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Component/s: Active Geodetic Station Coordinates
Details:

The Mw 6.9 earthquake that hit Cebu and surrounding provinces last 30
September 2025 (09:59 PM PhST) has induced a significant displacement in
one of PAGeNet’s active geodetic stations in the area.

Based on PHIVOLCS’ bulletin (Annex “A”), the earthquake was detected
by their sensors as far as Mauban, Quezon in the north, and Sindangan,
Zamboanga del Norte in the south.

. Epicenter

ﬁ- Active Geodetic Station

Epicenter (Mw 6.9 Offshore
Northern Cebu Earthquake)

PBOG !, located approximately 19kms southwest (SW) from the
earthquake’s epicenter, recorded a ~0.71m 2D displacement northeast (NE)
from its previous day’s position. No significant anomaly is observed in the Up

1 Roof-based AGS established last 2019 in Bogo City, Cebu (https://pagenet.namria.gov.ph/AGN/2019PBOG.
aspx)
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component of the station position. See Annex “B” for the PBOG Station
Coordinate Time Series.

AGS Approximate Measured Displacement

Location Distance from
Type Epicenter Northing Easting Up 2D

PBOG | Bogo City, Cebu | RBS 19 kms 0.38 m |0.60m [0.05m |0.71 m

While no significant offsets were observed in the daily positions of other
PAGeNet stations in the vicinity of the epicenter, the stations’ Velocity and
Displacement Engine (VADASE)? streams recorded a spike around the time the
earthquake struck. Based on available VADASE data, the highest recorded
instantaneous 2D displacement3 was ~7.7 cm in PILC (Iloilo City), which is
approximately 178 kms away from the earthquake epicenter. Other stations
that detected the earthquake are listed in the table below. See Annex “C” for
the VADASE Plots.

Site Location AGS Distance from VADASE
Code Type Epicenter Displacement (2D)
PILC Iloilo City GBS 178 kms ~ 7.7 cm
PCEB Cebu City RBS 90 kms ~ 6.4 cm
PBUT Butuan City RBS 282 kms ~ 2.2 cm
PSRG Sorsogon City GBS 208 kms ~2.0cm
PSIP Sipalay City RBS 238 kms ~1.1cm
PSJM | San Jose, Occidental Mindoro RBS 260 kms ~ 1.1 cm
PCL2 Calapan City RBS 410 kms ~ 1.0 cm
PROM Romblon, Romblon RBS 260 kms ~ 0.8 cm

* GBS - ground-based station, RBS — roof-based station

NAMRIA continues to monitor the stations to provide updated
information to all concerned.

2 VADASE — a processing algorithm that provides autonomous estimation of real-time velocities and
displacements of a GNSS receiver.
3 PBOG was down at the time of the earthquake (09:59 PM PhST)



Annex “A”

DEPARTMENT OF SCIENCE AND TECHNOLOGY
PHIUPPINE INSTITUTE OF YOLCANOLOGY AND SEISMOLOGY

EARTHGRUAKE INFORMATION NO. : 4

PHIVOLCS Building, C.P Garcia Avarme, T7P.- Diliman, Quezcn City, PHILIPPINES
Tel: 8426-1468 Fax: 8027-1087

Date/Time : 30 Sep 2025 - 09:57:44 PM

Location : 11.10°N, 124.14°E - 01% km N 70° E of City Of Bogo (Cebu)
Depth of Focus (Km) : |00S

Origin : TECTONIC

Magnitude : Mw &.%
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Reported Intensities - Intensity VIl - City of Bogo, Daanbantayan, Medellin, San Remigio, and Tabuelan, CEBU
Intensity VI - Murcia, NEGROS OCCIDENTAL; Bantayan, Borbon, Catmon, and Sogod, CEBU

