400 43 ) b TRPA N S i Vol. 22 No. 3
2016 4E9 JOURNAL OF GEOMECHANICS Sep. 2016

TEHE . 10066616 (2016) 03-0706-08

BT IKOR G RTLA TR X
b J R H A TIN5
WEA, B9, BHE, REA

(1. PEMFEFREVIEGE, dbat 100081 ;
2. HpE SRR B SR ) 2EE g T, A6 AT 100081)

Rl

W OE. BREZFAERIANRARENKHABHZTN T, UKILFHHEX NN
FURERE#E GO HATEETN, FXTNENEEHRATIFN, ARERX
W, GM(1, 1) BATHATHRMRARKMFAKELENEASS, B¥RERA
AR THRERELSTMNZTATHN, FNERETARS ERKIEFHEHR Y E
ERFEKEXERELSKRERITHRES, AHSE2FNTRIAERFHIA,
R R R T N KIL A 54 0 X B B SRR 4 x TR S+

K. KIIEHW; KERAEL; HAKE; BHFN

RESES: P6Y4 XERARINES: A

0 5=

HBR TP B B . B A N b B 2 D Rrst . R K A0 F R R 26 2
—, TEXIUR AR R B RS A, E S5 R, PR R B v R = R
I SR 2 RE MR EA BT 5 i TR v A 2, R YT R A b X1 5 T ) A N 25 22
Mo Ak, KGR EAE T —RANE KRR E, PEL T BERAE =40,
HTRTRIE, W, 2010 4F 6 J1 28 H, SiMOCUIS PR S8 FE 2 WY & AE o MU AR T e, 1 LA~
FreApeEse, 99 ABMED s 2013 4 1 A 11 H, SmafiMg A, w60 £ i b e k%,
46 NiBXES; 2015 4E 11 A 13 B, WLmik & A INRES, &k 38 A, ERITETH
AR PR R, A TR, SO SEE R, R RIS — R 5 T A
()T SN T b o M 25 JE ML R E R T . KRS, R, TR ITA 5 M X i
GBI T AEAAERFT

ST, ASCEGTHCIT AR M X 224 i 9 IS B O SR b, R (O R G FEE
o IS i I FAF T 43 A7 v, BIF T b T ¢ 8 A A AR AR, BT A Ok 14 K R
B T A BN 2% SR AT K T G T i X A G BRI B SRR | SE R R I E TR

Wi BHI: 2016-05-05

E&WH: EFRHESIETHFIRE (2015BAKI0B021) 5 HEHLSTRLABELTT 1 2058 BT B A BNl 55 2% £ T 28 9 5%
By (WH%'5 . DZLXJK201610) ; EZHREAE RIS T4 (1210800000022) 5 Hr EHLFTiH#E R H (DD20160268-4)

TEEBN: BEFM (1987-), L, ML, TR, 5N HFK E B KR K SE, E-mail: chen_ chunli@ 126. com



I WAL, . ETRE R KT K M R S BT 207

SERROMRYE, AR T XEOT A2 SRS S A RIT, B EE AR R NS R

1 HFRXBER

KITL P B L, Y005 Wive, &, YOve ., Widb, Wim. HEK. Wi, =/, &
ML A, JEE, R EE AT R EE ARV SR, XIS T
o E R ML S R E = By K XA By X (WLE 1), KIN & BB sy 04 %, W
Yoo s, AWK FRES 10,7 TR, FEEEE S KX 23.5 x10° km?, HETIORE™
HEIXZ 2 x10* km®,

SEAE W ROH BRI b
22 T

sz _ ¥ / e
M1 KIZFHHAREGAEETER

Fig. 1  The occurrence level of geologicals hazards in the Yangtze Economic Belt
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Table 1  Geological hazards in the Yangtze Economic Zone

R KE R/ FETREANBY A EARZAV%/10° TG
2006 85158 376 15.8
2007 23139 432 21.0
2008 15976 399 147.9
2009 8397 381 13.1
2010 20930 583 28.7
2011 13651 125 28.9
2012 9885 265 24.5
2013 7323 378 26.5
2014 9522 243 50.9
2015 7146 165 16.2
it 201127 3347 373.6
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Fig. 2 Types of geo-hazards in the Yangtze Economic Zone
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Fig. 3 Occurrence of geo-hazards in the Yangtze Economic Zone (2006 —2015)
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Table 2 Sequence of modeling
e pn  REE  LRA FRA o oo WRERE LEA &M
il LT LTS izl BT BT
2006 1 85158 85158 30000 2011 6 13651 20000 7000
2007 2 23139 40000 23139 2012 7 9885 19000 6500
2008 3 15976 30000 15000 2013 8 7323 18000 6000
2009 4 8397 25000 8397 2014 9 9522 17000 5500
2010 5 20930 20930 7500 2015 10 7146 16000 5000
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Table 3 Interval prediction results of geological hazards in the next 5 years

DY PO Gl/AF) HABNE CGR/AF)
2016 6492 ~ 11769 9131
2017 6233 ~ 10417 8325
2018 5966 ~9220 7593
2019 5719 ~8161 6940
2020 5483 ~7224 6354
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Table 5 Prediction accuracy of all models

5 56 7 57 G EL TS TG TS 97 H Y F )
SR AR 2 0. 099 0.032 0. 006

£6 RERGELELHERBES
Table 6 The accuracy test gradation of theoretical grey system model
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TREND PREDICTION RESEARCH OF GEOLOGICAL HAZARD
IN THE YANGTZE ECONOMIC ZONE BASED ON GRAY
SYSTEM THEORY

CHEN Chun-li', HE Kai*, WEN Ming-sheng' , LIANG Hong-kun'

(1. China Institute for Geo-Environment Monitoring, Beijing 100081, China;
2. Institute of Geomechanics, Chinese Academy of Geological Science, Beijing 100081, China)

Abstract; The grey system theory is introduced to the trend prediction research of geological
hazard. Modeling and prediction are taken with the case study of the trend of geological hazards in
the Yangtze Economic Zone, and the precision is analyzed finally. The result shows that model GM
(1, 1) can be used for trend prediction research of geological hazard and the gray system theory are
useful. Based on the prediction we know that the annual number of geological hazards presents
fluctuant descend tendency and serious disaster year maybe appear in the next 2 years. The results
obtained may provide supportable information to the prevention and reduction department in the
Yangtze Economic Zone.

Key words: the Yangtze Economic Zone; gray system theory; geological hazard; trend prediction





