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Seismicity Map 
from 16 October to 5 
November 2019, 3pm

Cotabato Fault System

1. M’lang Fault

2. Makilala Fault

3. Balabag Fault

4. Makilala-Malungon Fault

5. North Columbio Fault

6. South Columbio Fault

Epicenters

A. M6.3 – Oct. 16, 2019

B. M6.6 – Oct. 29, 2019

C. M6.1 – Oct. 29, 2019

D. M6.5 – Oct. 31, 2019
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The DinSAR map 

shows pattern of 

asymmetric fringes 

with a discontinuity 

oriented NW-SE 

which could possibly 

indicate the surface 

expression of the 

causative fault of the 

16 October 2019 

earthquake event. A 

net displacement of 

approximately 12 cm 

is observed. 
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The Line Of Sight 

(LOS) map shows a 

discontinuity oriented 

NW-SE which could 

possibly indicate the 

surface expression 

of the causative fault 

of the 16 October 

2019 earthquake 

event. A LOS 

displacement of 

approximately 12 cm 

is observed. The 

blue shade indicates 

movement away 

from the satellite and 

the red shade 

indicates movement 

towards the satellite.
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The Line Of Sight 

(LOS) map shows a 

discontinuity oriented 

NE-SW which could 

possibly indicate the 

surface expression of 

the causative fault of 

the 29-31 October 

2019 earthquake 

event. A LOS 

displacement of 

approximately 40 cm is 

observed. The blue 

shade indicates 

movement away from 

the satellite and the 

red shade indicates 

movement towards the 

satellite.
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Plotted earthquakes as of  04:00 PM (PST) 

28 October 2019

Recorded: 900

Plotted: 478

Felt: 56

Magnitude Range: 1.5 – 5.5
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Recorded 3890

Plotted 1705

Felt 246

Mag. Range 1.4-5.0

Ref. Station PICP
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Plotted Earthquakes as 

of 02 December 2019 

12:00AM
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Recorded 3890

Plotted 1705

Felt 246

Mag. Range 1.4-5.0

Ref. Station PICP

After the 31 October 2019 

M6.5

as of 12:00AM 

December 02, 2019
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Recorded 2232

Plotted 895

Felt 96

Mag. Range 1.4-5.0

Ref. Station PICP



Magnitude-Time Graph
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M6.3 

16 October 

M6.6 

29 October 
M6.5

31 October 



Input
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Ground motion modelling 

result for the M6.5 event 

vs. actual ground motion 



16 October 2019 M6.3 29 October 2019 M6.6
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31 October 2019 M6.5
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Mapped earthquake 
impacts after the M6.3 

(16 October 2019) event
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Damaged SB 

Hall in M’lang, 

Cotabato

Totally collapsed 

wall of a house in 

Brgy. Bagontapay, 

M'lang (lumber 

post were installed 

post-shaking to 

prevent total 

collapse of the 

roof)

M’lang, Cotabato
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Purok 8, Brgy. Lipaga, M’lang, Cotabato 

Lateral spread and sandboil
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Purok 8, Brgy. Lipaga, M’lang, Cotabato 

Linear crack formed dividing the basketball court 

with occurrence of sandboils
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Sitio Labidangan, Brgy. Upper Bala, Magsaysay, Cotabato 

Out of 74 houses (wooden and semi-concrete 

houses), 25 houses were totally damaged and 36 

heavily damaged because of poor construction 

and was affected by tension cracks. 
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Sitio Labidangan, Brgy. Upper Bala, Magsaysay, Cotabato 
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Shallow-seated 

landslide crown is 

approx. 8 m away from 

the national road with 

presence tension 

cracks.

Purok Venus, Brgy. Managa, Bansalan, 
Davao del Sur



Purok Venus, Brgy. Managa, Bansalan, Davao del Sur
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Kidapawan City

Kidapawan City



Earthquake Impacts – Summary
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Makilala

Digos City



16 October 2019 M6.3 Tulunan, Cotabato Earthquake

Location: 23 km S62°E of Tulunan, Cotabato (9 km depth)

Magsaysay Municipal Hall

Brgy. Paraiso Birthing Hall
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29 October 2019 M6.6 Tulunan, Cotabato Earthquake

Location: 22 km S79°E of Tulunan, Cotabato (7 km depth)

Magsaysay Municipal Hall

Brgy. Paraiso Birthing Hall
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Earthquake Impacts: Ground Shaking

Kidapawan

Eva’s Building damaged during the 

October 31 2019 M6.5 event. Photo by 

the PHIVOLCS QRT (10312019)

Eva’s Building before the 

earthquakes. (Photo © 2019 

Google, taken March 2016)
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Daig Elementary 

School,Tulunan, 

Cotabato

M6.3 (16 October 2019) M6.6 (29 October 2019)

M6.5 (31 October 2019)The October 2019 Cotabato Earthquake Sequence
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Earthquake Impacts: Damaged buildings



Earthquake Impacts: Damaged buildings

Makilala, Cotabato

Makilala

Makilala DRRMO after the 16 October 2019 M6.3 (left) and 29 

October 2019 M6.6 (right) earthquakesThe October 2019 Cotabato Earthquake Sequence
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Makilala

Totally collapsed 

house in Brgy. 

