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Effect of land surface changes on design flood using Xin’anjiang-Haihe Model

ZHONG Li , YAO Cheng, LI Zhijia & HUANG Pengnian
(College of Hydrology and Water Resources, Hohai University, Nanjing 210098, P. R. China)

Abstract: To ascertain characteristics of parameters of watershed runoff and converge and evolution mechanism of runoff changes,
effects of watershed surface changes on flooding design have been analyzed. Land surface changes of Weihe watershed using
Xin’anjiang-Haihe Model have been studied and the consistency of flood series was corrected using integrated linear weight method.
The results indicated that the parameters of the free water storage capacity, the recession constant in the “lag and route” method,
the interception and the retention capacity of surface runoff and the outflow initial depth of underground reservoir all increased and
the underlying surface had obvious changes after 1980, resulting in the reduction of runoff in the watershed. Runoff depth modeling
between Hehe watershed and Wuling watershed for 15 floods before 1980 and 32 floods after 1980 were all more than 80% accurate
compared with the records in the datasets, reaching the accuracy of the second-best class in all the records. After the corrected-pa-
rameters, the modeling 5th largest flood has reduced 27. 1% errors, the 15th largest flood reduced 25.4% errors, and the 30th
largest flood reduced 23.0% errors, compared with the previous modelings on average. The study provided a scientific basis for
constructing the water projects, being safeguard of floods, and satisfying the demand of water supply for people’s daily lives and in-
dustrial activities.
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2.2 FiRiI R R BTN 4R
R AT Iy 2% 2 e BT VT Uil A58 4 TS L 1980 4R/ L J 19K , 85 HT 1980 4R R 5 #6152
1 2 BRI SR — A, 1980 AERTRYUEK 158 2 M RIRE IR RS, T

Y= (Rsonﬁ - Rsoy.‘, )/Rxom ( 1 )
SRIG S 1980 4ERT Ay UK S AR IR IR #EAT TR IR Ak, 153
X= Rrﬂ?iﬂfU/R’j?W!’Jmux ( 2 )

RJFET X 5 Y ARG R MLRIEL, AR5 A R AR BB TT LBl 5, Y SR BTT L], Ry i 1980 4R i



978 J. Lake Sci. (#:6#F3),2015,27(5)

SRR BRAZ IR, Reor N 1980 4 J5 SEEHN A FHRAZ IR, Ry N SLMAR IR, R e N B RS AE
W, X H(0,1].
1B S5
Tab. 1 The parameters of Xin’anjiang-Haihe Model

5 E 11838 B2 1980 4 Fir & ¥(id 1980 4EJ5 S0l

1 FEWURYTH 75 K 1 1

2 I E KA A 2R 5 5L B 0.3 0.3
3 RIZHUE R E c 0.12 0.12
4 Wk Sk A & WM 200 200
5 LRIk AR WUM 30 30
6 T2k Ik WIM 90 90
7 AR H A M 0.01 0.01
8 HHKE KA SM 22 40
9 Ttk [ R K A 4T 2R 4R A EX 1.5 1.5
10 R K H TR R B KG 0.45 0.45
11 Herb i R R AL KI 0.25 0.25
12 T KIEIR R % cG 0.998 0.998
13 HErh i TE IR R cI 0.97 0.97
14 LA B S Tk R X 0.35 0.35
15 AT R K IV R FR R cS 0.78 0.89
16 YT PR 3 i e L 0 0
17 MR IEEE KA RVM 5 30
18 /NI K T AR i TR HL A5 IMF 0.4 0.4
19 i e R R R 1A 0.01 0.01
20 o K EERMNA E B R R EF 0. 005 0. 005
21 H R K R AR KR RRDO 5 30
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Tab. 2 The simulation results of runoff depth and flood peak of Wuling watershed before 1980

SR BHIRRE, RRRgxHRZE  SHEE  BOMEtE PRk iR/

3 72y I}

T KR 4 B (7] m mm mm (m*/s) (m/s) %
1965 —07 —09 08 .00 12.6 13.9 1.3 126.0 109.8 -12.9
1966 —07 —23 08 .00 38.5 32.6 -5.9 219.1 106. 4 -51.4
1967 —08 — 18 08 :00 35.9 36.0 0 320.0 207.1 -35.3
1968 —07 —13 08 ;00 21.1 19.1 -2.0 124.0 62.6 -49.5
1969 —09 —20 08 :00 47.0 42.4 -4.6 289.0 268.3 -7.2
1970 —07 —30 08 .00 258.7 248.0 -10.7 734.0 1120.7 52.7
1971 =08 —21 08 .00 96.2 73.8 -22.4 329.0 299.7 -8.9
1972 =07 —30 08 .00 108.5 58.3 -50.2 395.0 193.8 -50.9
1973 =07 —20 08 .00 58.5 64.9 6.4 226.0 229.1 1.4
1974 — 08 —07 08 .00 82.7 82.3 -0.3 366.0 339.6 -7.2
1975 —08 — 06 08 :00 215.8 213.4 -2.4 728.0 1033.7 42.0
1976 =07 —19 08 .00 242.9 228.5 -14.5 749.0 1105.4 47.6
1977 =07 —27 08 .00 174.6 177.9 3.3 450.0 510.3 13.4
1978 =07 —24 08 .00 46.5 48.4 1.8 267.0 281.7 5.5
1979 —07 — 05 08 ;00 19.1 21.2 2.0 77.8 81.4 4.6

