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0. 004( a=-0.7539 u= - 0.0030)

GM (1 1)

“ (1)

0.8924 wu. = 0.0028)

1

Wk 1) =

0.021e ™ + 0.0031" ™ + 0.0008( au = -

GM (1, 1) Yl =
0.021e" 7 — 0. 0012¢" ™™ + 0.0052( ae =~
0.9811 u.= —-0.0012)

[8]

Table 1 D sphceanentmonioring data forH uang bngx icun landslid e

1963- 09-22 1963- 09- 23 1963- 09- 24 1963- 09-25 1963-09- 26 1963- 09- 27

(m) 0.025 0. 032 0. 055 0. 100 0. 300 0. 600
2 191
1 Table2 D splcenent monioring data for som e lands lide
1991 - 06— 25 1991- 06— 26 1991 06— 27 1991 — 06— 28
01 | ——
0.6 FEEGM (1, 1) BERI T 6 7 9.4 14.3
| —h— Bk TEGM (1, 1) BT ()
0.5 | B ER 2  EGM (1, 1) B Fi i
& 0i4 2
b L
N —o— M
g st Y, {L5EGM (1, 1) BUAL TN " 44
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0 L ' : . g wr '
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Y] (d) 3 _ /
1 GM (1 1) 4 —
Fig 1 The curve ofmonibring value and predicting va lne 4 . ’ :
of traditional GM (1, 1) and modified residual error ! B 3 L
. o i) (d )
models HrH uang bngxiaun kndslide with tme
2 M (L 1)
2.
[9]’ Fig 2 The curve ofmonitoring value and predicting valie
( 2), CM ( 1 1) of traditional GM (1 1) andmodified residual enor
models for sme landslide w ith tine
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Table3 D splacementmonitoring dat for A, point of X ntan landslide

1979- 04— 01 1979- 07- 01 1979- 10— 01 1980- 01— 01 1980- 04- 01 1980- 07— 01 1980- 10- 01 1981- 01- 01

0. 077 0. 92 0. 615 0. 65 0. ® 0. 738 0. 846 0. 962

1981- 04— 01 1981- 07- 01 1981- 10— 01 1982- 01— 01 1982— (4- 01 1982- 07- 01 1982- 10- 01 1983- 01- 01

1 1.03 1. 061 1. 077 1.1 1.23 2. 46 2. 754

1983— 04— 01 1983- 07— 01 1983- 10— 01 1984- 01— 01 1984- 04— 01 1984- 07— 01 1984- 10- 01 1985- 01- 01

2.8 2.9 3. 46 4 423 4.3 4. 615 5.77
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4 18]

Table4 D kplhcenent monioring data for Saleshan new hndslide

1985- 03 1985- 04 1985- 05 1985- 06 1985 - 07
(m) 0. 048 0. 025 0. 048 0. 070 0. 120
1985- 08 1985- 09 1985- 01 1985- 11 1985- 12
(m) 0. 150 0. 170 0. 270 0. 300 0. 410
5
Table5 Can paring prediction accuracy indexes br each model in different landslide
GM(11) oM oM
(L1 (1, 1)
2l 0.018 9 0 003 1 0. 0019
S 0. 068 7 0028 0 0.022 1
R 0. 962 9 09939 0. 996 2
X u? 0.391 0 0369 9 0.1807
S 0. 442 1 0430 1 0. 300 6
R 0. 99 2 09955 0.997 8
2l 2.348 8 1963 6 2.1575
S 0.32 7 0298 8 0.3132
R 0. 980 9 0984 0 0. 982 4
X2 0. 004 6 0 002 5 0. 003 0
S 0. 024 1 0017 6 0. 019 4
R 0. 98 1 0991 6 0. 989 7
5 )
GM(L1) GM(L 1)
GM (1, 1)
, GM(1 1) 4
GM (L 1) M(L 1)
GM(11) ,
: : GM( 1 1) GM (1 1)
GM(L1) ,
GM(L1) ,
GM (1 1) ( )
GM GM (1 1)
(L1) ; GM(L1) ; (
, , ) GM(L 1)

GM (1 1)
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Camparison and A pplication of Grey GM ( 1 1) Modified R esidual
ErrorM odels in Landslide Predicting
LIX uzhen'?, KONG Jin ng’, WANG Chenghua’

( 1. Cvil Engineering College, Southwesiern Jiaoong Unwersity, Chengdu 610031, China
2. Chengdu Instincte of M ountain H azard s and E nvironm ent C hinese Academy o Sciences& M inistry of Water Conservancy, Chengdu 610041, China)

Abstract Based on traditional grey GM (1, 1) mode] fist modified residual error GM (1 1) model and second
modified resdual error GM ( 1, 1) model are established by differentmod ified residual errorw ays. A ccording to he
monitorng data ofH uanglongxicun landslide Xmtan landslide Saleshan new landslde and sane landslde trad+
tonal grey GM( 1 1) models fistand second modified resilual errorGM (1, 1) models for each landslide are es-
tablished and prediction accuracy ndexes of eachmodel in different landslde are analyzed and campared . It is -
dicated that predictbn accuracy ofmod ified resdual errormodels is much higher han taditbnalGM (1, 1) model

Second mod ified resiual error GM (1 1) model is h gher than fistmod ifed residual eror GM (1 1) model br he
landslide which has smooth defomation curve such as Huangbngxicun landslde however fistmod ified residual
error GM ( 1 1) model is higher than second modified resdual errorGM (1, 1) model for the landslide which has
step defomation curve, such as X intan landslide.

Key words twaditbnal grey GM( L 1) mode] firstmod ified residual error GM ('L 1) mode] second modified re-
sdual error GM ( 1, 1) mode] landslide pred icting