Sto. Nino, 

Makilala

Totally collapsed 

house in Brgy. 

Kisante, Makilala

Earthquake Impacts: 

Ground Shaking
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Matanao

Major damage with 

collapsed CHB wall 

in mixed-material 

house in Brgy. 

Asinan, Matanao

Completely 

collapsed CHB 

house that was 

constructed on a 

steep area in Brgy. 

Asinan. Tension 

cracks were also 

observed in front of 

this house.

Earthquake Impacts: 

Ground Shaking
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Matanao

Wooden house built near the liquefied area in 

Poblacion, Matanao was able to withstand both 

the M6.6 and M6.5 quakes

A structure that was not damaged 

by the recent earthquakes

Earthquake Impacts: 

Ground Shaking
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Lateral spread that appeared in 

Brgy. Tamlangon after the M6.6 

earthquake that has worsened after 

the M6.5 earthquake

Sandboils observed in 

Brgy. Tamlangon after 

the M6.6 earthquake

Matanao

Earthquake Impacts: 

Liquefaction
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M6.3 (16 Oct. 2019) M6.5 (31 Oct. 2019)

Earthquake Impacts: 

Liquefaction

Lateral spreading in 

Brgy. Aplaya, Hagonoy, 

Davao del Sur
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These segments of the national road 

in Brgy. Kisante, Makilala, Cotabato 

were damaged after the M6.5 event

Makilala

Earthquake Impacts: Damaged roads
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Landslide in Brgy. Bato and Malabuan 

(photo from drone survey, 10312019) 
Landslide in Brgy. Buhay, Makilala

Landslide in Brgy. Bato and Malabuan 

(photo from aerial survey; 10312019) 
Earthquake Impacts: 

Earthquake-induced landslides
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From DOST-

ASTI (Makilala

and Kidapawan 

City
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Recommendations

Makilala, Cotabato

1. Bgy. Bato

2. Bgy. Buhay

3. Bgy. Cabilao

4. Bgy. Luayon

5. Bgy. Sto Niño (Purok 1 & 2)

6. Bgy. Malabuan (Purok 12 

and Sitio Basak)

7. Bgy. Poblacion (Purok 

Malaang)

8. Bgy. Malungon (Purok 2 & 7)

Evacuation and/or Relocation of the following due to landslide threat:

Tulunan, Cotabato
1. Bgy. Daig (Purok 1 / Center)

2. Bgy. Bacong (selected houses near Bgy. Hall)

Taken by PHIVOLCS QRT 

at Bgy. Luayon, Makilala 

Drone photo taken by 

PHIVOLCS QRT at Bgy. Daig, 

Tulunan



M’Lang, Cotabato

Bgy. New Esperanza 

(Sitio Byao)

Kidapawan City

Bgy. Ilomavis (Sitio 

Agco)

Magsaysay, Davao del Sur

1. Bgy. Upper Bala (Sitio 

Labidangan)

2. Bgy. Malawanit (Purok 6)
Bansalan, Davao del Sur

1. Bgy. Altavista (Sitio 

Sunop)

2. Bgy. Managa (Purok 

Pananag B)

3. Bgy. Anonang (Sitio 

Malupo)

Recommendations

Evacuation and/or Relocation of the following due to landslide threat:

Drone shot in Purok Pananag B, 

Bgy. Managa, Bansalan

Tension cracks

Landslide in Bgy. 

Malawanit, Magsaysay



Recommendations
Earthquake-Related Hazard Assessment of 

45 Proposed Relocation Sites in Cotabato

1. Kidapawan City (13 sites)

2. Makilala (16 sites)

3. Tulunan (15 sites)

4. M’lang (1 site)
(as of 10 November 2019)



Recommendations

1. Houses and buildings, especially those with damages, should be inspected if 

these are still resistant to a strong shaking; those that were not damaged 

should be assessed if they followed the building code and can resist strong 

shaking; LGUs and engineering organizations should have these inspected.

2. Public should review their earthquake preparedness response during and 

after shaking. 

3. Areas that are highly susceptible to landslides, especially those that were 

affected by landslides or those with tension cracks, should be avoided or 

vacated as strong shaking or prolonged rainfall may cause these slopes to 

slide. 

4. Formally train local masons and carpenters on the proper construction 

practice and use of standard construction materials. Reconstruction or 

construction of houses and buildings should conform with the National 

Building Code of the Philippines.



The October 2019 Cotabato Earthquake Sequence: 
Parameters and impacts



C otabato Fault S ystem Bukidnon and C otabato Active Faults



Davao Del S ur Active FaultsBukidnon Active Faults


