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Research and improvement on assessment method of flood hazard
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Abstract: Flood risk analysis is an important part of nomr engineering flood control measures, and flood hazard assessment is the
basis of risk analysis. Due to the need to obtain submerged water depth, the existing assessment methods of flood hazard re
quires complex hydraulic models and higlr resolution data, but during operation, it is often impossible to meet the data require
ments. In order to simplify the process of flood hazard assessment and ensure the accuracy of the results, this paper presents a
new simple and integrated flood hazard index. T he index is based on Gisnet and ArcGIS and combines with the distributed
hy drological model. In light of the formation mechanism of flood hazard, the index comprehensively considers the natural attrib-
ute of distributed streamflow and topographic index. Based on the specific situation of the Hongluogu in Beijing mountain area,
we tested the new index. The results showed that FHI can truly reflect the trend of regional flood with spatial change. It can
provide a new ideafor the future flood hazard assessment, and has great significance to the improvement of flood risk study sys
tem.
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Fig.1 Location and watershed of Hongluogu
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Fig.2 Distribution of topographic index in Hongluogu watershed
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Fig.3 Hydrographs in Hongluogu watershed
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Fig.4 The diagram of design storm and flood process for

hundred year flood in Hongluogu watershed
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Fig. 5 Distribution of flood hazard index in Hongluogu watershed
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Fig.6 Inundated area of hundred year flood in Hongluogu w atershed
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Fig. 7 Overlay diagram of flood hazard index and

inundated area of hundred year flood in Hongluogu watershed

ARSCER S L K SE R 1 DA 1) s BR 2 ) 8,
HH AR B0 K A WLE, 45 2% Re T 80K A1 A
ZAgC SRR VAR PR E, N7 T R R FLgE A ik
KIERVEFRAR(FH 1) o ZFRFRAMN G 1 TR, &
F L8 T I A R AR . PR RS SN KA 5 T
TR, DRIt 00 2% i ok KT AR ) S V30 R R KR
R A3 AT RSO AR LR A9 £, AR TK
DRI 5, KOO TR /N, BRI 5Kk AR
AR H R U JC VR PPN DX 38 1 U K Sl P,
Bl - AEWT I B3R, RRE /N S A
LR E- 2 I/ N i S MR R 0 S E R DL e e =
—E PR, A —E S oK fEk. (F2, i
3 RITIE A  HLME R, — B /N U R e A
St Ko BT LA B B AR5 E ) FH T $8F5 00 55—
AN H. HBHR B & T Ik s A B (AR K
TR, RENS S i 3 A Jatiek (1) Hh B RRAE . SR T Fi
B T i RGP T M 8 0l AN 2 — 8 A PR R )
DEM #ciis B nl, tF SRR @ . FH T BESRE T 1%
GeFR bRIEIR AL AT, SORE 5 T A% iR bR 75 B AL
T B

AR DA LTIR A G 3k 9), FIR  Fi b koK

JERMEREAT T VEOY, 458 T iR K e v . T
R0 EEA A AT g, B dabs( FHIT ) fi B BE LR A
PR A SRR L, 3K E A% S8 U 7KV S B 1 45 21
[ 45 AL 2L B B AT S P 1 Dl UK SE B 4R b
(FH ) Ay — /i 5 H 42 145 b, b S0 L
B, P e B f D, SRV SR, R FH T A2
(3D G TS B AN (SR 0 0 5 FL YA b e Il
BB IR ARDL, I RE S LW I T Ao i it 23 1)
AR R H o 35 A8 S I K TR AL A %46 b
(FH )P &, ) 868 o el i) kK e B v kAT
SN PR AITUE . AR AP KSE B Fighs Xt
KRBT SR 2R 1) 5835 HAT T2 (L S X

FH T s AR I ECK R, T 3R =
IP A AR fE [ VA R T R
Wk o T A KSR B A2 A TR
SR Y AR, 2RI BT OR RIS, 7 sk
AP R AN BEARSR BEAS T IR BRI it e, P 3 P
FRACBA AR TR RS )RR B, B2k
SECFHIT 25 1 fE K TS S )R TS b s Kk
K, ATRE AL TR A B 2 4 XK AR B S
B DX BT RAAE T FH T K PR Xt o B
I, i B AT oA SRS R 1 i 1] 7 3t A2
ACEBUNT T km?)

