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Flash Flood Hazard Assessment in Coalmine Goaf Catchment
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Abstract: The analytic hierarchy process ( AHP) and the FFHIS (flash flood hazard index-based
system ) were applied for producing flash flood hazard zoning map in Xiqu gully by the ArcGIS
software. The proposed index-based system processes information of seven parameters, namely,
elevation, coalmine goaf risk zoning, waviness, vegetation types, rainfall intensity, soil types and
slope angle. The assignment of different levels in the same parameter was based on the different
severity. Based on the weight values, the data was superimposed to obtain the flash flood hazard
zoning map. The historical flood events were used for validation. The validation showed that the
flash flood hazard zoning map was consistent with the actual situations. The proposed index-based
system and method were practical and effective for flash flood hazard assessment in Xiqu Gully.
Key words: flash flood; hazard assessment; index-based system; coalmine goaf catchment; the
analytic hierarchy process
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Fig. 1 Catchment shape and DEM in Xiqu gully
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Fig. 2 Land collapse in mining area of Xiqu gully
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Table 1 Consistency random indicator ( Rl)

Mg 4 5 6 7 8 9 10
RI 0.90 1.12 1.24 1.32 1.41 1.45 1.49
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Index-based system maps of Xiqu gully
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Table 2 Classes of the parameters and assignments

bR (AR REE GRS (2) REEfER (4) HREEfEIR (6) HREfER (8) W EEfE R (10)
A E/m 814 ~1 170 618 ~814 450 ~618 306 ~450 150 ~ 306
RaE X W BEFE RS BEEER Hh RS fa R RS oy X 5

AIRE/m 9.8~27.2 6.4~9.8 4.3~6.4 2.2~4.3 0-~2.2
e S AR SR bel Hhh [ ) TCAEBE
R 2/ mm <400 400 ~ 500 500 ~ 600 600 ~ 700 >700
b ey T4 A+ Bttt Wi ~ i+ WA+
WP/ (°) 78 ~48 48 ~37 37 ~26 26 ~ 14 14 ~0

2) RAFERME X, BT RARRA S B R
BAKE , AR B A T, T Ta] A B R
FRATE A SRS P S 85 38 AR B ¥ 0 i 38 AR 114
FRE . AR SCR 28 X S B S 4R T kR A0 AR 4
MR ZS BB R I R ER a3 5007 ik G
Yoy 5 A R —FHFROK RS LA
R JEE A 6 1) SR 2 35 B X, 3t 2 7K A B39 B U i st
ZLUEMAMT | h R U A, i TR K e L
HEAG RS BT 55 , AR 8 16 I 14 R 25 B B L A
RSP A I R E R 11 2R 25 338 B IX 3t 3R /K8 A%

%

N5, B3R 2R R B T et A O | Bl R
IKFRRAEER SO BE @ B i 2R 25 fE 18 73 X T
JESG RS TR JCoR 2 S B XA, M 3K R T I 1Y
ABZHN A RER R | B AR 2
35 B 19 DIy L A A6 B e v

3) R, HOIEAR /N HLIX K 228, B
IKAN Gy R KR R 25+ 0 2 B T L B
K58 I A A — B MR AR R R | M
AR /) | W24 W S0 T A At/ | e
DL



%11 # &

WA W REH KL AR R0 1623

4) PSR PR MR K 5 R K
ZRIAE IR, A B AE B S RS RN AL L &K
FE JTANIR] 7] s, 532 i) 6 T Y 8 B TR RT /).

5) RN G B [54E RN e AOAR FR  FEEE  m k K
ONER PSR Sl O ) & 2 40 NV N S8 5]
oRT B A, O A 2 e DX R A A, ) g L3
S 1K VIR 7N 38R P 14 4T [ T 43 oA 600 ~
700 mm FIK T 700 mm IS0

6) Fr EAA OR[E A 1 2 LRI A B
FEBEARE], P vl BE 1 IR ASTR]. A A ) 5 7 1
i, B P aE ) 22 1A 28R ) i oK Rk,
I K 580 3 3 36T A5 R A A IR AT 25 A, )
BEDE AR

7) BEEE B S R AR A B T
HEHI DX LA 3 108 DX A YA e B, o 2 B v

3.2 M ESHIME

S T AE T A P A A BRI A3 S A A
R 53 G RAE RN . B RN i B (S A2 i), oA 6
AVERFERR N 5 B, KB BR 0BRSS
WRAE 2 ~ 10 43, TR ey, XoF 7 118 LI A5 565 47 A1, 55
MR, gk 3 FR. SRBOENFEFR A9 ArcGIS %04
J& 3 UG B 0 TG XA L RS R PR PR A
FEFRAE , FIH ArcGIS AUMHE 115404546 b (B
FAGHAEARA R (4) TR L E R . H &k
KA

Fy = Zx[w,.. (4)
i=1

A PO ISR EH x (i =1,2,-++,8) M1l
PG PEFE PR A MRAE s w, (i =1,2,-+,8) it
SER AR R AL A

®3 BROWMEHEREEEEFNEER

Table 3 Analytic hierarchy process judgment matrix and influencing factor weights
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Fig. 4 Flash flood susceptibility maps and field survey validation
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