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(Change in overbank flood at Huaxian Section of the Wei River and its potential impact on riparian ecosystem
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Abstract: In this paper, we investigated the overbank flood at the H uaxian section of the Wei River. First, w e employed the top of bank
(ToB) method to calculate the overbank flood level corresponding to different historical large profiles, and employed hydraulic methods
to calculate the frequency, duration, and maximum flow of overbank floods ai Huaxian section from 1965 to 2010. M oreover, w ith the
frequency and duration of overbank floods as evaluation indexes, we used the range of variability approach (RVA) to evaluate the varia
tion of the overbank flood time series and discussed its potential impact on the riparian ecosystems. The results showed that the over
bank flood occurred 34 times at the Huaxian section of the Wei River in 1965 2010, that is 0. 74 times a year. The frequency, duration,
and maximum flow of overbank floods all showed a significant decreasing tendency over time. Especially since the 1990s, the overbank
floods were mostly small floods due to flow reduction and sediment deposition in the lower reaches of the Wei River, and they had slo
wer flow speed, smaller quantity, and limited ecological effects. M eanwhile, the evaluation results by RVA showed the frequency and dur
ration of the overbank floods at Huaxian section both changed significantly, which would pose great potential threat to the riparian env
ronment. Thus, we suggest that the administration should take more measures such as artificial overbank floods to protect the ecolo gical

balance and security of riparian wetlands and beaches.

Key words: overbank flood; evolution law; top of bank; Pettitt test; RV A method; Wei River basin

:2017-03 08 :2017-07 11 12017 1229
: http: // kns. enki. net/ kems/ detail/ 13. 1334. T V. 20171227. 1856. 006. html
JPE K AR BE IR G (51379014) 5 BR VP A7 B % BRI SR R R (2014K X6 54) 5 Hp ok g 452 3 R BLAT I 45 2 T 00 B
(310829152018)
Funds: National Natural Science Foundation of China ( 51379014); Shaanxi Science and Technology Research and Development Plan
(2014KJXX-54) ; Special Funds for Basic Scientific Research in Central U niversities(310829152018)
: E&I}L&( 197%-), BTN, #0%, W, FENFOKEIE RS LRSI . B mail: hbzhang@ chd. edu. en

c 114+ EB-5HEK



TR T A B BRI KO R AR RO A S R IR AT

PR F EH BN SRR KAk T R TR 4 2 ol
EEZNPSE I Sl S PRGN MY S =SS LS I = € AU
bk () AR IR G, T TR v KGR A B A B
TR o R Sk, NATT RS 7% 5 s H 5 kK
JFAHIRIE, AH 5L b 7 SR KOG TR 3E A S A 2
AR RGAAHE B E X . ERAENRS
HEK BIAHEL 00 AH EAE TR, i) AP L AT LA 4t
Y FE, AEMINIER AT NS LU 2 %
Wi LN 7E, 1M T 5 2 V] 2R S R Gt A £43 DL
KIE, W ZREHA R UAR F5 , RS fE
WA R T AR SR R T .
SR (1 R K R0 A2 3 R K A DR VAT AL Y T
i 2 X R TR K R AR e R T 2, H R A SR AL
XTI L 2 DTS TR RS B M K
PANEIIA 2OCE B MER, 2 g MY 15 K
JEIG S 3 o AR P YT IA), 18 M vk K R Tk
£0 8 AN VI AR SR A ) B R Ui Wb DL
St vz S I TE, A B8 A B AT 3 T 2 S
AL MR . w18 W Ko T4
FRAL K SC RS 1R A2 e P, b Fe e o] e Hh 1) 28 25
TKEL BT 7K 5% 5 it % A e kS 21— I AR B AT H
AR, 7K R 2 Mt S e Vi YR TR Jl S R
WP A7 5 AT Stz X kb 5ol 5 3 eI 4E R i
FEEWEHT .