1 IR A 2 AR 1L XN R, AR R
K], JE P HE sz I 8] Jy 8 AR Bkt i o X
TS L5 B YA R 82 5T, o Bk 25 0 7K SO
L5 Fabr AR AR BT € S48 k.

(References):

[1] HIRABAYASHI Y,M AHENDRAN R, KOIRALA S, et al.
Global flood risk under climate change[J]. Nature Climate
Change, 2013, 3: 816-821. DOL: 10. 1038/ nclimatel911.

[2]  VFAMS, Z0r i, 2 E R, 2% GIS HAR T A /Nt K R
RS 1]. MR RLE, 2004, 24(4) : 452-457. (XU Y P, LIL
G,CAI G M, etal. Flood risk map system in medium and small
basins in China[ J]. Scientia Geographica Sinica, 2004, 24 (4):
452 457. (in Chinese)) DO 10. 13249/ . cnke. sgs. 2004. 04.
011.

[3] DOTTORI F,SALAMON P,BIANCHI A, et al. Development
and evaluation of a fram ew ork for global flood hazard mapping
[J]. Advances in Water Resources, 2016, 94: 87 102. DOI: 10.
1016/ j. advwatres. 2016. 05. 002.

[4] BE—09, JEIE, &35 K. KR FE RS0 REHB[ )] &3
Bl 2R, 2001, 4(2): F11. (WETY M, FAN Y, JIN J L. Sys
tem theory for risk analysis of flood disaster[ J]. Journal of
Management Sciences in China, 2001, 4(2): 711. (in Chr
nese) )

[51 ke, SRR ¥R 0. FET GIS HORIK PEH5 &K H MK PEAL 5

KX KEIR < 61



F16% KE o4 mAIESG AKFIFH + 20184 2

[6]

[10]

[11]

[12]

[13]

[14]

[15]

DRI I — DAL R X A B[ 0] . B AR K 2441, 2005,
14(6): 141-146. (ZHANG H, ZHANG J Q,HAN J S.GIS
based assessment and zoning of flood/ waterlogging disaster
risk: a case study on middle and lower reaches of Liaohe River
[J].Journal of Natural Disasters, 2005, 14( 6): 14F 146. ( in
C hinese) )
L g . AT SR R K R 2 M5 S R ZE[ D] . bt
v [ K A K BURFEWTST BE, 1997, (MA J M. Flood risk analy-
sis information system of Minjiang River in Chengdu plain
[D]. Beijing: Journal of China Institute of Water Resources
and Hydropower Research, 1997. (in Chinese))
ARIGHE. PHZ DI 73 T A B[] . K RIZE5F, 1990(2) -
5562. (ZHU Y S. Flood risk analysis and management in
flood plains [ J]. Water Economy, 1990 (2): 5562. (in Chr
nese) )
M AR & X 23 U 5 R R B e 5 I 52 DL il i€
BOKFIHL S K24, 1992, (MEL Y D. Study on theory and ap plr
cation of flood diversion and disaster mitigation in detention
basin[ D]. Wuhan: Wuhan University of Hydraulic and Electrr
cal Engineering, 1992. (in Chinese))
LR, LT, R0, 5. HE TRk i 25 20 A s SRR BE
RIS B VA [ J]. 2 W KT, 2016, 35(5) : 464-470.
(JIANGZH,GONG ZY,LIC, et al. Storm flooding disaster
risk assessment based on scenarios simulation of spatial and
temporal distributions of precipitation| J]. Torrential Rain and
Disasters, 2016, 35(5) : 464-470. (in Chinese)) DOI: 10. 3969/
j.issn. 1004-9045. 2016. 05. 008.
LOWE R, URICH C, STO. DOMINGO N, et al. Assessm ent
of urban pluvial flood risk and efficiency of adaptation options
through simulations A new generation of urban planning tools
[J]. Journal of Hydrology, 2017, 550: 355 367. DOI: 10. 1016/
j- jhydrol. 2017. 05. 009.
SILVA S F, MARTINHO M, CAPITAO R, et al. An index
based method for coastakflood risk assessment in low lying
areas ( Costa de Caparica, Portugal) [ J]. Ocean & Coastal
Management, 2017, 144, 90 104. DOI: 10. 1016/ j. ocecoaman.
2017. 4. 010.
NTAJAL J, LAMPTEY B L, MAHAMADOU I B, et al. Flood
disaster risk mapping in the Lower Mono River Basin in Togo,
West Africal J]. International Journal of Disaster Risk Reduction,
2017, 23: 93 103. DO 10. 1016/ j.ijdrr.2017.03. 015.
WANG Z,LAI C, CHEN X, et al. Flood hazard risk assess
ment model based on random forest[J]. Journal of Hydrolo-
gy, 2015, 527: 1136 1141. DOI: 10. 1016/j. jhydrol. 2015. 06.
008.
KAZAKIS N, KOUGIAS I, PATSIALIS T. Assessment of
flood hazard areas at a regional scale using an index-based ap-
proach and Analytical Hierarchy Process: Application in Rho-
dope Evros region, Greece| J]. Science of T he Total Enviromr
ment, 2015, 538: 555563. DOL 10. 1016/]. scitotenv. 2015.
08. 055.
WANG Y, LI Z,TANG Z, et al. A GIS based spatial multr

