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Catastrophe caused by the 17 February 2006
Southern Leyte Landslide in Philippine

Hiroshi Suwa*

Abstract

The Barangay Guinsaugon, in a municipality of St. Bernard in Southern Leyte
Province, Philippine was buried by a debris avalanche, which was triggered by the 17
February 2006 landslide. The main feature of the landslide is a gigantic rockslide. The
hazard claimed 154 victims and 990 missing including 246 school children. The debris
avalanche buried residential area and the paddy fields of totally 2.0x10°m®. Heavy
rainfall before the slide including the rainfall of 751 mm in the early half of February,
that is equivalent to three times of the mean rainfall amount for this period in the
year, must have played a major role of the ultimate instability of the slope. The
Philippine ~ Atmospheric, Geophysical and Astronomical Services Administration
(PAGASA) announced that rainstorm activity was very high due to the meteorological
condition of La Nina and called the attention of people to rainstorm hazards prior to
this landslide. Although the local residents noticed occurrence of crack on the slopes,
tilting of trees on the slopes, small landslides and dry out of stream water in a small
river flowing just beside the Guinsaugon, they haven't recognized them as the
precursory phenomena that should connect to the significant hazards. The landslide was
accompanied with a small earthquake of surface-wave magnitude ms 2.6 whose
epicenter was determined 23km westwards from the landslide slope by a seismograph
network. It is not clarified so far either this earthquake played a role of the final
trigger for the landslide or the landslide generated this ground tremor.

FoU—F IR, BEID, BEREN VATE, 740 ECEN, R
Key words: landslide, rockslide, debris avalanche, Leyte Island, Philippine Fault Zone, earthquake

UKD ST

Disaster Prevention Research Institute, Kyoto University

83



84 HE T4 )Y - LA TS T0064 2 A17HICE S 72D E

1. (FU®IC

20064F 2 A17HFRII0EEE, 71 ) E> DL
A7 By bN—F— FIITHTR)AEE,
DEFEX T TR L7z AL 800431
DR T, JEL154%, 1THANI090%4 % #i R 72,
9904 DHI NI/ NFEE2464 D EENT VDL, T
Ty TUNER R ED T OEFEE LY oW
M2 2 km* D72 D IEVEB O TI2% - 72,
BB IEORME, REO T OLHZHIZH
FNTEL L L CET 2 WEERGEBIOK T~ A
I3 CHE SN,

WYL, ZoEEEREL200km (20725
THEWT$ 2 7 4 1) ¥ v Wi o= 2ok & 72,
B 57 km BN EBIIETIZ2 H 1
H22516H £ TORIZ751 mm DM % 5efk L T
Who ZHUFPFMED B L2 3O KRMZEDT
ETHB, T EHIEL THEIH /2L D
TEMD D %0 RILHERZ OHST Y DFEAIZ
EDEHIHE L272A 9. dEFIE, KERE,
LB EZ 1 HRRICHHER RSB SR et o1k < 2
BapEE LCEMSNHBHFTICSNL 72,
COREH DT % 7% 5 AT RBOHWTE T
75 % 2 B % < ORER R A 1572, ARSI B
L INLORME LY FLO/LDTH b,

2 AITHOMF Y 1L, B KE gD
(rockslide) 75#2 &, &JE 72 7211 (debris avalanche)
Lo CTREMEZ 2T THEOTFHMIZE X
Z2TH mOEBEHEBL 2L V) bDOTH D,
DX BT R IGHAETRE R LS
N5 EDVLv, HERFBEOHT XD IFHFTFD
landslide & [A]3&Cld 7\ GO landslide (& H A
FROME, TRy, BEeEN, ARk EE
TOYAL=T AV M2 WETLHETH L,

2. WEEE

7 4) ¥ UEERIE, Fig 11IRT L1222
DLAARFIIHRENT L, 74 ) E VT
L= sDHY VHERB LT 4 ) D &
ZAHTHED HkARG, -T2 7 T — i
Y= - AT UA - TYINNEED & AT
MHikARL s ST 1) VBT A

- 20°N
.
™
300 km
—
Seareth Chine
Sea
- 10°N

81 Celebes
Sew

Fig. 1 Tectonic setting. Location of the
landslide is shown by star mark.
Modified from Yumul (2004).
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Fig. 2 Location of the landslide and topography around it. Open circle: location of the
landslide scarp. Open rectangle: the location of rainfall observation site at Oticon of
Libagon. Broken line shows the Philippine Fault Zone. Modified from the original red
relief image map by Asia Air Survey Co., Ltd. (2006)
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Fig. 3 Aerial photo showing the 17 February 2006 landslide. The data of
the 3-story building movement is from Lagmay (2006). Photo taken
on March 22, 2006 by Suwa, H.
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Fig. 4 The landslide scarp. Joint planes were measured remotely. Dip of the joint
plane indicated as N15°W, 50°E might be much steeper than 50°. Photo

taken on March 24, 2006 by Suwa,H.
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Fig. 5 Location of landslide. Modified from Geographical Survey
Institute of Japan (2006, Original Map by NAMRIA)

Fig. 6 Faces of weathered bedrock and boulders. Pens are 14 cm long. Photos taken
on March 23, 2006 by Suwa, H.
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Fig. 7 Daily rainfall at the observation point of Otikon, Libagon 7
km westwards from the Guinsaugon Landslide scarp. The
arrow shows the time of the slide. Rainfall data from the
Office of Civil Defense (2006, Original data by PAGASA).
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Fig. 8 The particle velocities of the 10:36 earthquake on February
17, 2006 detected by the unmanned satellite-telemetered
seismic stations of PHIVOLCS. Modified from the wave
signal data at the website (PHIVOLCS, 2006)
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Fig. 9 Arrival of Rayleigh wave detected by Yamanaka (2006a). Diagram shows
the record sections arrayed at the distance to the wave source at Leyte.
Waveforms were obtained through the band pass filter of the range from
20 seconds through 50 seconds. The set of original seismic records was

obtained from the broadband

seismograph network of F-net which

network was established and operated by National Research Institute for
Earth Science and Disaster Prevention.
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Fig.10 A portion of debris mass rushing into the neighboring catchment. Left: the 17 February 2006
Leyte slide. Photo taken on March 22, 2006 by Suwa, H. Right: the 14 September 1984 Ontake
slide. Modified from the photo taken on a day of October, 1984 by Pasco Co. Ltd.

Fig. 11 Numerous hummocks were scattered on the paddy field. Photo
taken on March 21, 2006 by Suwa, H.
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Fig.12 Surface features consisting of numerous arrays of pressure ridges. Top: the 17
February 2006 Leyte slide. Bottom: the 14 September 1984 Ontake slide.

Photos taken by Suwa, H.
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Fig. 13 Conceptual structure of debris avalanche rushing down the Denjogawa gully. I: Rock blocks and
debris unsaturated with water, II: Rock blocks and debris saturated with water, III: Sheared layer
of debris liquefied and its products, IV: Multiple debris flows that follow the debris avalanche.

Modified from Suwa et al. (1985).
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