7 3 1980 4F )5 T b w12 W TR AL WA U 245
Tab. 3 The simulation results of runoff depth and flood peak of Wuling watershed after 1980

KGR A 1] SRR, BRRRGE, RRERLTiRE,  SLllts Bt g RS/
N FH

mm mm mm (m*/s) (m?/s) %
1980 —07 —29 08:00 11.0 10.6 -0.4 69.5 60.2 -13.4
1981 —08 — 16 08 ;00 34.6 30.1 -4.5 190.0 197.8 4.1
1982 —08 —01 08.00 246.2 247.9 1.7 746.0 1241.9 66.5
1983 —09 —08 08 :00 40.0 35.2 -4.8 160.0 141.4 -11.6
1984 —08 —10 08 ;00 36.8 32.5 -4.2 135.0 90.0 -33.3
1985 -09 — 15 08 .00 41.2 39.9 -1.3 156.0 153.2 -1.8
1986 —08 —01 15.00 11.3 12.4 1.1 48.2 33.3 -30.9
1987 —08 — 15 08 ;00 7.1 7.6 0.5 42.0 32.7 -22.1
1988 —08 —11 08 ;00 69.3 85.7 16.4 240.0 291.1 21.3
1989 =07 — 17 08 .00 11.9 11.8 0 208.0 94.4 -54.6
1990 — 06 —26 08 ;00 15.6 8.3 -7.3 197.0 50.0 -74.6
1991 —08 —24 08 .00 12.4 10.9 -1.4 38.2 34.0 -11.0
1992 -08 — 11 08 .00 21.1 20.1 -1.0 58.5 56.1 -4.1
1993 —06 —28 08 .00 18.4 19.2 0.8 69.5 63.8 -8.2
1994 - 07 — 12 08 .00 96.1 81.2 -14.9 376.0 284.4 -24.4
1995 —07 —24 08 .00 20.6 19.8 -0.9 90.5 96.8 7.0
1996 — 08 — 04 08 :00 266.7 256.0 -10.7 730.0 1069. 1 46.5
1997 —07 —20 08 ;00 4.7 2.7 -2.0 27.4 11.8 -56.9
1998 —08 — 12 08:00 60.8 77.1 16.3 242.0 225.9 -6.7
1999 —07 — 13 08 .00 6.8 7.8 1.0 141.0 46.7 -66.9
2000 —07 =05 08:00 120.8 129.4 8.6 409.0 260.9 -36.2
2001 —07 —22 08 .00 28.6 27.8 -0.8 92.8 73.7 -20.6
2002 -07 —02 19.00 6.5 6.5 0 34.2 31.7 -7.3
2003 —08 —25 07:00 36.2 39.0 2.8 68.0 54.5 -19.9
2004 —08 —10 2000 38.8 30.5 -8.3 102.0 74.7 -26.8
2005 —07 —17 08 ;00 58.4 58.2 -0.2 122.0 128.9 5.7
2006 —06 —29 08 ;00 19.9 15.2 -4.7 175.0 120.8 -31.0
2007 —07 —30 08 .00 23.4 25.1 1.7 100.0 89.2 -10.8
2008 —07 — 15 08 .00 38.5 36.5 -2.0 141.0 114.2 -19.0
2009 —07 —13 08 ;00 12.6 6.2 -6.4 29.8 8.8 -70.5
2010 —09 —04 08 .00 29.1 23.3 -5.8 152.0 83.4 -45.1
2011 —-09 —13 08 .00 27.9 32.0 4.1 76.9 85.2 10.8
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Tab. 4 The revised results of flood of Yuancunji watershed

iF { 5]\ WS / WS M 1,%1[:@/ WIS / WIS WIS ﬂ%ﬂiﬁ/ W?o/ WBO W}O 1@}]_[{-[':]_/
(x108m®) BIEHH] ( x10°m®) (x10%m®)  BIEHEG] (x10°m®) (x10%m®)  BIEHH] ( x10%m®)

