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Fig.1 Comparison between fgur series
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Table 1 Basic data of the 6 debris flow ravines in Yunnan province

WM % X, X X; Xy Xs

FRINFE R 47.10  0.14 23.80 0.80 1200.00
ANKHMPE®H  18.08 0.11  22.8 0.72 820.00
SHEYBRE 1797 0.20 17.60 0.73 1080.00

EHETH 24.79  0.23  12.8  0.54 1080.00

LN 14.10 0.21 17.80 0.35 903.67
g Al 7.77  0.11  4.30  0.35 965.40
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Table 2 Nondimensional value of the 6 sample debris flow ravines

in Yunnan province

?’EEﬁﬁ?@ﬁ xl XZ X3 X4 X5

KRN#HFEN 2.18  0.84 1.44 1.38 1.19

FMABRE 0.8 0.66 1.38 1.24  0.81
SWYBAW  0.83 120 1.07 126 1.07
LWE TN 1.15 1.3 0.77 0.93 1.07
HIEEY 0.65 1.26 1.08 0.60 0.9

AR AL B A 1Ly 0.36 0.66 0.26 0.60 0.96
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Table 3 Raletive degree of debris flow
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SRETH 0.63 100
HNAEN 0.62 30
Ay i) 0.57 15
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Table 4  After adding the Wanggnantun gully, the result of calculation
KNHHEN KNKBEHE  SEPERY SWETH KNk UL Bl TR
1.00 0.83 0.75 0.65 0.60 0.61
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Table S After adding the Bajiache gully, the result of calculation
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1.00 0.82 0.79
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0.69 0.66 0.58

MK S B AR, BTLM A R SR SR
NHERWHKIKE r=0.58, M FENFINESE,
PRI L S AT AR 5000 55 , S5 PR R SUA EL R, AT
MZERREERE

3 &5 i

MU BB S5 3R9, L B s 500 4
ABEFI), PR GRBREE B 6 SR A
W5 PR 2 (A R AR DL HU B, SR F AR A B
MR AT RTE S, AT AR 5L B Y &
MR, KEXBKEEBRRANRAORBNTES
MR —Fh BT B 7 15 (B TE SERRRL AT T A
FHEE KRR, HERERRRIS it
R, B TR & U A U 0 T BBk 2 B0 T BE R A
& EmRE T EG R A, ERA RN ES
B A ER R (R0 R, DR 25 10 A AL T — R RO AR
HKEE FHEBEE S, BRAE 1.1 HHETH
FHEBURE I, (R TEEFRH BRI, FRREA

WHESHEMEFRE  HMEZ R R R 4, Hi
TERAWE ST b, BT R R AR S H
SHE 61 , 1o 7l M 2 2 5 B B I L T o R 2 (R 5 A
ZPEFARE AR FHEXRRAEX—TT
TR ARBIE, B KRR A 7 Tt — 228
B9, ASCRAMRRTERIRA MW H B, B
RERTRWHEA

B % 30k : (References)

[1] Qi Long , Evaluation Method for Active Degree of Debris Flow
Gully. Journal of Mountain Science, 2000. 18 (4): 365 ~ 368.
[R5, WA MBIHEFRBEMIER K] AR, 2000,18
(4):365—~368. ]

[2] Zhu Jing , Judgement of Debris Ravines and Evaluation of Risk De-
gree of Debris Flows. Arid Land Geography, 1995,18(3):63 ~
73. [KR#p. ROWHHISERETENFRT]. THEAI,
1995,18(3):63~73. ]

[3] Wang Lixian , Torrent Classification and Dangerous Area Mapping
of Beijing Mountainous Area. Mountain Research, 1995,13(3):
141~146. [F3L26. AFOURFRALSERXHEI].
HBFIE, 1995,13(3):141~146. ]



364 e ¥ M 21 %

[4] Sun Guangren , Bi Hailiang. Application in Distinguish between
Debris Flow Gully and Non-debris Flow Gully and Evaluating the
Dangerous Degree of Debris Flow by FUZZY Method. (in chiese).
Environment of Qinghai, 1997,7(2): 72~77. {712, Y&
B BIRIECALR A TEHNAFE R O WO H B S B B R o A L
1. s, 1997,7(2):72~77.]