Intensity V - Cataingan, Esperanza, and Pio V. Corpuz, MASBATE; City of Cadiz, Hinigaran, Moises
Padilla, City of San Carlos, San Enrique, City of Sipalay, and Toboso, NEGROS OCCIDENTAL;
Dauis, City of Tagbilaran, and Talibon,
BOHOL; Alcoy, Argao, Asturias, Carmen, Compostela, Consolacion, Dalaguete, Danao City,
Liloan, Oslob, Samboan, San Fernando, and Santander, CEBU: CITY OF CEBU; CITY OF LAPU-
LAPU; Almeria, Biliran, Cabucgayan, Caibiran,

Culaba, Kawayan, Maripipi, and Naval, BILIRAN; Abuyog, Alangalang, Albuera, Babatngon,
11.20a Barugo, Bato, City of Baybay, Burauen, Calubian, Capoocan, Carigara, Dagami, Dulag, Hilongos,
202302301352 MESDUOSBF  Hindang, Inopacan, Isabel, Jaro,
Javier, Julita, Kananga, La Paz, Leyte, Macarthur, Matag-Ob, Matalom, Mayorga, Merida, Palo,
Palompon, Pastrana, San Isidro, San Miguel, Santa Fe, Tabango, Tabontabon, Tanauan, Tolosa,
Tunga, and Villaba, LEYTE; ORMOC
CITY; CITY OF TACLOBAN

Intensity IV - City of Ligao, ALBAY; Dimasalang, Mandaon, City of Masbate, Milagros, Monreal,
Palanas, San Fernando, and San Jacinto, MASBATE; Bulan, Bulusan, Casiguran, Irosin,




Magallanes, and Pilar, SORS0OGON; Dao, City of

Roxas, and Sigma, CAPIZ; Leganes, ILOILO; City of Bago, City of Himamaylan, llog, and City of
Kabankalan, NEGROS OCCIDENTAL; Ubay, BOHOL; Amlan, Bacong, City of Bais, City of
Bayawan, Dauin, San Jose, Santa Catalina, City

of Tanjay, and Zamboanguita, NEGROS ORIENTAL; Arteche, City of Borongan, Can-Avid, Dolores,
General Macarthur, Guiuan, Hernani, Lawaan, Mercedes, Oras, Salcedo, San Julian, Sulat, and
Taft, EASTERN SAMAR; Mahaplag.

LEYTE; Allen, Bobon, Catarman, Catubig, Gamay, Lacang, Lapinig, Lope De Vega, Mapanas,
Mondragon, Palapag, Pambujan, Rosario, San Antonio, San Roque, and Victoria, NORTHERN
SAMAR; Almagro, City of Calbayog, City of

Catbalogan, Marabut, San Jorge, and Tagapul-an, SAMAR; Anahawan, Bontoc, Hinunangan,
Hinundayan, Libagon, Liloan, Limasawa, City of Maasin, Macrohon, Malitbog, Padre Burgos,
Pintuyan, Saint Bernard, San Francisco, San

Juan, 8an Ricardo, Silago, Sogod, and Tomas Oppus, SOUTHERN LEYTE; City of Dipolog,
ZAMBOANGA DEL NORTE; Mambajao, CAMIGUIN

Intensity Il - Daraga, and City of Legazpi, ALEAY; City of Iriga, CAMARINES SUR; Donsol,
SORS0GON; Ibajay, Kalibo, Makato, New Washington, and Numancia, AKLAN; Tibiao, ANTIQUE;
City of Dumaguete, and Sibulan, NEGROS

ORIENTAL; Rizal, ZAMBOANGA DEL NORTE; Balingasag, and Laguindingan, MISAMIS
ORIENTAL; CITY OF CAGAYAN DE QRO

Intensity Il - Gubat, and Juban, SORSOGON; Malay, AKLAN; Sirawai, ZAMBOANGA DEL NORTE;
Initao, MISAMIS ORIENTAL

Intensity | - Hinoba-an, NEGROS OCCIDENTAL; Siocon, ZAMBOANGA DEL NORTE; City of
Tandag, SURIGADQ DEL SUR

Instrumental Intensities:

