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Abstract: In the premise of supposed disaster standard, the hydrological model is applied to simulating the
relations between rainfall and runoff, getting required rainfall for different base water levels that reach dis-
aster standard, and a new method, new ideas for critical area rainfall calculation of small and medium river
valleys are discussed. The research takes the Zhanghe Reservoir, Jingmen, Hubei Province as an example,
adopts the Xin” anjiang hydrological model, and determines hydrological model parameters through the
simulation of historical cases from 1956 to 2012, Based on the simulation result and reservoir flood capaci-
ty, the research simulates and calculates the flood critical area rainfall (to reach the critical area rainfall
that the flood limit water level needs) under the conditions of different baseline levels, and different rain-
fall distributions. The results show that it is feasible to use hydrological model to calculate critical area
rainfall so that the calculation method of critical area rainfall in small and medium river valleys can be effec-
tively richened.

Key words: flood critical area rainfall, Xin”anjiang hydrological model, rainfall distribution, hydrological
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Fig. 1 The sketch map of Zhanghe Catchment
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Table 1 The statistics result for water level, storage capacity and critical rainfall of Zhanghe Reservoir

LA JKAL/m
HIHHAR 122 121 120 119 118 117 116 115 114 113
JEZS /108 m? 16. 31 15. 30 14. 34 13. 40 12. 50 11.63 10. 80 10.02 9.30 8.62
PEZSF%/10% m® 0. 00 1.01 1.97 2.91 3.81 4.68 5.51 6. 29 7.01 7.69
Ilfe 5L 1 FR R/ mm 0 57 111 164 215 264 311 355 396 434
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Fig. 2 The variation curve of water-level and

rainfall for different levels reaching the flood

limit water level of Zhanghe Reservoir
it PR THI RN 2 o U S0t P BB & A= 2% w8k 7 K
L3 KAXBAEEREFREATELARS

SR 0 (L) T 58 04 s S T R 0 3 BRT L S
P 3 2 L T oK S ) PR SE AR I R AL A
S B H N AT T L R R K B S A A
U 257 55 DR 28 68 I 5 T TR T B R . 7R L AR
SCUATRAG AR I 1] T 08 0] 7K ik B A 461 45 L B it
RE 75 3 2 T K SCREAY L 52 F K SCASE AR A 0L 8 7K R
TR TR AR i 7K A7 3 1) 3809 A oE T T 2
T B B AN ] 9 B K 2 A T S IR AN [
U ZR A R PN 7K S TR AR i AL T R R Y O L B
BT .

T4 e I B T bR M (R B 2% (R TR b
gl AL Ciig D) W 6 2 B R 48 ) CROB R £2013)
113 %5, Ik 5 B AR 2% I Bt 7 0 35 114 5 /K SC
il e, O YT 7K 9 ol O T AR 3/4) IS B
T A ) A0 D3 skt K R DA BRI ) R KT
SRR SCRG GRS AR X 36 I 480 A0 R A B S K S
BEHY I K SCRE I 50 DA e S 80 e TAE. fEk
FE Ty 1 A VR AT KR 3 38 R GO A o GIVBR K A7
122 m)  BEEEA A JEHE K AL B 7 B 8] P (24 h) 3t
Sl TH R A A O AS [ 1 K A T 3 B A K SRR
B HEATIC AL T 55 3 6 30 38 3 7K O K ALK

{37 P2 AR A DN TATAA 78 A (8] K O Al 28 A T AN [
HEK AT 2 IR TRBR KA 122 me T 75 9 181 TR 2, BP9 35
2 Tk W B QRO i 5418 /A

2 IRSCHERI R HE M SRR E

2.1 REGREF

R 12X 5 I 40 T 1 A AR R AR SO R AE
P A K SC TR T A Hf 0 A8 1 8T 22 VB A Sk i
TR SCHUARAE RS . 2B R T %07 5 5
SO A& A 4 B 00 L 4 KR AT R B B A
R FLEE TR B S B D 25 S ECE A BT Y A 3
TR B A o R o A O A 2 A
BAGIR I AE A — A BT N MK 20 7 (HO &
ITHFE o DA E Tl 7 o i 7 2K 48 O K IR R 43 IS
X 4 BTG I SR HE AT PR IE R T A5 A T R I
13 e B s FRE AT 8 10 AT A 9l b /K B8 o 4%
AN BALTT I IR H U A R R s SRS I Y B o A
G AR . 1984; ;X AR .1988)

