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Fuzzy comprehensive monitoring method for geological disaster
risk in mine ground subsidence area

XIE Lang
(Sichuan Institute of Metallurgical Geology & Exploration, Chengdu 610051, China)

Abstract: In order to obtain the geological disaster risk index of subsidence area and judge the risk degree,
a fuzzy comprehensive monitoring method for geological disaster risk in mine ground subsidence area is
proposed. After the primary selection of the indicators, the correlation coefficient method and partial least
square method are used to reselect the indicators to construct the evaluation index system. The
comprehensive weight of the selected evaluation indexes is calculated by analytic hierarchy process and
factor analysis. The product between the index weight and the fuzzy membership matrix is calculated to
obtain the fuzzy comprehensive monitoring index of geological disaster risk in mine ground subsidence
area, the evaluation grade tables are compared, and the geological disaster risk areas are determined. The
results show that using the research method, a coal mine area is divided into No. 1 area as high risk area,
No. 3 and No. 4 areas as medium risk area, No. 7, No. 6 and No. 2 areas as low risk area and No. 5 area as
very low risk area. The fuzzy comprehensive monitoring of geological disaster risk in mine ground
subsidence area is completed, which can provide a reliable basis for the prevention and control strategy,
and has practical significance.

Key words: mine ground subsidence area; geological hazards; index selection; weight calculation; risk

monitoring; fuzzy comprehensive evaluation

SRR A RIERL . 5 B BRI FEOTR. 5PV L EOT
VEURMOI BE B — FLOE G RO T MOk SRR AE 1L o (B o
. TETAEIT . RAKARE. 5 %L
pmEmooLzy o RES. RERMMKK. RAEWTKE. W
B i e M B VTR, ST TR KRN % 2

% E-mail; aoyuan04101@163. com Fe Y FEMCTS BN . QAT A SO S I 1L b T 5




.« 8 . 7

&

e DXt o 9 3 DS 0 AT F B B S R, i
0 47 L0 3t v 5 XM o KR 1R 0L > by B2 T
Xt P 0 07 5 A B I R XU L e T A K
PRAE N 54 fir 22 2 4R 4 T AT 52 IR AR

BT BT S, RZ L Z M2 E LR RN SCH
R T L v R I DXt 5 RS B Tk
B, S LS A SO L B IX .
BEYOE L YL m A RSP SR AR . RR
Ve PRI ACE 5 TR b AU . M A — A A A
B, X LD b B BEAT I AL . BT S AR LU 4
A5 R IEBRE X 0 i, BE B 14 A48 bR A S oE Al 5
IR VIS V=2 R a A L Y G S A PR S L
JEAEHEAT I E . o Je A A A e R S ARU(E BE AT AR
e, 3B ZE A I . ARG 255 DI B (A 0 e
RS20 . A /NAISES RISk G T X ], B E
15 Mg mi R AR P e AR . ARJE M AHP A
WRGE T G FA A  RJa T XM T8 B A B
PEZE & D0 BEfEL. JF 45 4% B A5 R R0 A i XU
FH.

LEAHT AT IE R AR — Bl L M T3 X
b B R T RS BB 25 5 I i o ORI £ Mk
Je— ML T RO B B T BT 9 07 k. TETFE
W25 A P BEZ 5 . AR R B . 45
G AF G . I AT LU O B L M TR S B DX 5K
5 XU By i SR I F) 482 H 4R 3L T FE AR 0

1 FLdEEn Rk R sk
B 47 & Mo ) 7 % A

R A = SR PO R A . SR E X
1M 5R 2 DX PR A7 A 23 51 A — A 51 3 ThT 353 B X b o oK
T MmN G . fEH A 5 A A
G PRSI O AR R BEAT A RO OCE U
Wl T R AR G . AT A L T B B DX B
XU, M LA A B9 L AR
AR 2503 PP A 0 b o — ol M A, S R Ay
ERO PR AR I, AR 5 DL SRR £
o WIS G R T A A R T BT O X LA 2P BR AT
HAKI3Hr .

L1 & L3t T 355 B X 3t J5T 2R 35 XRG4 48 R i B

A7 L e A7 338 5 Xt ok T DXL A £ M 00 A
TR 5 — P R G G BRI PE N S br . PR
FEPRIE OGS 2. S ORI s PF O 45 AR 8 U
A N RE A T I M TR AR VA 25 RN

B BEXT IR DL . H e AE BTN 4R bR IR
VLTS = S N LK =3 a8 L AN TR G50 I Z R 7R G
W LRI RGO, RRT RELE H T A AR
FKARRR . SRIG R RS R R . R AE OC R AL
U AN Foe /I AR T AT AR AR U k. B A 7R
U

o B
R I R T

AU 2. WM AR EA . IR AKX

i A 4 1L b 1T 3 B DX M R X

I/ _ X — minx (1>

maxx — minx
A o A WS 0 8 AR o R IR 3R A
maxax N AR RS I B R AE s minae S AR S
A B /IMEL
IR 3 RPN R R s HHRAK
W

S ;7. &
! d()H)+d()
X, ¢Gag) NP R bR Z B 8 B 05 25
d) HfEtrx W2 d(G) NfetR y BT 2.
HBR A4 TR AR SRR A 18 bR A
KEBWFIE, HEAXNT .

