
MAGNITUDE 7.2:

EFFECTS TO

LIFELINES (POWER)

6th E-Power Mo: Developing Energy 

Resilient Philippines

June 26, 2018

Joan L. Cruz-Salcedo

Philippine Institute of Volcanology and Seismology – Department 

of Science and Technology

PHIVOLCS-DOST



Kobe, Japan, 1995





MAGNITUDE measures the 
energy released at the 
source of the  earthquake

INTENSITY measures the strength of 
shaking produced by the earthquake at 
a certain location



a big earthquake!

a small one.

than from

Factors that primarily determine what we 

feel in an earthquake

Magnitude: we feel more intense shaking from a big 

earthquake than from a small one.



Distance from the fault: earthquake waves die off as they 

travel through the earth so the shaking becomes less intense 

farther from the fault.

Epicentral Distance

Factors that primarily determine what we 

feel in an earthquake



Local Soil Conditions: A soft, loose soil will shake more intensely 

than hard rock at the same distance from the same earthquake.

Factors that primarily determine what we 

feel in an earthquake



I     - Scarcely Perceptible
II    - Slightly Felt
III   - Weak
IV    - Moderately Strong
V     - Strong
VI    - Very Strong
VII   - Destructive
VIII  - Very Destructive
IX    - Devastating
X     - Completely 
Devastating

PHIVOLCS Earthquake Intensity Scale



VI. Very Strong

* Many people are frightened; many run outdoors. Some    
people lose their balance. Motorists feel like driving with 
flat tires.

* Heavy objects and furniture move or may be shifted. 
Small church bells may ring. Wall plaster may crack. Very 
old or poorly built houses and human-made structures are 
slightly damaged though well-built structures are not 
affected.
* Limited rock falls and rolling boulders occur in hilly to 

mountainous areas and escarpments.  Trees are noticeably 
shaken.



VII. Destructive

* Most people are frightened and run outdoors. People find 
it difficult to stand in upper floors.
* Heavy objects and furniture overturn or topple. Big church 
bells may ring. Old or poorly built structures suffer 
considerable damage. Some cracks may appear on dikes, fish 
ponds, road surfaces, or concrete hollow block walls.
* Limited liquefaction, lateral spreading and landslides are 
observed. Trees are shaken strongly. (Liquefaction is a 
process by which loose saturated sand loses strength during 
an earthquake, and behaves like liquid.)



VIII. Very Destructive

* People are panicky. People find it difficult to stand even outdoors.
* Many well-built buildings are considerably damaged. Concrete dikes           
and foundations of bridges are destroyed by ground settling or   
toppling. Railway tracks are bent or broken.

* Tombstones may be displaced, twisted or overturned. Utility posts,          
towers and monuments may tilt or topple. Water and sewer pipes 
may be bent, twisted or broken.

* Liquefaction and lateral spreading cause man-made structures to 
sink, tilt or topple. Numerous landslides and rock falls occur in   
mountainous and hilly areas. Boulders are thrown out from their 
positions particularly near the epicenter. Fissures and fault 
rupture may be observed. Trees are violently shaken. Water 
splashes or slops over dikes or banks of rivers.



IX. Devastating

* People are forcibly thrown to the ground. Many cry and 
shake with fear.

* Most buildings are totally damaged. Bridges and elevated 
concrete structures are toppled or destroyed.

* Numerous utility posts, towers and monuments are tilted, 
toppled or broken. Water and sewer pipes are bent,twisted 
or broken.

* Landslides and liquefaction with lateral spreading and sand 
boils are widespread. The ground is distorted into   
undulations. Trees are shaken very violently with some 
toppled or broken. Boulders are commonly thrown out. River 
water splashes violently or slops over dikes and banks.
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rest 

indoors

Felt by 
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specially in 

upper 
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and nausea 

are 
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Vibration 

is felt like 
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of a light

truck. 

Felt 

generally by 
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indoors and 

some
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sleepers 

are 

awakened.

Vibration is 

felt like the 

passing of a 

heavy

truck. 

Generally 

felt by most

people 

indoors and 
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Some run 

outdoors.

Many 

sleeping 

people 

awakened.

Some are 

frightened

Strong 

shaking and 

rocking are 

felt 

throughout 

the building.

Many run 

outdoors.

Some lose 

balance

Many

people are 

frightened;

Motorists 

feel like 

driving 

with flat 

tires.

Most run 

outdoors.

