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Objectives

» To characterize and produce maps of the
landscape attributes of the landslide
areas in St. Bernard, Southern Leyte

* To assess the major factors influencing
landslide occurrences

» To predict landslide occurrences using the
Stability Index Mapping (SINMAP) model

4/12/2011



4/12/2011




4/12/2011

I TR ey v

q H- - :b'- = e a— i

-




4/12/2011




4/12/2011

Phto courtesy of PHIVOLCS
Landslide block detached from the uppermost slope
which traveled about 2 kilometers down slope




The landslide block detached from the uppermost slope which traveled
about 2 kilometers down slope 2 years after the landslide event

Factors Affecting
Landslides
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Municipal Boundac
 Barangay Bouncary

GEOLOGY AREA (ha)

Watershed area:

PERCENT

Miocene - andesitic, basaltic &dacitic flows & breccia

Pliocene-Miocene - intermediate conglomerate &
pyroclastics

Quaternary - holocene alluvial sediments

Landslide area:

Miocene - andesitic, basaltic &dacitic flows & breccia

Quaternary- holocene alluvial sediments

Quaternary - Holocene alluvial sediments
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DESCRIPTION LENGTH (km)

Philippine fault (North)

Philippine fault (Bicol)

Philippine fault (Visayas)

Total Length of Philippine fault (km)

Fault segments

Sibuyan sea fault

Philippine fault (Mindanao)

Length of Overlap fault (between Bicol and Bondoc
Peninsula)

Verte Passage fault
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MAGNITUDE

: LOCATION (EPICENTER)

10.335%N, 125.051°S with a depth of 5 km

6 km W of Guinsaugon, St. Bernard, SL ; SE of]
Sogod, SL PHILVOLCS National Seismic
Network

10.328%N, 125.059°E with a depth of 3 km5 km
W of Guinsaugon, St. Benard, SL & 11 km SE
of Sogod, Southern Leyte

National Earthquake Information Center (NEIC)
recalculated (Ms) based on additional ground
data location at 10.37°N , 125.08°E with a depth
of 35 km
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Fig. 6. Digital elevation model (DEM)

of the research site.
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ELEVATION RANGE

PERCENT

AREA (HA)

PERCENT
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SLOPE (%)

Watershed area:

DESCRIPTION

PERCENT

0-3

Level tonearly level

3-8

Gently sloping to undulating

8-18

Undulating torolling

Rolling to moderately steep

30-50

Steep

50 and above

Very Steep

landslide area:

Leveltonearly level

Gently sloping to undulating

Undulating torolling

Rolling to moderately steep

Steep

Very Steep

ASPECT (degrees)

DESCRIPTION AREA (ha) PERCENT

AREA {ha)

PERCENT

4/12/2011

16



o005 11

7,8765a (76 %) Hinunangan

11 10000
000031 1

Manics

1 141000
coosvi1

Legend

Carmaga
Landsiide Area

Municios! Boundary
Barangay Boundary

Tamba

‘p__‘:,wru m y  Thsesmees

1140000
0000¥ 1 1

00 2000Meters

00
Projection: UTMl Zone 51

Fig. 8. Soil seriesdistribution of the research site.
(Source: VSU GIS unit, 2009)

Photo 5. Guinsaugon, Saint Bernard, Southern Leyte landslide areas showing very loose soil and rock
materials.
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Land use S
Closed canopy, mature tree?
covering > 50 percent "

Crop land mixed with coconut |
plantation
Cultivated Area mixed with

brushiandigrassiang
[0 '5pen canopy. mature trees

730000

Description

watershed area

: Percent

Closed canopy, mature trees covering > 50 percent

Open canopy, mature trees covering < 50 percent

Crop land mixed with coconut plantation

Cultivated Area mixed with brushland/grassland

Total

landslide area

Open canopy, mature trees covering < 50 percent

Crop land mixed with coconut plantation

Cultivated Area mixed with brushland/grassland

Total
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CLASSIFICATION

Stable

Projection. UTM Zone 51

25000

STABILITY INDEX
VALUES (SI)
SI > 15

Moderately Stable

125 <8I 15

Quasi-stable

1.0 <8I 1.25

Lower Threshold

05 <8I 1.0

Upper Threshold

0.0 <8I 05

Defended

SI=0.0
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Table 4. SINMAP statistical summary showing stability index
classification of the study site

Region 1

Arakm) g5 ;35 205 390 5705 1387
Balge g9 93 148 281 S 04 1000
::fndslide ' ' : 1 4 ?

_m‘;ﬁde 0.0 00 286 143 571 1000
%;S,J’;:‘;“F 00 00 00 0l 02 19 01
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Areas for research

More research on the hydro-geologic characteristics of watershed areas
to monitor changes in underground water level and movement;

Conduct studies on slope stability analysis

Landslide inventory mapping and continuous monitoring and assessment
of landslide indicators (presence of tension cracks, occurrence of shallow
landslides , etc.) in susceptible areas;

Thorough characterization of areas along the Leyte segment of the
Philippine fault to be able to establish danger zones (ex. In Guinsaugon,
a 700 m asl elevation had run out distance of > 4 km );

Intensify research effort on the modeling aspect of landslide studies;
Establishment of database on Leyte, Philippine landslides;

Research on the use of devices for early warning system in the event of a

landslide occurrence;

Recommendations

e The watershed should be planted with trees to enhance
stability;

» Human settlement is strongly discouraged in the unstable
zone and its immediate surrounding vicinity approximately
greater than 4 km. run-out distance;

e Set -up additional rain gauging stations for continuous
monitoring of rainfall amount , rainfall intensities and

duration at strategic places in the island;
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Thank You!
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