1953 1.535 0.270 1.120 3.865 0.167 3.218 5.385 0.150 4.575
1954 1.415 0.254 1.056 3.647 0. 167 3.037 6.168 0.135 5.333
1955 5.743 0.09% 5.193 9.184 0.089 8.367 12.561 0.081 11.539
1956 11.824 0.055 11.169 19.274 0.053 18.251 22.973 0.054 21.728
1957  1.213 0.273 0.882 2.753 0.220 2.149 3.385 0.232 2.600
1958 1.665 0.202 1.329 4.285 0.152 3.633 7.756 0.117 6.850
1959  0.740 0.366 0.469 1.339 0.363 0.853 1.851 0.382 1.144
1960  0.598 0.421 0.346 1.275 0.388 0.781 2.186 0.306 1.516
1961  4.272 0.110 3.803 5.028 0.135 4.351 5.584 0.152 4.734
1962 0.611 0.491 0.311 1.211 0.458 0.657 2.068 0.373 1.297
1963 12.730 0.052 12.068 21.617 0.047 20. 606 25.873 0.049 24.606
1964 1.387 0.291 0.984 3.182 0.202 2.540 5.877 0.144 5.031
1965 0.510 0.436 0.287 0.878 0.513 0.428 1.258 0.499 0.630
1966 0.690 0.431 0.393 1.259 0.439 0.706 1.765 0.406 1.049
1967 0.765 0.389 0.468 1.125 0.470 0.59 1.977 0.367 1.252
1968 0.435 0. 506 0.215 0.787 0.521 0.377 1.074 0.507 0.529
1969  1.279 0.294 0.903 2.375 0.235 1.817 3.226 0.232 2.479
1970  6.305 0.071 5.855 7.872 0.09 7.166 9.381 0.093 8.504
1971 1.347 0.262 0.9%4 2.754 0.219 2.151 4.081 0.197 3.279
1972 1.574 0.266 1.156 2.924 0.213 2.301 4,128 0.193 3.330
1973 0.990 0.381 0.613 1.701 0.299 1.193 3.226 0.221 2.512
1974 1.393 0.243 1.055 2.206 0.283 1.581 2.873 0.262 2.121
1975 4.867 0.105 4.356 6.874 0.106 6.143 8.112 0.112 7.200
1976 7.259 0.074 6.721 10.024 0.079 9.235 12.617 0.079 11.618
1977 2144 0.199 1.717 4.738 0.146 4.047 7.087 0.132 6.152
1978 1.250 0.280 0.900 1.726 0.292 1.222 2.548 0.268 1.866
1979 0.460 0. 504 0.228 0. 840 0.509 0.413 1.345 0.462 0.724

3.4 ARSI R
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1980s Ji7 , TR s T H T A% 1 A S 2 A8 A, VA el 8 A T D S e o, b 342 38 MK E D 395, 3t R 7K Ao
R, AN B T EAR R B R 0, W™ A A T S (R R Ul DA ok e T30 SR B P K kAT
— B IE R Y. A SCE BT IR S K OB, IFHEAT IR AT, S E ORI TR G S R
o, PUZ T ARAT 546 5E 9 B k2 g i 1 BSOS , A5 ) T DR Rt DX By it 22 e Fa A0 TR 2 4.

ARSCAER AT 2T TR FEA T2 MR GE I AP AE 57 S R, X 2 8O AN 5 M7 AR Bl 5 2
HR I ER S SRR A TS TR S5l BB T UM, K7 35 TaT SR TR , {ELZ 0 R T S I 7 Bk — 2P B0 ik s ]
RTS8 AS A AS TRV RHIEAT A K B8 , J T e A a] BEA T SORRA I a8 -k R 18 TR A BEE
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Tab.5 The flood volume frequency analysis of Yuancunji watershed

RG-S H B/ %

o i LR Cv WEZRECs 0.5 1 2 5 10 20
5 Hita BIERT/( x105m®) 1.85 1.84 4.58 21.46 17.17 13.08 8.11 4.85 2.27
BIEJE/( x10%m*) 1.67 1.98 4.79 20.99 16.68 12.59 7.64 4.44 1.96
W L 5L % 9.73 -7.61 -21.38 2.19 2.85 3.75 5.80 8.45 13.66
15 HtE:  BIER/( x10°m?) 3.19 1.69 4.34 33.69 27.18 20.94 13.30 8.22 4.08
BIEE/( x10%m®) 2.88 1.80 4.52 32.60 26.14 19.98 12.47 7.52 3.57
W LA % 9.72 -6.51 -15.19 3.24 3.83 4.58 6.24 8.52 12.50
30 HitR  BIERT/( x108m?) 4.28 1.46 3.99 38.64 31.56 24.73 16.29 10.55 5.70
BIER/( x10%m®) 3.91 1.53 4.15 37.22 30.25 23.55 15.29 9.73 5.11
W LA % 8.64 -4.79 -3.50 3.67 4.15 4.77 6.14 7.77 10.35

% Cv Cs JCHAL.
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