SR, A SRR 5 v Tl b [X 28 5 114 vy O o A
N T PIRAR 38K, N 2R A 2 X6 7K 8 5 1) 75 oK o ok
R, BRI A K CU2 o AR R it —
STF KRR BRI A 2R 30 7 GE SRIX 3
FEos R K ORUEZR TR R) B, BATAHER I, —L8 A
B B ARSI K B A 7 AR T E
BT S o IS WETE KT P RV R E R iz —,
BB A I TS0 PR 457 S8 D, JTIE X Sz X 2
LI T — FRA ) AR ARG o) 8, 7 b 1 o
MR ENAE S RG24 . R, SRR E ML K
(VB AR, PP Al AR S 5 e 28 oA 1 B b )R
P L A B ] v DGR IR A i)

H T, FElbs FAR 2 2 25 #RNE ME K 04T TR
NHTBFF, FEAE I8 7K 508 Hh A 2 S e b Ui AR &%
FHOCHIE AT T V2 EE R« A 7E 1989 4F, Juck
S0 i i LA WS KR 2 1R AR K st Y R e
FOF Jritith A= 24 250 OREF A Btk a1 AR H AR
(R S, HR e R R e OR FE AR P4l 1) 3= 20K B))
1o ZJ5 Robertson 2" [R5 H 3% B, 18 Mt /K
T T AR AR R BT OR R ARk eI E 2 5))
77, Y5 I PR AR R o MR 4 () R RN AR K
LA ATARRE AR K o BRILZ A, 7E38 WL K T H 5

b, IRZ 2EFWAT — € R E, Navratil Z5508 M
IKAE vk S H DL T HhBh ok 5 ) 18 KA A B
715 (Top of Bank, ToB), JFiE B T HAL TR T )L
bR R Al Y o A PN, AT I8 MK IR
FABES T 1F 2 TR R S A T8 i A
KRG vHo3 A, A5 HIEREK S Wb AR S 7K ST IR &
SRAECAE T I S BT 8 VIR K 00 G AR | BRI
R S5 R TR UIE 138 VAL ZK A A T Ve V0 k7K K
TR T THD (R B 5 e B T ot VR T K SRR
eV BREE 23T, 3 BRURYD R FE W8 7Rk KA IR
PRI 8 B S WK 8775 0 22 2P 5E ok e ey v R
WES WL K Zevh St vl 5, 2 et K mT 4
] TE A A K 2OU A B

Zr B, [ N A o 6 i vk /K S T AR A
T e YR RS DT FOC R CHEAT T K& IR,
FELh T AHDCIRE, FRH T I8 ML K AETUAL T e
Yo K R E G AR A 2 R SRy T )
BIVE FH, AEUZ 6T 98 AL 7 1 9 AR Ik el i ok AR
FEAE WAL AR 5T, T 3G 1 5 A A DR A BRI I (14 J]
WA U B A G, ST, A SO WL K
ML VRN T, a0 v ver A B B s il H
LW I (1) 2K ) 22 oE B, 45 20AS [R] J 50N B g
WEAE VKA, T 80 A8 AR AR AR IR B st
TR B3 R TR /N SR 1 2 0T I 3 ) 35 A
e S, 3% A A VO LR DR A I8 MK I 25 A AR
SRR L, 2 1R8I K AR A RHEE T A2 AR R
BRI VL SN o

1

TR 2 ) e K S, IR T H A A T U B
B, 43K 818 km, H P4 [0 R HIl 7 5 Bk
PE—= 4, JET BG4V Fa i i oC BV N B dn
Tk, 2 = TWOK PEIZ AT VRO K TG DA S T s
IS AR S S 22 DR 25 10 5 i, 3 T A BB B T R
U™ T YA 5 B S AR A | Tl I K T AR B ek 3 A 4
B FUSE [ 1, 2 WL K IR R AR MR %6 R NI LA
BRI KNSR AR T BRI AR, 25 40 A 5
DAE R AHA

AL LAY A L B M U KO B TN B, TR AT
IR FL AR R I TR S R SR, 5 AR
TV T LB VAL 7K () 5 AR A 5 AR R 34, A
A R FH I8 UK BRI DA (b Vi i A= 2 Sl
PALRIE S SRR BRSOk B A i R e
SLBC AR I T o 122 0 A2 VAT T 1) 2 S il
(P 1), IR T AN T 3k DL &G R 9 ] = 17)
U7 JE PR BRI 3t 2, H K SC 4 A o VR ] 11 = £

EES5HRE . 115



F16% KE o4 mAIESG AKFIFH + 20184 2

NI A=A AR AR A 2 DG VR o 3 IR 4
I HI LG He L K S 3 1965— 2010 4F(46 4F) 52
T H i S AT (6 H - 8 F) Wi o], $di ok I
Ik PG T ST SR H

