V2 1 9% == 7 101 753 4

LANDSLIDE HAZARD
PREDICTION AND EVALUATION

BY R F

G & E #h B k5 H R it



AR o th M
13K R F HM R

ok F

& WA K F bR




B-BERS E (CIP) 8iE

WK E TR A E —RI . EME R, 2004. 1
ISBN 7-5625-1826-2

1.8

I. gt

. \yRE - mm

IV . P642

B R EMNBIH By E

FHEE AEE Ak RAER R Kokil

EREAT . PEARAXRFHEBAA(XXFHLEEEL 388 F) #1245 : 430074
¥, 3£ ; (027)87482760 # A .87481537 E-mail: cbo@cug. edu. cn

% H.2ENEBE http: //www. cugp. cn

FA:787 EX X102 E X 1/16 FH:20FTF  WEK:7.875 BEAK:26

BR¥% 2004 1 A% 1 AR FR:2004 5 1 HE 1 KR

R R X HERT R B9 $:1-1050 ft

ISBN 7-5625-1826-2 /P+610 EAN .45 00 7T

4o PR B PV AME S PR B R AK



il

]

WM AR, BHARE AR —F 7 =, B IRE AN SR TR E AT A AR
e PRI, Fl, e R —FRE, BERERES AREN, XA S &5
SR, BTRFNEBEK WHAHRA M, B R RERB A SR E ., 8k
ZHRERESARTREDF X, TEFEEEBHKERS K X7 av8 nE .
TR EBE OKELREIREEF AL TR NS B AR A 5 P FK ST %38
BN R A LA T BRI, IR T 4TRSS RS R R R e T W
KR, N BRI A ERAEFRAMARGTERE,

W% 30 SR, BRI R MR RE AR MBENAR IR 0% G RIHA L EHE
ANRE B R o ZE R A B BURFLE &R AR (BAE N K E R RIE 10 BEMNS, B
B BRI E G R REE R TIRE, B S REW B K EEHELDRERER A, REH
YRR T TR 2 T 2 0 st A2 DATIE MR FF J v S R T BAR A B — R R e
TS RN IEIS B RN R L PR T B A &, T AR B 238 AL o

AR LR ZHKENBRBER D 28, BB EEHH ERERE, 280 6 &,
SF—FX E ASMER IR F I R RS R HT TR 2ERENEN, REEE
FERIE 20 X E R SMNE R E B BURPFR SUS SRS 3 5 IH40A /NG, B 8 B R Bh st
TiE# T RENIMEX T EFRNGLS3R, HoEXEE R ERRMBNE XARIEE
SGEFTT B BB RENNSTNBIRIET T 4%, FoERAXTHEERESABEN
T AR TR | XA B A A, B ATHE TR ESRIBIM A LR, 008 R
P B () U TR B 5%, A0 4 0 e ) 00 4R A0 08 TG IR, HARIE BH B Web-GIS
BAR RELH [SREIEE LB R R EF LR TETIRERL , R A G K F TR EH 80
—NER. FLERBERERTSHAUFTIRN GISERFREL. EAERET GISKEA
A4 B IR 2 1 I A N KB X R B 9T R R

ARREELEESTE 0 ERFEFBRSS5NE LB ERBHMARRETES N, T8
PR EFWFIRPIT R —RIEEHEENRFARIRE, M EHKEHR, Bh 2 R R
Maf, B OHRBEEMITRE,

EEERPCUIMERAL IR, MRS A B EATNTR, R, AERS 5%
BEAE-ENFREMRNFESE EMAPRRAE, TR R L HIREHE REH
AR L EAUPF S 5 (Christophe Bonnard 8-+ (Fi+) &1+ Gk 3E R R kiR,
MR BEEBE T A 22MB R, X HUT TR T R B A E R R3O M s .

B
200344 A



Preface

As one kind of geological process of slope and a manner of geomorphological evolution, land-
slide can cause economic losses, casualties, deterioration to environments and other consequences.
So, beyond the characteristics of geological nature, landslide is a kind of natural disaster which
characterized by its social, economic and environmental compacts. With the quick development of
economy and fast urbanization, landslide problem is becoming more and more related to human ac-
tivities, such as cutting slope, loading, underground mining, irrigation, and reservoir project,
and so on. These human constructions changed the slope geology, topography and hydrogeology
in a very short period, which accelerated the tendency of the slope from stable state to unstable
state. As consequences, landslide brings the hazardous results to the economy and safety of lives.

In the past 30 years, the studies on landslide have been gradually developed from phe-
nomenon descriptions, classification, control to the studies of qualitative and quantitative predic-
tions and comprehensive control. However, it is a newly topic to study the landslide as a hazard.
Even there were some successive reports of landslide disaster prediction, it is still extremely rare
to compare with the large amount of landslide events, which demonstrates the difficulties to pre-
dict landslides. Therefore, the researches of prediction should be strengthened to meet the need of
landslide hazard reduction.

This book is focused on the landslide hazard evaluation and time prediction to formulate clear
outline and topic in its 6 chapters. Based on the author’s readings in the past two decades of the
worldwide documents on landslide hazard studies, a brief review on the landslide hazard evaluation
and time prediction is summarized in the first chapter, which could give convenience to readers to
follow the history and development in this area. The chapter 2 makes common terms and defini-
tions, which are frequently used in landslide hazard and risk assessment. A classification of land-
slide prediction is also formulated in this chapter. Landslide spatial prediction, including hazard e-
valuation, risk assessment, and mapping, and their models are presented in the chapter 3. The
chapter 4 discusses the time prediction, including long-term prediction and real-time warning. On
the basis of Web-GIS software platform, a real-time warning system is presented in this chapter
coupled with real-time precipitation forecasting, which presents a development of traditional
warning system. A landslide hazard predictive system that is based on GIS software is introduced
in chapter 5. The chapter 6 concludes the procedures and results of landslide hazard and risk pre-
diction in conterminous land of China.

This book is completed under the author’s studies on landslide issues supported by all en-
gaged or directed projects by the author in the past 20 years. There might be some defects, and
improvements should be made in future due to the sense of difficulties to predict landslides and
limit from author’s understandings. All suggestions from the readers are welcome.

Thanks to author’s supervisor, Professor Yan Tongzhen who was passed away 4 years ago.
He led the author into the concentration on landslide disciplinary. Thanks are also due to my col-
leagues and my graduates who worked together with me on landslide problems, they are Dr. Wu
Yiping, Prof. Yang Shun’an, Prof. Yu Hongming, Prof. Wu Faquan, Dr. Christophe Bonnard
(Switzerland) , Dr. An Guanfeng, Mr. Zhang Yongrong, Mr. Zhu Liangfeng, and Miss Zhang
Guirong.

Yin Kunlong
2003.4
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