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Flood hazard risk assessment of Hanzhong city at the
upper reaches of Hanjiang River

ZHANG Guofang, ZHA Xiaochun, SHI Xiaojing, LIU Jiahui, JI Lin, WANG Guangpeng

(College of Tourism and Environmental Sciences, Shaanxi Normal University, Xi’an 710062, China )

Abstract; Based on GIS technology, the integrated assessment on flood risk in Hanzhong city in Shaanxi
Province was carried out by using administrative county as basic assessment unit. Natural factors inclu-
ding precipitation, precipitation variability, terrain elevation, slope and water system distribution were
comprehensively considered in the flood hazard assessment. Socio-economic indicators including popula-
tion density, annual grain output per unit area and GDP density were analyzed for the flood vulnerability
assessment. A map of flood hazard assessment and a map of flood vulnerability assessment are constructed
by combining with AHP and GIS technology. Then, superposition analysis method for flood hazard and
vulnerability assessment was performed based on GIS technology, and the flood integrated risk assessment
of Hanzhong city was obtained. The flood hazard risk of Hanzhong city was concentrated mainly in the
Hanzhong basin and declined gradually from basin center to two sides around the main stream. The flood
risk level is the highest in the southern part of Hanzhong, in the middle part of Chenggu county and in the
northeastern part of Nanzheng county. The low level areas of flood disaster risk were Mian, Xixiang and
Yang counties. Liuba county was the lowest in flood hazard risk. The assessment results are correspond-

ing with the flood hazard occurrence in Hanzhong city in 2012, which can provide a scientific basis for
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making reasonable flood control and mitigation planning in Hanzhong city.

Key words: flood hazard; risk assessment; the upper reaches of Hanjiang River; Hanzhong City;

Shaanxi Province
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Fig. 1  Location of Hanzhong city in Shaanxi Province
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Fig.2 Indexes system of comprehensive flood risk assessment in Hanzhong city, Shaanxi Province
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Table 1  Dividing standard about the integrated precipitation factors in Hanzhong city, Shaanxi Province

F& /K 4/ mm
WAt/ % <876 876 ~938 938 ~1 026 1026 ~1137 >1137
<0.173 1 0.3 0.4 0.5 0.6 0.7
0.173 1 ~0.1822 0.4 0.5 0.6 0.7 0.8
>0.182 2 0.5 0.6 0.7 0.8 0.9
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Fig. 3 The map of integrated influence factor of

precipitation in Hanzhong city
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Fig. 4 The map of integrated influence factor

of terrain in Hanzhong city
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Table 2 Dividing standard about the integrated terrain factors in Hanzhong city, Shaanxi Province

g 4% F FE/m

= MR/

TR /m <580 580 ~1 007 1007 ~1 526 1 526 ~2 067 >2 067
—2% (<7) 0.9 0.8 0.7 0.6 0.5

—Z% (7-15) 0.8 0.7 0.6 0.5 0.4

=9 (>15) 0.7 0.6 0.5 0.4 0.3




32 R E e (HARBHERR)

555 &

3.1.3 KAM®EAEREGHm R LKES
IKRWAEBVINRR, E—EBRE L TR
X Z UL AKAR B MEZ R . AR AT, X
TE LK () 52 ) BE AN TR, TR, B VT 3 1) 3z
U, PUEEHKI GRS . DR R R
JERRITHE, HA TR R B R R 0T,
DL B i, 2 D0 K &R 4 1B 28,
HSE BRI I KL BRI R
ERTINREY ST INIRCRE ST I QT I I R AT 1R A
19 692 km®, 7ERE/KZMZT, KAHKIILRE
Ko AR AR R, S R R SR, 2R
B R G ST A Y , XA S T
REMIX, WE T AFZPXIN R TERE (F£3),
FIF ArcGIS ) Buffer T X i 3t 2% 2t (8] 8 37 AN [
TP, IR BT ik, dhR e
o P Ay SN, A G i DX X T K K TR
AR EE , RIAEZ XN 0.5, “HREMX N 0.8,

—REIX N 0.9, IMIFFEID A LR K R R
Wy (ES).