People find 

it difficult 

to stand in 

upper 

floors

Most are 

frightened

People find 

it difficult 

to stand 

even 

outdoors

People are 

panicky

.

People 

are 

forcibly 

thrown 

to the 

ground. 

Many cry 

and 

shake 

with 

fear.
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Some cracks may 

appear on dikes, 

fish ponds, road 

surfaces, or 

concrete hollow 

block walls.

Concrete dikes and 

foundations of bridges 

are destroyed by 

ground settling or 

toppling.

Utility posts, towers, 

and monuments may 

tilt or topple.

Water and sewer pipes 

may be bent, twisted or 

broken

Railway tracks are bent 

or broken.

Tombstones may be 

displaced, twisted, or 

overturned.

Bridges and 

elevated concrete 

structures are 

toppled or 

destroyed.

Numerous utility 

posts, towers and 

monuments are 

tilted, toppled, or 

broken.

Water and sewer 

pipes are bent, 

twisted, or broken.

Practically 

all man-

made 

structure

s are 

destroyed



WHAT IS THE “BIG ONE” IN 
METRO MANILA?
MAGNITUDE 7.2

PEIS VIII



Ruby Tower (Manila) 

 M7.3 Casiguran, 
Aurora Earthquake

 02 August 1968

 Ruby Tower in Sta. 
Cruz Manila 
collapsed

 268 killed, 260 
injured

Metro Manila and vicinity were affected by 
several major earthquakes in the past



Some Historical Churches in the Philippines
with earthquake accounts

“partially destroyed by earthquake, 1600”
“destroyed by the earthquake of 1645”
“destroyed by the earthquake of 3 June 1863” 

1645

1863



“withstood the earthquakes of 1645, 
1658, 1754, and 1863”
“the masonry roof of the Church 
collapsed in the earthquakes of 1880”

Some Historical Churches in the Philippines
with earthquake accounts



From Bautista et al., 2013

HISTORICAL TSUNAMIS
November 9, 1828 – estimated tsunami height 1 meter
“At the port (of Manila), people on board ship felt the shocks strongly as if they 
struck a hard object. The river level rose quickly after the quake to rainy day 
water level and inundated lowlands near its banks.”

June 3, 1863 – estimated tsunami height 1-2 meters
“In Manila Bay, the wave action was observed by the captains on board two 
English frigates. They described the wave as coming from SE to NW. It then 
struck their ships forcefully and water completely covered the deck.”







Scenario Earthquake Fault Models 

for Hazard Estimation



 East Valley Fault (EVF)
 ~10 km long 

West Valley Fault (WVF)
 ~100 km long

WVF moved 4 times in past 
1400 years; movement 
interval ~ 400 yrs

 Last  major earthquake from 
the Valley Fault was in 1658

Manila Bay

VALLEY FAULT 
SYSTEM



Distribution of Seismic Intensity, PEIS



INTENSITY VIII (PEIS)
 People cannot stand even outdoors

 Many well-built buildings are 

considerably damaged

 Concrete dikes and foundations of 

bridges are destroyed

 Railway tracks are bent or broken

 Utility posts, towers and monuments 
may tilt or topple

 Water and sewer pipes may be bent, 

twisted or broken

 Liquefaction and lateral spreading

 Numerous landslides and rock falls occur 

in mountainous and hilly areas

 Fissures and fault rupture



(Risk Analysis Project, 2013)

NCR

BULACAN

RIZAL

CAVITE

LAGUNA

INTENSITY VIII (PEIS)
 People cannot stand even outdoors

 Many well-built buildings are 

considerably damaged

 Concrete dikes and foundations of 

bridges are destroyed

 Railway tracks are bent or broken

 Utility posts, towers and monuments 
may tilt or topple

 Water and sewer pipes may be bent, 

twisted or broken

 Liquefaction and lateral spreading

 Numerous landslides and rock falls occur 

in mountainous and hilly areas

 Fissures and fault rupture

GROUND SHAKING HAZARD
M7.2 West Valley Fault Earthquake



LIQUEFACTION HAZARD
M7.2 West Valley Fault Earthquake

High susceptibility

Moderate susceptibility

Low susceptibility

(READY for 
GMMA Project, 
2013)



Effects: Damages on Lifelines

Power 

Telecommunication

Water Bridges 

Roads 

Ports 







Electric Power

Transmission and Distribution Line Total 

4862km

Cut cables:

Model 08: 30km

Model 13:   0km

Model 18:   4km

Model 13 Model 18MMEIRS, 2004



Electric Powerline 

Damage Analysis 

Model 08



Fire and Lifeline Damage Scenario



Electricity Supply 0 to 1 hour

•Electric transmission facilities, electric 

transformer substation on the fault is damaged

•Total 30km snapping of cables

•Many snapping of cables caused by building 

collapse



Electricity Supply 1 to 24 hours

• Power failure over the whole city.