1
Fig. 1 Map of Wei River basin
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Fig.2 Calculation flow chart
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Fig. 3 Change of the large profiles at Huaxian section
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Fig. 4 Change of overbank flood level at H uaxian section over time
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Fig.5 Frequency (a) and statistical analysis (b) of the overbank floods at Huaxian section
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Fig. 6 Duration (a) and statistical analysis (b) of the overbank floods at Huaxian section
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Fig. 8 Changepoint test of critical overbank flow
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Fig. 9 Overbank flood before and after 1984 1997

DAV A L B2 WL K CAIF U 4, Tl ToB
T B KA S o 46 L 3l M vk K R R AR B s
AR SN T) AR S5 K it KN 257 THITR) AR Ak B
HEEAT THIAT, 48 T A AR FaFA R V8 Jal -
[, N FH Pettitt B30 AT RV A 755608 MUt K AR
SR ERHT 1 520 A, A AR R bR kK AR A
INE AR RS WS WREAT T P T . Tl
RN 1k, £3H BAUF 458 . (1) 1965- 2010
SR VRT AR LB I8 M VR KR A B B R SR N ) LA
S RN AT B A A, AR R I s B ik
HUFRAIR, V8 VERF 2 I TR) AR, K Gk K U B
(2) 52 A 7K B sl /D> FVE TR i P YD IR AR IR 5, 20
tH20 90 AF ARG 1 MEUE K 2 b/ Bt 7K I i,
TS, I PR, 3 PR S AT R AL i T Rek g9, nT
A2 BUEME UK RS BIR TCIE B . (3)RVA PFAh
SR S RT IT A BB I8 M VI A USRI S )
B AT e BEOAR, L mT BRI A S R G AR
R, 45T 7893 R0, I e AH A i DL R~
Wi M A SR G 24

(References) :

[1] 5K . Ik AKX B8 590 5 Mk B2 PRAKL J] . AT, 2013
(2):194194. (ZHANG C H. Research on flood risk and flood
loss assessment [ J]. Chinachizi, 2013 (2): 194 194. (in Chr
nese) )

[2]  HHSFE. KT+ G e o TT i vt K et (4 5 o3 [ D] . 75
Sy: v VR K %, 2009. (TTIAN S B. Study on the effect of
channel leakage on flood routing of Dagu River[ D]. Qingdao:
Ocean U niversity of China, 2009. (in Chinese)) DOI: 10. 7666/
d. y1502595.

[3]  BROUBE, 220, B 00 2L D S R 55 S v [ T ). 3R
B2 YA, 2015, 37(3): F5. (CHEN K Q,L1Y, TAO J.

c 120+ HEABE5RIE

Some considerations on environmental impact assessment of
potamous habitats [ J]. Environmental Impact Assessment,
2015,37(3): F5. (in Chinese)) DOI: 10. 14068/ j. ceia. 2015.
03.001.

[4] KA. AR WK v il R i 2 0 T AR 25 AR S S AP I 5L
[D]. #i: 5ROk, 2006. (ZHANG W. Flow & sediment re
gime alteration downstream dam and its im pact on riverine eco-
system [ D]. Wuhan : Wuhan University, 2006. (in Chinese) )

[5]  HHESE, Jafi 5 i e K SO R RIY) B ESE D] . 04 2% 06 %
BT K%, 2007. (TIAN S Y. Preliminary study on the hydro-
logical relationship between river and riparian wetlands[ D] . X1
an : Xian University of T echnology, 2007. (in Chinese)) DOL
10. 7666/ d. y1050440.

[6] AT, BREEER EALM, 55, 1 N vl X W AR 2 R4 IR
S IRE SR J]. MR, 2004, 2(2): 81-87. (PENG Y G,
CHEN G Z,XIA B C, et al. Service and conservation functions
of wetland ecosystem in Nansha district, Guangzhou city[ J].
Wetland Science, 2004, 2(2): 8+ 87. (in Chinese)) DOI: 10.
13248/ j. enki. wetlan dsci. 2004. 02. 001.

(71 /T, Xfh. Bk Wi RETHAEHI[ ] . % HuB) 2%, 2005, 3
(2):136142. (LU X N, DENG W. Review of flood effect on

wetland system[]]. Wetland Science, 2005, 3( 2): 136 142. (in
Chinese)) DOI: 10. 13248/ j. enki. wetlandsci. 2005. 02. 010.