AL RS RN
£ 0.59EZ X
B 0.8 B hIX
W 09— 2 uhX

0 20 40
L1 1km

K5 hiigiak R 1 E
Fig.5 The map of integrated influence factor of water

system in Hanzhong city
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Table 3 Dividing standard about the ranks and widths of buffer zones of rivers in Hanzhong city, Shaanxi Province

S o g 2 X% R/ m
I <764 764 ~1 076 1076 ~1401 1401 ~1 785 >1785
— 2T 6 4 2 1 0.75
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HITE S T, B s BBk, W g i,
2 vh DX G E SRR A, G T X ) 552 ) JRE A A
DU IR ZE T X ER T8, KU B3k, FT X iz
PR 582 ) Bt 422 G 5 1) i AR 784k
3.1.4 BAREFRERBEYmES KK HIEM
{7 R 2L [ A BEK R fE B, BaxX 3 AN R K
RESERNER R T E I, RVl F32] oK 9% 6
B2 25 P T4 2R . B RN
H=PxW +TxW,+S8; x W, (2)
X (2) W, HIRBERIGRNER L, P FRRRE
KW, T FRaAHILEIE, Sy RamK R
B, W, FnRsgHFREMRE" , W, REHKE
TALEAE, I 50 a ARE AR B X0 kK K
FHAT X EA, BrLL W, e sl W, AW, )
SMCERHIE FUK R AR, TP
DU R RCHF B E AR E 1, Fr L W, F W5
WA R, RTAPEMERE T 2R 2R

ST, AAIEFIRTAE R, 255 45 A AR R A
B, 38 A SR A 120 W R 2 118 B R AR i R 6 O ) e
fEm &, FE T — SR, 525 B rAGEEE
Jp: W, =0.1220, W, = 0.558 4, W, = 0.319 6,
FIFH ArcGIS [y Grid i 47 W% B finis 01 73 9
Ja 15 B PK K F R T & (E6)

HE 6 AIN, MAE(R A, HOE Xzt K %
TR BER R, AR L A AR /NG 1 1)
P . o T A ) BRI B X
FBEL L IR B B PR A G R, BRI PR OK
Z, HHETILX, WP Hib#oRmoR, Fi,
LUK K FE fa b Ak
3.2 #AKRESIREEN

X T UL T T P Pk S B, 0 H S 5 R T AR R
Wk ARIAR AR I8 N A S A N W) 5T A ER
5, BT DU MR St 5 X G itk k. % &
SNV TTRE S ORI AT, ARSI 2013 4



[ EEBE R SN ot 20 Qe I R O AN oa s S Ol 33

i e B ;
£ 0.99~2.46{Kf&
£ 2.46~4 39% %
B 430644t
e 6.44~8.2285 7 0 20 40

- 82210317 L—t—km

K6 bt i ER R LR & K

Fig. 6 The map of integrated classification of water flood

hazard influence in Hanzhong city

FHHN T BE, GDP 4 J8 17 i ARAF AR B )™
WA A2 2 S LR P FE bR, 7E ArcGIS H
I Join ZfiE, 15503 AMEIRHIZE B AT . K5
S BARH AR EZE , 73 BHEA TEARIE

Floroh S 26, MM THN L (F4), X%
PRI TS RCE R E S, AR K R E 5
LR R = R A (B7) .

SR RG]
0.30~0.33{%5)

0.33~0.39%I%

0.39~0.46H145

0.46~0.5655 0 20 40
1 1km

e 0.56~0.6975

7 DU I Sy 51 R B A ]
Fig. 7 The map of classification of flood vulnerability

influence in Hanzhong city
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Table 4 The affecting degree about classification of population density, GDP density and annual

grain output per unit area in Hanzhong city, Shaanxi Province

R NI/ (N - km™) GDP/ (Ji7C - km™*) W/ (v km™) B
1 0~23 0~23 0~438 0.3
2 23~72 23 ~91 438 ~481 0.4
3 72 ~119 91 ~125 481 ~536 0.5
4 119 ~205 125 ~272 536 ~621 0.6
5 =205 =272 =621 0.7
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Fig. 8 Map of classification of integrated flood risk
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