Z(Vijil)
i=1
Y n—1

A P ERAR § SR A PR 5 B A R R L
W7 (H s n PR B HR T 1.

RS B M BR A S IE B A R K
fHs.

AR 6. 4R ORI A A5 AR B R B R R &
Ay .

IR T PR S, R A T Y 5 A
S i Foe /> — e [ AR Y

AR 8 I i A /Dy 3 1] U A Y T S A 4
NIBICIVE B ¢

ABR 9. TF MR BOR 4 X E. I IR
PN

IR 10 MBS [0 U5 2R K000 268 X B Bre /NI R AR

EZSOR R i Pt A WA TS R S 4R o S o
T 3% A S 46 A A B30 ORI [ 1 2R A 2 0 1 A /)
FEAR . TER T SR AR B L BRI L AR A e I 4
br . PP RE AR R R
L2 IEMEREITE

R T 1 S Sf Y A L S TRT 5 56 DX o R XL

3

"=




R B L M T3 DX 5 R R AR £ M T ik c 9.

PR AR bR . AR BRI RZ R A ik AR e Ak
FARPREE A AU o 15 b AU 58 15 R Z (8] A A
LR R TR IR RO R L PR
EAA G P APIZET I i —F, il
TRV . BB IS A 7E—f . TTRPRZE G AL
T ORE T AR A St G FE A T T B 22

D JZ W I Mk it B o 46 b A

IR L RARARI 0 R

SR 2. RA 1~9 AR IR L .

A Lz L
Iy L3 ey,

L= = (Z;;, ) 4
lml lmZ i [ 11111

A, 4 FRORVENIESR « XPVEN SR IR 7 A9 AR XS

HEPERUE, AR 15 om o AW AE BEAT 5K
TRV
F1 1~9 tREZX
Table 1 1 ~ 9 scale method
P {E B LGRS § SHEM bR 5 )
1 ] 45 2
3 i ok T
5 Wi
7 o AN
9 ey B
2, 4, 6, 8 1. 3. 5. 7, 9 MHABHI W 6 {E

B M SRR RS AR ¢ AR R L L — li

SR 2. BiE AV SRR AR .

Step 1: JA—ALAL AW 4 L rh & — 5145 45
Ja FHEFT A, #33 w, .

Step 2: MR w, #F H ER A N0 B w =
(T0) s Ty st s TW; 5" 5T, ) | o

Step 3. X [ w fiE MLAL B, T E W =
(wi s wy s vw s sw,) o H, w HAE REL

IR 3 JRUCHHE Y B OHA W A — RS
K. AXWF.

B =

a
X 5)
max - y

y—1
A, gy —EE e fl. HixfE<<o. 1. midk
s o H—BUESRR: ¢ WEEHL— ST bR; v WA
VTR 2 180 005 A A9 ST BRI R 2 g ORI AR
APR 4. R TR R E
2T B ik H SV 16 b AL

a =

HHE L. B ATER AR AR

HBR 2. febbrifEbab B, WAK (D,

A3 PRI OC R, I 2 AR K B
R . W),

B4 A R R g G = 1,2, ,m) LA
RSN E R Qo = (0 = 1,2,,m) ,

BWES: B (G=1.2,.m) 5Q.(i = 1,2,
seam) FHAE, BEHUHT & A 3 {20 B 28 47 R I .

ABE 6 FRHEAR A L F B F GEM a4

BT T GEM A8 40 iER .

LR 8. WT GEM IR 559,

PR 9 X F VA 46 bR 44 43 EAT H — 1k
AbFE

AR 10: WEHETFGEMR IS NE v o &
KA

w/ = p+ 100 )

S p A — AR A T Y DT M

R IREE G R

BT EAPIROIT AT ORI AR,
G AR AR L HEARTF
Ve 7

i=1
KV IR R LR A
1.3 BRHSEEENH

BT ERPIAE AL . AR
LA DA 125 X6 A7 L i 18T 358 5 Xl Jo 9 X 4 2
PEAT I BRI

AR L MR b SL PR R AR AR

AR 2 THEARARAE . WE 1.2,

IR 3. B RIEE. Wl RS A RS
PPARA BRI S B AR ST

Y(x)=0, A, <z (8)
_ A .
Y(x)—A27Al, A< x<<A, 9

A Y (o) JysfJm I kB o AP R bR
HH A Ay HARABPIASITEAN AE 2.

WA BE DT LU Kb T B A X b B A R BE
e F.

F=A{fisfosfssf1) (1D

b, PEH AR X N Y PF I R O3 11 O R 2
FiroR



. 10 - S

i

k2 EEMSENEE

Table 2 Corresponding table of comments and scores
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Table 4 Evaluation index system
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Fig. 2 Calculation results of fuzzy comprehensive

monitoring index
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Fig. 3 classification results of geological hazard

risk in mining area
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