[8] A, B, . A K TR S AR WA A B 5 P i
NI KPR, 2008(S1): 118 121. (LIU M, XIA Z Q,

HAN S. Eco hydraulic engineering theory and its application in
river ecological rehabilitation] J]. Water Resources Protection,
2008(S1): 118 121. (in Chinese))

[9] BAYLEY P B,SPARKSR E. The flood pulse concept in river
floodplain systems| J]. Canadian Journal of Fisheries & A quat-
ic Sciences, 1989, 106: 116 127.

[10] ROBERTSON A I, BACON P,HEAGNEY G. T he responses

of floodplain primary production to flood frequency and timing
[J]. Journal of Applied Ecology, 2001, 38 (1): 126 - 136.
DOI: 10. 1046/ j. 1365-2664. 2001. 00568. x.

[11] NAVRATIL O, ALBERT M B,HEROU IN E, et al. Determr
nation of bankfull discharge magnitude and frequency: com
parison of methods on 16 gravet bed river reaches[J]. Earth
Surface Processes and Landforms, 2006, 31(11): 1345 1363.
DOI: 10. 1002/ esp. 1337.

[12]  HESE, Bk, TG, S5, 18 ME Uk KTE G 22 5 I T /K S0
A S T AR T[], KR 4, 2008, 39( 1) 115 120.
(TIAN S Y,LUO W, JIA Z H, et al. Effect of overbank
flooding on hydrological restoration of the Jing Wei wetland
[J]. Journal of Hydraulic Engineering, 2008, 39(1): 115 120.
(in Chinese)) DOI: 10. 13243/ j. enki. slxb. 2008. 01. 013.

[13] 5k, DO, skivate. S T e M UK A ] KA
FitiE, 2016,27(2): 165 175. (ZHANG M,HUANG H Q,
ZHANG X H. A study of the characteristics of sedimentation
in the lower Yellow River during overbank floods[ J]. Ad
vances in Water Science, 2016, 27(2): 165 175. (in Chinese))
DOI: 10. 14042/ j. enki. 32. 1309. 2016. 02. 001.

[14] sk, BRI T ATR kvg 7K O K B DR 38 23 A S B v i 3¢



TR - T A B Bg ot

AR AR B AL A A O AT

[15]

[16]

[17]

[18]

[19]

[20]

[J]. F 5 X BF 5T, 2005, 22 (4): 485490. (ZHANG Q H,
ZHAO J B. Analysis on the main factors resulting in flood
disasters in the Weihe River watershed and the control meas
ures[ J]. Arid Zone Research, 2005, 22( 4): 485490. (in Chr
nese)) DOI: 10. 13866/ . azr. 2005. 04. 013.

A%, ER R, k. T bR S W KR A AR S
AEMTI]. R K, 2015(5): 156152, (LIU Y, WANG L L,
ZHANG H B. Analysis on supplementing river water for eco
logical use with overbank flood in the middle and lower rea-
ches of Wei River[ J|. Ground Water, 2015( 5): 150-152. ( in
Chinese)) DOI: 10. 3969/ j. issn. 1004- 1184. 2015. 05. 056.
AR TR 5 AR AR ) B R L] R SR R BR )] BR
PU7K A, 2009( 6) : 29 32. (DONG D H. Weihe river water err
vironment and ecological problems and countermeasures for
sustainable development [ J]. Shaanxi Water Conservancy,
2009(6): 29 32. (in Chinese)) DOI: 10. 3969/ . issn. 1673
9000. 2009. 06. 012.

SRV HE IS, e e, S5 TE I AR LR STl MRS KRR P R
J1. SRR RN B % B 2%, 2001, 13(2) : 14 17. (HAN
F,ZHENG Y F,QIAO J H,et al An approach to the over
bank flood characteristics of Hua Xian hydrographic station
on Weihe River [ J]. Journal of Yellow River Conservancy
T echnical Institute, 2001, 13(2): 14 17. (in Chinese)) DOI:
10. 13681/ j. enki. en41- 1282/ tv. 2001. 02. 006.