criteria approach for flood risk assessment in the Dongting

62+ KXKER

[16]

[17]

[ 18]

[19]

[20]

[22]

[23]

[24]

[25]

Lake Region, Hunan, Central China[ J]. Water Resources
Management, 2011, 25: 3465 3484.

X g, B R, X4, &5 DAL AR 2 Rl T A K SE RV
MEXRITI]. A% R R, 2016 (6): 3541, (LIU X,
ZHAO L Q, LIU N, et al. Risk evaluation of the spring
snowmelt flood in Ili River basin and il s mapping[ J]. Ad
vances in Meteorological Science and T echnology, 2016( 6) :
35 41. (in Chinese))

W28, XeF, BRI, 4. T MoK R F B v 4) 22
WEGE[)]. BARK F54R,2010 (4): 2328. (PAN A D, LIU H P,
CHEN B S, et al. Primary study on risk evaluation of flood disas
ter in Guangzhou City[ J]. Journal of Natural Disasters, 2010,
(04):2328. (in Chinese)) DOI: 10. 13577/ j. jnd. 2010. 0404.
TRIE DT, BN, AR, S DO LBl Pl kK 3 KU VT
PrFFELI] . Pl K% 2R (AR R RR) L 2016 (6): 28 34
(ZHANG GF,ZHA X C, SHI X J, et al. Flood hazard risk
assessment of Hanzhong city at the upper reaches of H an jiang
River[ J]]. Acta Scientiarum Naturalium Universitatis Sunyat-
seni, 2016( 6) : 28 34. (in Chinese)) DOI: 10. 13471/j. cnki.
acta. snus. 2016. 06. 004.

JRROR, JTIR, PR, 5. LT GIS B UK R 3 XU X AT
5[] . HhEE2EHR, 2000, 55( 1) : 1524. (ZHOU C H, WAN Q,
HUANG S F, et al. A GIS based approach to flood risk zona
tion[ J]. Acta Geographica Sinica, 2000, 55( 1) : 1524. (in Chr
nese) ) DOI: 10. 13243/ j. enki. slxb. 20005. 05. 004.

sy, gkiEAk, TRBE, 45 3T GIS myWidb e MK K B ek
PEVEA [ J]. B R K FH E W, 2002 (4): 8489. (HE B Y,
ZHANG H L,ZHANG S, et al. GIS based risk evaluation for
flood disaster in Hubei Province[ J]. Journal of natural disas
ters, 2002 (4): 84 89. (in Chinese))

SRR, AR SE, WRIE . GIS SRR 1 AV 9 % B2 P B S LA it
AKIEEE 7> BT B LT]. HAR K F A 4R, 2001( 4): 129
132. (HUANG S F, XU M, CHEN D Q. GIS based ex traction
of drainage network density and if s application to flood hazr
ard analysis|[ J]. Journal of Natural Disasters, 2001 ( 4): 129
132. (in Chinese)) DOI: 10. 13577/ j. jnd. 2001. 0424.