Intensity V1 - CITY OF CEBU; Villaba, LEYTE

Intensity V - Esperanza, MASBATE; Argao, Asturias, Danao City, and City of Talisay, CEBU; CITY
OF LAPU-LAPU; Abuyog, Carigara, and Hilongos, LEYTE; ORMOC CITY

Intensity IV - Milagros, MASBATE; Bulusan, SORS0GON; City of Roxas, and Tapaz, CAPIZ; City of
Bago, and City of La Carlota, NEGROS OCCIDENTAL; Moalboal, and San Fernando, CEBU;
Kawayan, BILIRAN; Alangalang, Dulag, and

Javier, LEYTE; Palapag, Rosario, and San Rogque, NORTHERN SAMAR; Gandara, and Villareal,
SAMAR; Hinunangan, Malitbog, and Sogod, SOUTHERN LEYTE

Intensity Il - City of Legazpi, ALBAY; City of Iriga, CAMARINES SUR; Malinao, AKLAN; President
Roxas, CAPIZ; Nueva Valencia, and San Lorenzo, GUIMARAS; Talibon, BOHOL; City of Borongan,
and Can-Avid, EASTERN SAMAR;

Matag-Ob, LEYTE; San Jorge, SAMAR; Padre Burgos, SOUTHERN LEYTE; Balingasag, and City of
Gingoog, MISAMIS ORIENTAL ; City of Surigao, SURIGAD DEL NORTE

Intensity Il - Gumaca, and Mulanay, QUEZON; Ragay, CAMARINES SUR; Panganiban,
CATANDUANES; Castilla, S0ORSOGON; CITY OF ILOILO; Mapanas, NORTHERN SAMAR;
Dumingag, ZAMBOANGA DEL SUR; Kapatagan, LANAO DEL

NORTE; CITY OF CAGAYAN DE ORO

Intensity I - Mauban, QUEZON; Boac, MARINDUQUE; Pinamalayan, ORIENTAL MINDORO;
Mercedes, CAMARINES NORTE; Virac, CATANDUANES; Dalaguete, CEBU; Hernani, EASTERN
SAMAR: Marabut, SAMAR; Sindangan, ZAMBOANGA

DEL NORTE; Initao, MISAMIS ORIENTAL; Tubod, SURIGAD DEL NORTE

Expecting Damage

YES

Expecting Aftershocks : |YES

Issued On

01 October 2025 - 07:45 AM

Prepared by

KMG/GED/CNDA/ALTDS/KJRE/EBO

IMPORTANT

This will be the only bulletin issued unless additional information becomes available.
Always refer to the latest earthquake information posted at the PHIVOLCS official
website (https://www.phivolcs.dost.gowv.ph).

Source:

https:/ /earthquake.phivolcs.dost.gov.ph/ 2025 _Earthquake_Information/September/ 2025

0930 1359 B4F.html



https://earthquake.phivolcs.dost.gov.ph/2025_Earthquake_Information/September/2025_%20%200930_1359_B4F.html
https://earthquake.phivolcs.dost.gov.ph/2025_Earthquake_Information/September/2025_%20%200930_1359_B4F.html

Annex “B”
PBOG

(Bogo City, Cebu)
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1. Processed using the AUSPOS - Online GPS Processing Serv

Notes



2. Due to a power issue with PBOG, only 4 to 8 hours of observation are
logged daily at the station.

3. Reference coordinates used in generating the displacement plots is the
computed daily coordinate of PBOG for 01 September 2025 (DOY 244).

Coordinates are computed based on the IGS realization of ITRF2020
reference frame at the mean epoch of site observation data. Measurements
are referred to the antenna reference point (ARP). Other computation
standards adopted by AUSPOS are listed below:

5.1 Computation System

Softwre
GINSS system(s)

Bernese GNSS Software Version 5.2,
GPS only.

5.2 Data Preprocessing and Measurement Modelling

Data preprocessing

Phase preprocessing 15 undertaken in a baseline by baseline

maode using triple-difference.  In most cases, cvele slips are
fiseed by the simultaneous analysis of different linear combi-
nations of L1 and L2, If a cycle slip cannot be fixed reliably,
bad data points are removed or new ambignities are set up A
data sereening step on the basis of weighted posthit residuals
i also performed, and outliers are removed.

