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Model for solving rainfall early-warning index threshold based on rainfall data// GONG Yunzhu', ZHOU Lanting',
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Abstract: To ensure the effectiveness of the rainfall early-warning index threshold in early warning within a certain period,
an analysis of existing methods for determination of the rainfall early-warning index threshold was performed, and a model
for solving the rainfall early-warning index threshold was developed based on the regional critical rainfall method, the same
frequency method of rainfall events and disasters, and the R/S analysis method. Then, the model was verified through its
application to analysis of the rainfall time series in Taixing City, Jiangsu Province. The threshold for the maximum daily
rainfall time series was determined, the its variation trend was analyzed. Results show that the threshold obtained with the
model is more accurate than that of single models, and has a certain timeliness, which can provide reference for rural flood
control forecast and early warning.
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Table 1 Maximum 24 h areal mean rainfall and process

rainfall for each flood disaster in Taixing City
from 1981 to 2019

e 24 h BRIP4 Y B/ mm i PR i/ mm
910611 109. 40 271.80
910701 119.97 443.08
910807 133.33 135.23
030705 153.03 239.97
100709 92.75 142. 28
150625 109. 67 278.35
160701 96.77 359. 50
FH(H 116. 42 267.17
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Table 2 Maximum areal mean rainfall for different durations and different frequencies in Taixing City

e K IHF TR i/ mm
fiH/h
P=50% P=20% P=17.9% P=10% P=5% P=2% P=1%
36. 56 55.13 57.22 65. 69 75.73 88.50 97.90
6 61. 88 87. 84 91.17 104. 68 120. 67 141. 01 155.99
12 74. 84 105. 19 109. 18 125. 35 144. 50 168. 85 186. 79
24 90. 17 125.96 130. 74 150. 10 173.03 202. 20 223. 68
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Table 3 Critical rainfall index for two-year return

period flood at Al and B1 stations

115 A 153 R 2/ mm 117 S 1T Y 42/ mm
B /h
Al i Bl %4 N Bl ik
43.09 42.55 36. 84 36. 38
6 68. 66 67.79 62.13 61.35
12 82.21 81.18 75.23 74.28
24 98.45 97.21 91.07 89.92
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Fig.4 Variation trends of maximum daily

rainfall at A1 and B1 stations in July
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Table 4 Variation trends of maximum daily rainfall at A1 and B1 stations from June to August

Ui I il LTFCFFE) %/ (mm - a™h) R IR H 7K B/ mm A LR
6 11 0.4390 " 0.0277 56.75 y=-0.4390x +934. 69
Al 7H 0.2368 ™ 0.0153 63.13 y=-0.2368x +536.73
8 A 0.3177* 0.0109 56.52 y=0.3177x -578. 87
61 0.7505 ** 0.0614 60. 08 y=-0.7505x +1561. 1
Bl 7R 0.2871" 0.0103 63.56 y =0.287 1x -510. 61
8 A 0.8070" 0.0809 53.44 y =0. 807 0x - 1560. 7
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Fig. 6 Prediction of variation trends of monthly maximum daily rainfall at A1 and B1 stations in flood season
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Fig.7 Prediction of variation trend of annual maximum daily rainfall in Taixing City
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Table 5 Forecast parameters of maximum daily rainfall in Taixing City and at A1 and B1 stations
i 5% A )
X 35k H D a /A
R H lgr IV, lg(R/S)
LT 0. 847 1.153 0. 760 64 1993 4£8 H 1. 806 0.2238 1.127
Al 3§ 0.798 1.202 0.314 63 1993 47 H 1.799 0.2070 1.107
B1 uf 0.874 1.126 0.291 65 1993 4£8 H 1. 810 0.2654 1.175
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Rk St st (i) e 0 LA A (R R AR AR DG, HLAR E M
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[ F, AL BL SR 3 &K H B ok
IS R gV, -ler HUR KRR L BT
e AT M 3, 5 — A i A 8] S 7 1993
A T R AL AT BB T B BE R A AR AL, SR
REMS PR IFRLUF MR S AT 22 T 2, W2 R TR A [R]
P9 A A e 3T AN 2 AR 3l i 5 B 1) 17T 5 4 T
2R, MRAL T —Fh i 55 B AR, 1M 5 23 GH F A8
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