[5] Xu Xinwang. Evaluating the Dangerous Degree of Debris Flow in
Huairou County by FUZZY Method. Journal of Anging Teachers
College ( Natural Science), {in chiese) 1997,3(4):14~17.[ #
fRHE. FRERRAWBEEBE FUZZY WA []]. BRI
B AARYEAR), 1997,3(4):14~17. ]

[6] Wang Mingwu. The Zonation of Dangerous Degree of Debris Flow
Based on Artificial Neural Network Method. Hydrologic Geology
and Engineering Geologv (in chiese) ,2000, 2:18~19.[ T 5
B, BRTHEMERAFARERII]. KO0 TR
J&, 2000,2:18~19.]

[7] Liu Yongjiang , Hu Houtian , Bai Zhiyong. Artificial Neural Net-
work Method for Evaluating the Dangerous Degree of Debris
Flows. Geology and Prospecting, 2001,37(2):84~87. [ X ¥
I, UEH, BER. RARERETENMHEMEET].
S ME, 2001,37(2):84~87. ]

[8] Liu Xilin , Zhang Songlin , Tang Chuan , Evaluation of the Risk
Degree of Debris Flow in Ravine. Journal of Soil and Water Con-
servation , 1993,7(3):20~25. [XUF#k, Skhask, ). W4
LRERETMETR ] ARRIPFIR, 1993,7(3):20~25. ]

[9] Liu Yongjiang , Hu Houtian , Bai Zhiyong. Evaluation of Debris
Flows According to Dangerous Degree, Jowrnal of Soil and Water
Conservation, 2000,14(2): 84~87. [X|FiT, WEH, g&
B WHREREFMI]. KT IRIEEM, 2000, 14(2):84~
87.]

[10] Chen Ye , Zheng Yongshen , Wang Ying. Classification and E-
valuation of Debris Flows According to the Dangerous Degree, the
Chinese Journal of Geological Hazard and Control, 1997,8(1):
2731, [BRR, XAME, T%. RAWEREWILTFMHRI].
HEBAKRE SHRER, 1997,8(1):27~31.]

[11] Liu Xilin , Tang Chuan. Danger Assessment on Debris Flow, Bei-
jing: Science Press , 1995. 1-~26. [ XAk, I/, 841 Mfa K
HEPE [M]. JEE R R, 1995, 1-26.]

[12] Deng Julong. Basic Method of Grey Systems(in chiese) . Wuhan:
Huazhong University of Technology Press, 1987. 73~81.[ X34
J. REFRGEHEA T EIM], BN 4 p TR R,
1987. 73~81.]

[13] Xu Jianhua. Mathematic Method for Contemporary Geascience(in
chiese). Beijing: China Higher Education Press, 1996. 197 --
223, (gt AP BRI RIM]). Jonl: BT
AR, 1996. 197~223.]

[14] Yuan Zujia. Theory and Application of Grey Systems. Beijing:
Science Press, 1990. 1~251.[ ®#HM. K REHE KR
AIM]. Jb50: B2 MR, 1991.1~50. ]

[15] Wu Jishan , Kang Zhicheng , Tian Lianquan , et al .. Research-
ing Debris Flow of Jiangjiagou in Yunnan Province by Obscrvation
(in chiese). Beijing: Science Press, 1~251. [REI¥, HELMN,
HER, %. ZH#EERATRRIMBTEM]. b5 Blg il
#t, 1990. 1~251.]

[16] Du Ronghuan , Kang Zhicheng , Chen Xungian , et a/ .. A
Comprehensive Investigation and Control Planning for Debris Flow
in the Xiaojiang River Basin of Yunnan Province (in chiese).
Chongging: Science Press , 1987. 1~287. [#tHef , BEk R, Bk
TEuR, %. ZR/MNLRBAERESERSRHUMIE(M]. T
IR B SCRRH RRAL B R A4, 1987.1~287. )

Application of Grey-corre.ation Method to Activity

Evaluation of Debris Flow

Z0OU Xiang , CUI Peng , WEI Fang-qiang, and CHEN Jie
(Institute of Mountain Hazards and Environment . Chinese Academy of Sciences and Ministry of
Water Conservancy. Chengdu 610041 China)

Abstract: Activity evaluation is important in carrying out risk evaluation of debris flow. In this paper, taking

Jiangjiagou as a reference series, the method of grey correlation has been used for the quantitative analysis of 6

typical debris flows in Yunnan province. The result agrees with actual condition. Then, it is proved to be cor-

rect by using two samples, Wangguantun gully and Bajiache gully.

Key words: debris flow;activity;grey correlation ;evaluation



