingdom; with a CHED-Newton PhD Scholarship

Instructor (on study leave), National Institute of Geological Sciences, University of the
Philippines, Diliman

Supervisor: Richard T. Walker, Professor of Tectonics, Department of Earth Sciences,
University of Oxford, United Kingdom

UNIVERSITY OF

OXFORD

I}
Right: Map of ngid block model showmg faults (white lines) on the Visayas Block (orange area) that rnaptured in signaficant
earthquakes m 1994, 2012, and 2013 (see text for description of these earthquakes)
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Strengthening of Competencies

Complimentary subscription to PAGeNet services for DENR
regional offices and GNSS suppliers

IAMTA GG 537 oot v 2

oot How it Wark yrtom Owervieow , ing the Pugete Servions B 1 eitact |
9
REPURLIC OF THE PRILIPPINLS
]

NATIONAL MAPPING AND RESOUR(E INFORMATION AUTHORITY

MEMORANDUM OF UNDERSTANDING

AONOW ALL MEN BY THESE PRISIENTS:

ABOUT PAGENET HOW IT WORKS SYSTEM OVERVIEW ACCESSING THE PAGENET SERVICE & recs Tha Memorandumof Underviandng & made and ertered 6o by and Betweerc
‘ — - o —aar e e B3
o, . eren. represereed by Dv. Peter N,
A " 0 e
ACCESSING THE PAGENET RTX Conec Son Werkfiow )
RISOURCES (00 I w'wd
bv

)
4

-
SN

-wmmwmm-un-wm
(Mtp//pagenet narmria pow Chck o the Regivier Aok of the left meny pone.
-mmnmm:&sﬂm“m-‘ummmmm
emas aadess

REGISTER J

MANAGE ACCOUNT

~

* Once sctivarted, 10g 0N 10 yOur SCCOURt Via the PagehET Socer Dusness Conter websne
(retp//pagenet namna o p/SC)

* Subacr e 10 1he 000N PagenilT service IRat you wind 80 vad,

* Emad the gred Memorandum of Agreement 10 be found in the Terms and Condtion
munwu:mu

DOWNLOAD RINEX

Office b0 poy the

A

hnlmwdwmnhmm“wmwm»mw
Casver's odfor fee.
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Free 15s (2018 only) and 30s (2008-2018) RINEX data for
download

NEWS AND EVENTS

You are here > Home > MNews and Events

NAMRIA to offer PAGeNet RINEX data for free starting 2018

Charisma Victoria Cayapan | 13 December 2017

Good news to the geomatics and scientific community!

Starting 01 January 2018, RINEX* data from the Philippine Active Geodetic Network (PAGeNet)
will be offered to the public for free. This move is aimed at mainstreaming the use of

PAGeNet products and services in various surveying and mapping activities of its stakeholders
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How will a modern PGRS
impact geodetic engineers?




Modern PGRS and the GE

v A ‘world-class’ PGRS = A ‘world-class’ GE

Consistent, Accurate, Up-to-date and Interoperable
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’ Modern PGRS and the GE
N -

PGD2020

PGD2020 U b =14°327.54"N
b =14°32'7.43"N =121° 2'25.95"
=121°2'26.78"

Left-laterally displaced pilapils (rice paddy dikes) in Imugan, Nueva Vizcaya
along the Digdig Fault rupture of the 1990 Northern Luzon Earthquake.

é‘\: v' More equipped to deal with the changing Earth

GEs have access to position data that reflects real world conditions
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Modern PGRS and the GE

v’ Surveying made easier

Availability of reference station data 24/7/365 through the PAGeNet
No need to put up a base station
Ongoing densification of PAGeNet to bring corrections closer to stakeholders
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Modern PGRS and the GE

v’ Latitude
oS ' Longitude

W v Elevation (AMSL)
i v Gravity
v" Multi-temporal

@ PHILIPPINE GEOID MAP 2014
NATIONAL MAPPING AND RESOURCE INFORMATION AUTHORITY
[ Mapping and Geodesy Branch

Geodesy

0 P ™ [

v’ Surveying made easier

A 4-D geodetic reference with unified control points
Elevation measurements using GNSS and the Philippine Geoid Model
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Modern PGRS and the GE

<> C B ‘@ www.geoportal.gov.ph/viewer/ RN B 4 ‘Q gnss heighting —)‘ ¥OoOn €

G Imageresultforanaw.. @ ¥ Most Visited @ Suggested Sites (@) Getting Started @ Web Slice Gallery @) Foxstart @, Amazon [ Booking.com

Map Viewer

008 e
. &8
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[search...

= [ A2 | by agency | by Category | by Agency Node
2 iy ) @ (2 MMDA
E - ) ‘ |3 NAMRIA
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e f// ” s 5] Active Geodetic Station Tier 2
g y 3

[E] Active Geodetic Station Tier 3
[E] Archipelagic Baseline
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T
Geodetic Control Point - Zero Order

v’ Surveying made easier

Online portal for viewing geodetic reference station data
Web-based transformation utility (PRS92 <> ITRF <> WGS84)
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Modern PGRS and the GE

TR“ N MILL ‘ &_:[;BH_UDN

Revenue

BILLION

Connected People GBs of Data

v Opens the door to a world of applications

Accurate and up-to-date positions at the palm of your hand
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In closing...
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