• Damaged area expands by spread of fire.

Electricity Supply 1 to 3 days

• Partially recovering in area of building damage 

is not severe.



Electricity Supply 3 to 7 days

• Damages to transformer substation is not 

recovered

• Power failure continues over the whole city.



Tsunami Scenario: Manila Trench Source



Tsunami Hazard Map of 
Metro  Manila

Estimated Tsunami 
Height in Manila Bay:
• 3.5 meters (mean  sea 

level)
• 5.5 meters (+ 2m from 

tide)

Arrival Time:
• > 1 hour



rpsgroup.com

http://rpsgroup.com


rpsgroup.com

• Infrastructure impact

• Refinery impact

• Impact on imports

http://rpsgroup.com




Hazard Maps

PHIVOLCS produces maps 
showing areas prone to earthquake 
or volcanic hazards. 

These are made available to users 
either as printed output or digital 
data. 



Hazard Maps



Ground Shaking 
Hazard Map -
probability of 
occurrence of 
ground shaking over 
a given time period 
of seismic hazard 
and related 
uncertainties 

Earthquake



Hazard and risk information through web and 
mobile application – PHIVOLCS FaultFinder

• The PHIVOLCS FaultFinder, is a web-based and mobile phone (android) 

application to locate the nearest active fault from a specified location or the 

named barangay. This application facilitates easy access to quality data for 

disaster preparedness, land use, risk assessment and in real-estate.

URL:  http://faultfinder.phivolcs.dost.gov.ph



www.faultfinder.phivolcs.dost.gov.ph



MITIGATION MEASURE: 
No construction of houses, schools, buildings and critical 
facilities on top of an active fault.

The recommended minimum buffer zone, or zone of avoidance, 
against ground rupture hazard is at least 5 meters as reckoned 
from both sides of the fault trace or from the edge of the 
deformation zone.

Surface Rupture



• The PHIVOLCS Geo-Portal, a web-GIS based portal, enables the public to 

view and collate hazard and risk maps. 

URL: https://gisweb.phivolcs.dost.gov.ph/hazardmap

Hazard and risk information through web 
application – PHIVOLCS Geo-Portal



• Hazard assessment module
- tools for assessing earthquake  

hazards; preparing scenarios
- static maps of various hazards

(geological, hydro-meteorological)
can be integrated

• Exposure data base module
- contains database of elements at risk 

which can be updated by local 
government 

• Impact assessment module
- can estimate damage to buildings,

casualty, economic loss

Hazard and Impact Assessment Software

* being shared with local governments, 
national agencies, academic partners

Rapid Earthquake Damage Assessment System



Structural Mitigation 
Construction of Earthquake Resistant 

Buildings & Structures

Factors to consider:

• Good design 

• Quality construction materials

• Good workmanship





KEY MESSAGES
• A large earthquake from the WVF can significantly affect 

Metro Manila and vicinity. A large earthquake from the 
Manila Trench can generate a tsunami that can affect the 
coastal areas.

• Preparedness, mitigation as well as response activities 
must be based on appropriate hazard and impact 
scenarios.

• DRRM tools like Business Continuity Plans should 
address not only the safety of the employees but also 
their families.

• Preparedness is importantly taking ACTIONS. Let us 
collectively make our communities safer and resilient to 
disasters.



Earthquake & Tsunami (24/7):

Tel. Numbers

 +632 929-9254

 +632 426-1468 loc 124 / 
125

Fax number

 +632 927-1087

Volcano (24/7):

Tel. Numbers

 +632 426-1468 loc 127

Telefax number

 +632 927-1095

IEC materials:

 +632 426-1468 loc 128

 +632 927-4524

www.phivolcs.dost.gov.ph

@phivolcs_dost

/PHIVOLCS

Contact Us:

/PHIVOLCS

faultfinder.phivolcs.dost.gov.ph



Earthquake Scenario: West Valley Fault

Intensity Scale

Source: West Valley Fault
Magnitude 7.2