Basic observable

Modelled abservable
Gronnd

phase centre calibra-

tions

Tropospheric Model

Carrier phase with an elevation angle eutoll of 7° and a sam-
pling rate of 3 minutes. However, data cleaning is performed
a sampling rate of 30 seconds. Elevation dependent weight-
ing is applied according to 1/ sin(e)? where e is the satellite
elevation.

Diouble differences of the wnosphere-free linear combination.

aAntenna

16520 absolute phase-centre variation model s applied.

i A priori mode] is the GMF mapped with the DRY-GMF,
Tropospheric Estima-

Zenith delay corrections are estimated relving on the WET-

tion GMF mapping function in intervals of 2 hour, N-5 and E-W
horizontal delay parameters are solved for every 24 hours.
Tropospheric Map- | GMF

ping Function

lonosphere

First-order effect eliminated by forming the ionosphere-free
linear combination of L1 and L2, Second and third effect
applied.

Tidal displacements

Atmospheric loading
Satellite

mass correction

centre

Satellite phase centre

calibration
Satellite trajectories
Earth (rientation

Solid earth tidal displacements are derived [Fom the complete
mode]l from the IERS Conventions 2010, but ocean tide load-
ing is not applied.

' Applied

of |

16520 phase-centre variation model applied

1GS20 phase-centre variation model applied

[ Test available 1GS procucts.

'_ Best available 1G5 products.



5.3 Estimation Process

Adjustinent Weighted least-squares algorithm.

Station coordinates Coordinate constraints are applied at the Reforonce sites with
standard deviation of lmm and 2mm for horizontal and vertical
companents respectively,

Troposphere Zenith delay parameters and pairs of horizontal delay gradient
parameters are estimated for each station in intervals of 2 hours
and 24 hours.

lonospheric correction An jonospheric map derived from the contributing reference sta-
tinna is nsed to aid ambignity resalution.
Ambiguity Ambiguities are resolved in a baseline-by-baseline mode using the

Code-Based strategy for 200-6000km baselines, the Phase-Based
L5/L3 strategy for 20-200km basclines, the Quasi-lonosphere-Froe
(QIF) strategy for 20-2000km baselines and the Direct L1/L2
strategy for 0-20km baselines.

5.4 Reference Frame and Coordinate Uncertainty

Terrestrial reference | IGSH) station coordinates and velocities mapped to the mean
[rame epoch of observation.

Australian datums GIDAZO20 and GDASY,

Derived AHD For stations within Australin, AUSGeoid2020 (V20180201 s used

to compute AHD. AUSGeoid2020 is the Australia-wide gravi-
mwetrie quasizgeoid model that hes been o posteriori fitted to the
AHD. For reference, derived AHD &5 always determined from the
GDA2020 coordinates, In the GIDAS section of the report, AHD
values are assumed to be identical to those derived from GDAZ020.
Above-geoid heights Earth Gravitational Model EGM2008 released by the Natiomal
Geospatinl-Intelligenee Agency (NGA) EGM Development Team
is nsed to compute above-geoid heights. This gravitational mocdel
is complete to spherical harmonic degree and order 2159, and eon-
tains additional coefficients extending to degree 2199 and order
2159,

Coordinate uncertainty | Coordinate uncertainty is expressed in terms of the 95% confi-
dence level for GDAS, GDA220 and ITRFHMN. Uncertainties
are scaled using an empirically derived model which s s function
of data span, quality and geographical location.

Source:
https:// www.ga.qov.au/ scientific-topics/ positioning-navigation/ positioning-australia/
geodesy/auspos)
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Annex “C”

Mw 6.9 Offshore Northern Cebu Earthquake (30 Sep 2025)
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Mw 6.9 Offshore Northern Cebu Earthquake (30 Sep 2025)
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Mw 6.9 Offshore Northern Cebu Earthquake (30 Sep 2025)
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