M, TR, SRV, SRR TR UK RE0E B A AR
AR T]. K 2R, 2007, 38(6): 738-742. (LI M,
HUANG Q,ZHANG H B, et al. Determination of ecological
water demand based on necessary flow depth and velocity for
s pecific ecological function[ J]. Journal of Hydraulic En gineer
ing, 2007, 38( 6): 738 742. (in Chinese)) DOI: 10. 3321/].
issn: 0559 9350. 2007. 06. 015.

Bhss, VPOLAE 2 7 0 A A 2 a9 ()] . Y YT A,
2013(1): 3438. (ZHONG L, XU G X. Preliminary study of
fractal refinement of Manning/s formula[ J]. Journal of Sedr
ment Research, 2013( 1) : 34 38. (in Chinese)) DOI: 10. 3969/
- issn. 0468 155X. 2013. 01. 006.

RICHTER B D, BAUM GARTNER J V,BRAUN D P, et al.
A spatial assessment of hydrologic alteration within a river
network[ J]. River Research and Applications, 1998, 14( 4):
329-340. DOI: 10. 1002/( SICI) 1099- 1646 ( 1998/ 07/ 08) 14:4
< 329:: AID-RRR505> 3.0.CO; 2 E.

[21]

[22]

[23]

[24]

[25]

[ 26]

[27]

[28]

FEARAE. BET RV A 5 VTR A&/ KA 5T J]. /K FK
A, 2013, 44(1): 27-30. (DU B C. RVA based study on river
eco water demand[ J]. Water Resources and Hydropower Emr
gineering, 2013, 44( 1) : 2730. (in Chinese)) DOT: 10. 13928/
J- enki. wrahe. 2013. 01. 006.
EAHEEK. LARV A VEVEAL B 70 U 1] R 334 055 2 52 [ D]
B BEMIIK, 2005. (WANG S Q.Using RVA method
to evaluate the influence of check dam on river habitat[ D].
Tainan: National Cheng Kung University, 2005. (in Chinese))
TRPE, A, MR, AE ?H{HJ*«F,U/K)L IR AL 57 43 AT A
[J1. Pﬁil:&%ﬂ&j:” ’#Ec( HAABLE IR) 2016, 44(6): 216
220.(ZHANG H B,GU L,CHEN K Y, et al. Division of eco
hydrological connection variability in Wei River basin[ J].
Journal of Northwest A& I University (Natural Science Edr
tion) , 2016, 44( 6) : 210 220. (in Chinese)) DOI: 10. 13207/].
cnki. jnwafu. 2016. 06. 029.
PETTITT A N. A norm parametric approach to the change
point problem| J]. Applied Statistics, 1979, 28( 2): 126 135.
DOI: 10. 2307/ 2346729.
MALLAKPOUR I, Villarini G. A simulation study to exam-
ine the sensitivity of the Pettitt test to detect abrupt changes
in mean[ J]. Hydrological Sciences Journal, 2016, 61(2): 245
254.DOI: 10. 1080/ 02626667. 2015. 1008482.
WIS, A ARG R ST K YD e A SRR SR ) . Kt
{R R R, 2003,23(2): 7376. (PAN H L, WANG Q. Nega
tive impacts of reservoirs on water and sands problem of
Yellow river[J]. Bulletin of Soil and Water Conservation,
2003, 23(2) : 73 76. (in Chinese)) DOI: 10. 3969/ j. issn. 1006
288X. 2003. 02. 021.
WA, MR TR BT YA Y 2R B Mk K R A R
J1. KAIK R 3t R, 2000, 20( 6) : 29-31. (YAO Y D, BI D
S. Overbank flood routing regularity for transitional stretch of
lower Yellow River[J], Advances in Science and Technology
of Water Resources, 2000, 20( 6) : 29 31. (in Chinese)) DOL
10. 3880/ j. issn. 1006-7647. 2000. 06. 010.
IR, X [RIE, 200, A T R KA AR R IL S
KW N X AREGTLT] . 36 iRk, 2011, 32(2): 362 367. ( XU H
S,ZHAO T Q, Meng H Q, et al. Relationship between groundw e
ter level in ripariin wetlands and water level in the river[ J], Cht
nese Journal of Environmental Science, 2011, 32(2) : 362 367. (in
Chinese)) DOI: 10. 13227/ . hjkx. 2011. 02. 025.

EHEHIHE - 121 ¢





