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Fig. 4 Landslide and debris flow

observed in experiment
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Fig. 5 Curve of volume water content in soil body
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Earthquake-induced tsunami in Indian Ocean and its warning to China

KE Chang-qing
(School of Geography and Ocean Sciences, Nanjing Univesity, Nanjing 210093, China)

Abstract; On 26 December, 2004, a strong earthquake of magnitude M= 9. 0 struck the close northwest sea of Sumatra
island in Indonesia, and its magnitude scale is very infrequent in nearly 100 years in the world. It was accompanied by
tremendous tsunami whose wave runup was nearly 10m, and the wave reached shallower water near the coast, and it
shortened, slowed and gathered into surges that killed approximately 300, 000 people across a dozen countries in the
southeast Asia, the south Asia and the east Africa. Because of the earthquake tsunami, landform deformation of some
islands in Indonesia and Thailand changed, and most salina-alkali land left in the affected countries. A long distance
rupture in the edge of Sumatra plate accumulated enomous energy, and it released on 26, which resulted in the earthquake
tsunami. Large magnitude scale, sudden happening of the earthquake tsunami, dense population in the affected areas, and
the scarcity of knowledge and experience of tsunami, no Indian ocean tsunami waming system as well, are the reasons of
tremendous casualties in this tsunami catastiophe. There exists pwobability of the earthquake tsunami in the sea from Taiwan
to Hainan in China, therefore the tsunami warning system should be improved, the prevention disaster standard of
construction engireering in the coastal region should be enhanced, the construction of prevention wave dikes should be
strengthened, and the bio-engineering measures, for example, rwestoration of mangrove and other bio-engineerering etc, to
prevent the potential tsunami disasters should be taken.

Key words; earthquake-induced tsunami in Indian Ocean; tremendous catastrophe losses; islands deformation; tectonic

plates press; tsunami warning system; warning to China

(L% T8 W)
Experimental simulation of rainfall induced debris flow by in
situ test and forecast method

CHEN Xiao-ging >, CUI Peng', WEI Fang-qiang
(L Institute of Mountain Hazards and Environment, CAS, Chengdu, 610041;
2 Civil Engineering College, Southwest Jiaotong University, Chengdu, 610031)

Abstract: On the base of civil and foreign achievements about debris flow forecast, a new-type debris flow forecast method is
presented after new research achievements about the debris flow formation mechanism were analyzed. After the man-made
rainfall experiments were done at the source region of debris flow in Jiangjia Ravine, we find that there are close
relationships between the formation of debris flow located at slope and soil characteristic parameters. These parameters
include water potential, water content, pore pressure, soil strain and soil temperature. To rainfall-type debris flow, the
pwocess of debris flow formation can be expressed: rainfall process — change of soil water content, change of soil st cture
and composition — change of soil strength — change of slope stability — soil broken (start of landslide) — formation of
debris flow on slope — formation of debris flow in gully . If we set up the relationship between fomer step and latter step,
we can forecast the occurrence pobability, occurrence time and form scale of debris flow using rainfall data, so we can
improve the precision of debris flow forecast step by step. To wmpare new achievement with traditional methods, we find
that we mot only improve the precision of debris flow forecast but also can estimate the error of debris flow forecast.

Key words: debris flow; experimental; method; artificial rainfall