2.2 KEBEIRE

TERE A A b B v L 5 5 T WA 4R 800 Tl K e 301
FT 7K SC 3 Rk, 356 BBCIRE VAT 33 3 1956—2012 4F 36 17
A R AT K S S BRI o 30 itk
VERLBL 31 5 Sk /K SCRE R 2 80, 6 333 K FHVE 2 8
Bk . AR (K SO B B YE ) (SL25-2000) 4 X%
T A 50 T4 45 2R o R P MR AR X R 22 L 04 B 22 R
RREAAT 0 CRIVBA 2 P R B0 S8 hr R PE e . AL
6y 2 SR G B« ST A P K AR A R R K 9026, 8K
RZRYCK 87. 75(Fk 2) s HPt /K BRI IE AL A5 45
1K 83.33%0 LR AKN 90. 33% (K 3 ME 3, i
IH AR 3 e A SR TR A L 3 30 i R 1 2 BR]
F K SCHUHR AN K SCHE PR 56 (FE B %, 2010 2 1%
&%, 2010a; 2010b; B & i 48, 2012; Peng et al,
2011) e Ah K ORI K B R K A5 B AL 31y PR



5113 % VESF R SCBERLTE T B3 /0t 3 BT ST R S R e 1z 1357
F2 RWWBAXEMTESER
Table 2 The hydrological simulation result in the test catchment
R F 4L AR AT 06 3 i Pk UL FE AL AT 06 3 1 E Pk
) g/ kg / R2E/ iy 2/ RH/ ) kg / P/ R/ 22/ FH/
mS . S*l mlﬂ . S*l % h % mS . S*l mS . S*l % h %
1 194 189. 6 —2.37 1 82.45 16 330 297. 4 —9.91 —1 76.81
2 193 235.8 22.11 2 76. 89 17 559 438. 3 —21. 66 1 86. 41
3 264 276 4.43 —1 84.73 18 486 426. 3 —12.30 2 90. 46
4 146 156. 4 6.90 —2 92.69 19 543 592.6 8.99 —3 82. 87
5 442 425.5 —3.86 —1 94.79 20 191 195.8 2.14 —2 94.17
6 180 182.1 0.94 1 89. 41 21 647 682.9 5. 40 —4 86. 75
7 353 366. 6 3.65 2 89.11 22 273 255.1 —6.83 1 93.97
8 554 484. 4 —12.61 —4 92.19 23 751 805.5 7.21 2 82. 36
9 545 523.3 —4.12 —1 95.17 24 507 615.2 21.17 —1 81. 56
10 475 518.4 9.11 3 86. 75 25 453 461.1 1.72 0 87.13
11 186 201.6 8.39 2 92.21 26 628 598.3 —4.81 3 85.35
12 170 173.5 1. 94 2 97.87 27 367 389.5 6.02 2 91. 25
13 1280 1220. 8 —4.67 —1 89. 35 28 249 276.5 10. 82 1 87.35
14 537 563. 2 4.76 0 78.02 29 893 926. 8 3.73 —2 82. 14
15 679 629.3 —7.35 —2 95. 88 30 456 512.5 12.22 —1 86. 27
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Table 3 The hydrological verification result in the test catchment
g e BIRS e % v URACRRE Y
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Fig. 3 The flood process verification and comparative analysis in the test catchment
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Fig. 5

The flood process (a,, b, ¢;» di) and reservoir capacity (a;, by, c;» d;), and

water-level variation curve (as, by, c;, ds) in the condition of rainfall average distribution

and base water-level at (a) 120 m, (b) 118 m, (¢) 116 m, (d) 114 m
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Fig. 6

Same as Fig. 5, but in the condition of rainfall random distribution
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Fig. 7 Same as Fig. 5, but in the condition of rainfall normal distribution
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Table 4 The limited area rainfall for limit water-level and its contrast with statistics in the condition

of different rainfall distribution and base water-level

ol P ¥ 53 Aii R HL 53 A3 A
KA /m TR T 2/ AT/ xR/ WA/ MXRZE/ % WAEWERE,  ARZE/ Y
mm mm mm mm
114 396 472 19.19 379 4.29 372 6. 06
116 311 401 28.94 312 0.32 303 2.57
118 215 304 41. 40 231 7. 44 221 2.79
120 111 170 53.15 137 23.42 130 17.12
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