W rp, B SR R T AR 1R B IO AL
R K[ D). KA 2431, 2005, 36(5): 53F537. (YE A Z, XIA
J, WANG G S. Drainage network extraction and sub-catchr
ment delineation based on digital elevation model[J]. Journal
of Hydraulic Engineering, 2005, 36 (5): 53F 537. (in Chr
nese) ) DOIL: 10. 13243/ . cnki. slxb. 2005. 05. 004.

B, 5 R, A, S YOKRE K B BLS M. b
50 BR2E R AL, 2002, (WET Y M, JIN J L, YANG C J. et al.
Theory of risk management of flood disaster[ M]. Beijing: Scr
ence Press, 2002. (in Chinese))

BEVEN K J, KIRKBY M J. A physically based, variable contrbu
ting area model of basin hydwlogy[ J]. Hydrological Sciences
Bulletin, 1979, 24: 43 68. DOL 10. 1080/ 02626667909491834.
BEVEN K J. TOPMODEL: A critique| J]. Hydrological Proces
ses, 1997, 11: 1069 1085 DOI: 10. 1002/ ( SICI) 1091085
(199707)11: 9< 1069: : AID- HY P545> 3. 0. CO; 2 0.

(TF4% 107 R)



HIE - W) ARSI B 204 R AT R

[ 18]

[19]

[20]

[21]

[22]

[23]

[24]

WK, LB, B, A R AR K BT IR I 2 2 S AR L
L] . e dR FSY 50T &, 2014, 33(1): 2327. (YANG Y R,
TAN Y, PI C, et al. Spatiat temporal pattern of rural water
poverty and its driving factors in the hilly area of Hunan
Province[ J|. Areal Research and Development, 2014, 33( 1):
2327. (in Chinese))

VA, G F A, AR E. b B RN K ST IR R e 2 A e LB
[J]. HERAFFSY, 2012, 31( 8) : 1445 1455 (SUN C Z, TANG W
J,Z0U W.Measure of water poverty conditions and its spatial
pattern mechanism in China s rural areas[ J]. Geographical
Research, 2012, 31( 8) : 1445 1455. (in Chinese) )

INA R, EE YR, ZBFE. -+ WPELSE BEAL1 5 K 3T A B
7 ] S KT A 1] . 2256 M HE, 2012, 32(3): 9 15. (SUN C
7Z,WANG X N,Z0OU W .M easurement and spatial driving type a-
nalysis for water poverty in China based on WPFLSE model[ J] .
Economic Geography, 2012, 32(3) : 9 15.(in Chinese) )

P, WRHh, B8 R, S5 e AR A K BT IR A 285 5T I PR I
WA SRS ] . HUERIEE, 2013, 35(10) : 1991-2002. (SUN
C Z,CHEN L,ZHAO L S, et al. Spatiat temporal coupling be-
tween rural water poverty and economic poverty in China[ J] .
Resources Science, 35(10) : 1991-2002. (in Chinese))

INA K, A, AR BT b B R K B2 TR 5 T Ak Tl AR
FI U R SR WFSEL ). Hh R, 2013(7) : 86 100. (SUN C 7,
TANG W J,ZOU W. Research on the coordinating relation among
rural water poverty, urbanization and industrialzation process in
China[ J] . China Soft Science, 2013(7): 86 100. (in Chinese))
VUJIAE K F T, DY NTAE Sevt Jmy. DY )1 48 88— T4 Ak R
M. Ak st o EAKRIK B R, 2013 (s1) @ B3, (Sichuan
Provincial Water Resources Department, Sichuan Provincial
Bureau of Statistics. First national water conservancy census
bulletin of Sichuan province[ M |. Beijing: China Water Comr
servancy and Hydropower Publishing House, 2013 (s1): 1-3.
(in Chinese))

VU geit Ja). 2015 45 DU I FE RS 20 50 et & 0% g Seat i

[25]

[26]

[27]

[28]

[29]

[30]

[Z]. 2016. http: //www. sc. stats. gov. a/sjfb/tjgh/ 20160
120160225_2 01907. html ( Sichuan Provincial Bureau of Statis
tics. 2015 Sichuan national economic and social development statis-
tical bulletin[ Z]. 2016. http: // www. sc. stats. gov. en/ sjfb/ tjgb/
201602 £20160225_201907. himl (in Chinese) )

