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Mechanism of multi-modal compound disaster at Shaolin Village caused by typhoon No.
8 in 2009 and warning and evacuation strategy
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The causes of the Shaolin Village disaster are the occurrence of a deep-seated
landslide, of cause, and the loss of the No.8 Bridge to connect neighbor safe village at about 10 hours
before the occurrence of the landslide. The loss of the bridge was caused by aggradation of riverbed.
However, based on the field observation on hydrological characteristics of the basin the No.8 Bridge
crossing and numerical simulations of sediment runoff and riverbed evolution in the basin, the rainfall
during Typhoon No.8 could not cause the loss of No.8 Bridge and rainfalls before Typhoon No.8 might act
important rule for aggradation of the riverbed. These results say that, when we discuss about the warning
and evacuation strategy to avoid the disaster like Shaolin Village disaster, it is necessary to take into
account not only the occurrence and moving of deep-seated landslide but riverbed evolution in the period
of heavy rainfall to assess the allowable bed level and safe evacuation route and site.
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1 Shallow landslide occurred
2 Bridge #8 broke (debris flow) !
3  Bridge #10broke

4 Bridge #9 inundated
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; Chishan River
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5 Large scalelandslide occurred,
Bridge Nanfong broke
6 Natural dam breach

. 7 Bridgelaishanbroke
'8  Wave passed Bridge Shanlin
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) Rainfalldepth ~ Water level
Date  Time Event Event number
(mm) (m
2009586 0830 Typhoonwarning was issued. 1 1 3689
2000877 1700 Yellow debris flow warning was issued. 2 360 370
2300 Red debris flow warning was issued 3 7 714
Area around Bridge #10 was flood ed.
Northward road was interrupted. Bridge #
1900 8collapsed. Southward road was 4 1520 o
2009878 interrupted.
Southarea of the northern village was
2300 inundated. The inundared depth was about 5 17615 3755
60 cm.
Southarea of the northern village was
0520 inundated and the inundated depth was. 6 1992 3757
raised from about 60 cm to about 200 cm.
200989 0530 43 ‘moved to a hut. T 1992 3756
Thelandslide occurred. The landslide dam
0620 formed. Nanfong bridge collap sed. 8 s )
0700 Landshidedam broke. [ 2060.5 -
20098100530 Thewarning for typhoon was lifted. 10 15155 -
2009811 - 43survivors were evacuated by helicopters. 11 2808 -
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