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Research and application of dynamic rainfall threshold based on China flash flood hydrological model
LI Zhaohui'? ,GUO Liang'? ,ZHAI Xiaoyan"? , LIU Ronghua'*?
(1. China Institute of Water Resources and H ydropower Research s Beijing 100038, China;

2. Research Center on Flood and Drought Disaster Reduction of the Ministry of Water Resources , Beijing 100038, China)
Abstract; Flash flood warning at catchment scale was determined by dynamic rainfall threshold using China flash flood
hydrological model (CNFF), considering antecedent soil moistures, accumulated rainfall depths, rainfall intensities, rainfall
temporal patterns, and topographies. Three typical catchments of different hydrological characteristics were selected in the
Sichuan province as study area to assess the accuracy of CNFF for early warning flash floods. Results show that; (1) CNFF was
suitable for flash flood simulation in the study area,and the qualifying ratios were over 90% in the selected catchments; (2) With
rainfall durations of 1 h,3 h,and 6h, the critical rainfall thresholds were obtained as 20~250 mm,12~160 mm,6~140 mm for
Ganchang catchment, Xining catchment,and Xinsheng catchment, respectively; (3) The qualifying ratios for flash flood warning
were over 80% under different rainfall durations for all catchments. This study may provide technical support for early warning
flash floods at catchment scales.
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Fig. 1 The location map of study area with differnt hydrological zones in Sichuan Province
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Tab. 1 The charactristics of rainfall and flood in three hydrological zones of the study area
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Tab. 2 The general characteristics of the selected study area
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Fig. 2 The spatial distribution of terrains and location of monitoring stations in the three catchments of the study area
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Fig. 3 The model structure of CNFF
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Fig. 4 The temporal distribution of designed storms in

the selected catchments
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Tab. 3 The performance evaluation of flash flood simulations in the study area
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Fig. 5 Observed and simulated flash flood processes during calibration and validation periods in the study area
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Fig. 6 The dynamic rainfall threshold curves of the study area
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Tab. 4 The validation of dynamic rainfall threshold in Ganchang catchment

IS T RUBE gk PR A/ (m® « 1) (P P+ Pyg)/mm  Pry/mm Py/mm  REHE R EIERH
2007-07-05 7:00 861 399.5 15.8 23.3 & Ni
2004-09-30 7:00 493 99.9 28.5 142.5 = N
2003-07-14 13:00 701 140. 2 34.0 106. 0 = J
2002-06-09 8:00 520 128. 1 14.0 148.0 i N
1997-07-18 7:00 263 75.7 22.7 158. 1 & N
1993-06-28 12:00 306 67.3 5.8 165.0 & N
1990-07-22 6:00 370 130. 7 10. 4 109. 4 e N

1h 1989-09-24 1700 215 66. 6 25.4 160. 1 F N
1986-06-26 13:00 711 304.7 10. 4 19. 4 i N
1985-09-12 18:00 322 109. 8 27.2 148. 4 i N
1980-06-15 12:00 1184 248. 4 74.8 70.0 & N4
1979-07-15 2:00 756 111. 1 22.6 106. 4 & N
1976-08-24 13:00 278 83.4 11.8 153. 5 & N
1969-09-26 14:00 622 150. 0 32.0 102. 2 e N
1965-07-12 12:00 1291 187.3 25.0 96. 0 e X
2007-07-05 8:00 894 388.0 32.1 37.2 w5 J
2004-09-30 8:00 581 92.9 82.6 105. 4 w N
2003-07-14 14:00 701 134.8 100. 9 143. 4 & N
2002-06-09 9:00 577 125.1 94. 2 300. 1 & N
1993-06-28 13:00 309 135.1 172.5 259.5 wH N
1997-07-18 8:00 266 63.5 62.9 390. 2 & N
1990-07-22 7:00 424 102. 6 38.4 105. 6 f N

3h 1989-09-24 17.00 356 56. 9 92.9 127.7 = N
1986-06-26 14:00 711 283. 4 35.4 45.1 & N
1985-09-12 19:00 420 96. 4 57.8 158. 3 & N
1980-06-15 12:00 1184 214.3 160. 9 59. 6 JE X
1979-07-15 3:00 756 92.3 108. 1 115.7 % N
1976-08-24 14:00 289 66. 7 38.7 188. 4 n N
1969-09-26 15:00 622 147. 4 66. 7 145. 4 & N
1965-07-12 12:00 1300 107. 3 56. 2 109. 0 En X
2007-07-05 11:00 894 363.5 13.4 23.2 En N
2004-09-30 11:00 602 83.2 123.5 179. 1 w N
2003-07-14 17:00 701 116.1 108. 3 165. 8 5 J
2002-06-09 12:00 577 109. 6 95.0 205. 7 & Ni
1993-06-28 16:00 325 115.1 103.1 175. 4 & N
1997-07-18 11:00 266 38.4 78.0 210.0 & N
1990-07-22 10:00 429 97.8 41.5 193. 2 F N

6 h 1989-09-24 20:00 591 36.8 149. 18 215.8 i N
1986-06-26 14:00 711 284.7 40. 3 49. 6 & N
1985-09-12 22:00 420 89. 3 62.8 174. 8 & N
1980-06-15 12:00 1184 135. 1 258.0 175.2 & X
1979-07-15 6:00 756 91.3 127.8 165. 5 4 N
1976-08-24 17:00 291 63.7 41.6 182. 2 e N
1969-09-26 18:00 622 49. 4 74.7 203. 4 i N
1965-07-12 12:00 1340 64.5 82. 3 190. 8 5 X
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AR SO LK SCREBY AT T /Nt il h 2485
Il 5 W F P A 40 BT 1 AR 98 R0 8 S A |
BANFIKSCAR I 3 A BL RS e oA 1 PEAS 1%
TN L U RS B AR A e AN R .

(D 2542 JE T AR i I 1 2B & | R4 R 0
JiE R RS0 A1 HBIE 3 S5 R R A s L B TR T
o ] 1L K SR F) /)N i 2 285 i S R R P bR
O3 MT T A B S L A Ak R

(2) He T L P K ORI 1T 3 AN B 35
B BE R 25 S A T TR | T e I o e LA (1)
B R ISTE 90 %60 LA b 12K SCRE Y AT o Aff AR 401 37 Sk
IR it 72

(3)LA 1.3 F1 6 h Nt B, #3774 7 FpT
AR A I B o 20~250,12~160 F1 6~
140 mm.

(4) ToVE I B i 00 532 1o T o SR BT A L RO
T PR b T b 0 55 DR 25 X6) 2 25 R i o 5 e 2K
TS BRI TR A v 25 2% JE DX S T b S
TIE K R TR REE , 25 20 B U Fe bratt A7 1L L T,
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