VY 1125 B0 . DO )14 2016 4F 7 H Hb AR KK FOIR B
[Z]. hitp: // www. scemc. cn/ xxgk/ szzb/ 10238. htm. ( Envr
ronmental Monitoring Station of Sichuan Province. Surface
http: //
www. scemc. en / xxgk/ szzb/ 10238. htm (in Chinese))

X, PhoR S, M F, . LT SMART #E (R S R VE AL
FekrfR RWE5[J]. HLAK, 2011, 38(7): 31-35. (LIU S,SUN Z
R, YANG Y, et al. Based on the SMART principle of scientif

water quality in Sichuan Province in July 2016[Z].

ic and technological achievements assessment index system
research[ J]. Machinery, 2011, 38(7) : 31-35. (in Chinese))

El: GAFY E D.The water poverty index as an assistant tool
for drawing strategies of the Egyptian water sector[ J]. Ain
Shams Engineering Journal, 2015, 5: F 14.

HEIDECKE C. Development and evaluation of a regional wa
ter poverty index for Benin[ R]. International Food Policy Re
search Institute, Environment and Production Technology Dr
vision, 2006: 35.

BUEYR, 2206t WOLH, 4. JE T 2T Wi I /K IR e
DB ZEET PR J1. TR R 4R A AR B RR) L 2010, 37(9) :
7378.(ZHU H N,YUAN X Z,ZENG G M, et al. Integrated
assessment of the environmental health risks of water sources
based on dynamic cluster analysis[J]. Journal of Hunan Unr
versity (Natural Sciences), 2010, 37(9): 73 78. (in Chinese))
R, B, 288 JE TR OUZRIAR M KN vEA - B
I ELME SRR I T] . AR BF, 2013,269(7) : 24 28.
(YANG Y R,ZHANG Q S,Z0U J. The assessment of rural
water poverty based on a community scale: Taking Changed
Lixian M eijiagang village as an example[ J] . Ecological Econo-

my, 2013,269(7): 24-28. (in Chinese))

(L#% 62 W)

[26]

[27]

[ 28

[29]

ZHANG W, MONTGOMERY D R.Digital elevation model
grid size, landscape representation, and hydrological simula-
tion[ J]. Water Resources Research, 1994, 30(4): 1019-1028.
DOI: 10. 1029/ 93W R03553.

AR, 2= F5 M. B F B ROP) B AP AT ) . LB g
2002 21(2):1620. (DENG H P, LI X B. Relationship of upslope
contribution area and soil water content in topmodel[ J]. Progress
in Geography, 2002, 21(2) : 16-20. (in Chinese) )

XIA J, WANG G S, TAN G, et al. Development of distributed
time variant gain model for nonlinear hydrological systems
[J]. Science in China Series D: Earth Sciences, 2005, 48( 6) :
713-723.

YE A,DUAN Q, ZENG H, et al. A distributed time variant
gain hydrological model based on remote sensing[ J]. Journal

of Resources and Ecology, 2010, 1 ( 3), 222-230. DOL 10.

[30]

[31]

[32]

3969/ j. issn. 1674 764x. 2010. 03. 005.

B M, B8, S BT K K R R o A 2K SR
RSN kAL S KFIRHE, 2011, 1: F8. (XIA ],
YEA Z, WANG R, et al. Large scale distributed hydrological
model of inter basin water transfer and its application [ J].
Southrto North Water T ransfers and Water Science & Teclr
nology, 2011, 1: +8. (in Chinese)) DOIL 10. 3724/SP. ]J.
1201.2011. 01001.

Mz, B EMNE. BT B )y g i oy A s B B s
TILT) . ARG, 2006(2) : 26 28. (YE A Z, XIA J, WANG G
S. Dynamic network based distributed kinematic wave afflr
ent model[ J]. Yellow River, 2006, (2):26 28. (in Chinese))
YE A,DUAN Q, ZHAN C, et al. Improving kinematic wave
routing scheme in community land model[ J]. Hydrology Re

search, 2013, 44(5), 886-903. DOI: 10. 2166/ NH. 2012. 145.

KLAKZEIERE < 107





