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Calculation of early warning value of rainfall for torrential flood disasters in Ningxia
YUAN Xt min, ZH ANG Jiamr wei, TIAN Fur chang
(State K ey Laboratory of Hydraulic Engineering Simul ation and Saf ety, Tianjin University, Tianjin 300072, China)

Abstract: With the implementation of nomr engineering measures on flood monitoring and early warning and the nationwide flood
disaster prevention construction from 2013 to 2015, the comprehensive ability of the entire Ningxia region in flood control and
disaster reduction has significantly improved. But, currently there is no early warning index for scientific, systematic and quantt
tative analysis of flood disasters such as rainstorm, flood, w ater logging, landslides, and mudslides, making it difficult to conduct
emergency disaster relief, emergency response and emergency rescue in sudden flood disasters. In light of the actual river distr1
bution and flood control project construction in Ningxia, based on the existing methods of ascertaining critical rainfall, we used
the rainstorm isoline and P 0 frequency curve table to estimate the rainfall value corresponding to different flood magnitudes,
and used the value as the early warning value for flood disasters. This method is simple and easy to operate. T he calculation re
sults have im portant significance to flood prevention and disaster reduction in Ningxia.
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Fig. 1 Main mountain torrent ditches in Ningxia
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Fig.2 Typical areas of torrential flood disaster in Ningxia
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Tab. 1 Partition of Ningxia in terms of torrential flood disasters Hﬂméj\‘{ﬁﬂ(ié& Eg”/lﬁ ﬁﬂji{ﬁﬁ‘ﬁ %%ﬁkﬂi@ 4
7N NN b= o
and affected counties (cities, districts)
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TR BRI R b A PEE AT Fab-2 The mean point rainfall
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Tab.4 Calculation results on critical rainfall for ty pical areas of torrential flood disaster in Ningx ia
4y P s || 2 i -
WS o20% 10 s% 3.33% % 1% WE o200 10% 5% 33% 2% 1%
23 31 38 43 49 57 30 min 23 30 37 42 47 54 30 min
31 43 54 61 70 83 1h 29 38 48 53 60 70 1h
36 50 64 72 82 97 3h 41 53 66 73 83 95 3h
48 66 84 95 109 129 6 h 48 64 80 90 102 118 6 h
19 26 34 38 44 52 30 min 23 31 38 43 49 57 30 min
27 38 49 56 65 77 1 h 29 38 48 53 60 70 1h
TX oKX
33 46 58 65 75 89 3h 44 55 67 75 84 95 3h
41 58 75 86 99 118 6 h 47 61 76 84 94 109 6 h
18 26 33 38 44 52 30 min 23 30 37 42 47 54 30 min
23 32 41 46 53 63 1 h 30 39 48 54 61 70 1h
=K =K
31 42 55 61 70 82 3h 46 58 70 77 86 98 3h
38 52 66 75 85 100 6 h 52 68 83 92 104 119 6 h
17 24 31 35 40 48 30 min 23 30 37 41 46 53 30 min
21 30 38 44 50 59 1 h 30 39 48 54 61 70 1h
Myx RN LIES
29 40 52 58 67 80 3h 46 57 68 75 83 94 3h
34 47 59 67 76 90 6 h 58 74 90 100 111 128 6 h
18 25 32 36 42 50 30 min 22 29 36 40 46 53 30 min
) 22 31 40 45 52 61 1 h ) 29 39 49 54 62 72 1h
hX THX
29 40 51 57 66 77 3h 36 46 56 62 69 79 3h
41 56 71 80 92 107 6 h 47 61 75 83 93 107 6 h
19 26 34 38 44 52 30 min 23 31 39 44 50 58 30 min
22 30 38 43 49 58 1 h 29 39 49 54 62 72 1h
N TAK
31 42 53 60 69 80 3h 42 55 67 75 84 97 3h
38 51 65 73 84 99 6 h 47 61 76 84 94 109 6 h
21 28 36 40 46 54 30 min 20 28 35 39 45 52 30 min
26 36 46 52 59 70 1h 26 35 45 50 57 67 l1h
+LIX +LX
35 47 59 66 76 88 3h 35 45 58 63 71 82 3h
45 60 76 85 97 113 6 h 44 59 74 82 93 108 6 h
21 29 37 42 49 57 30 min 19 26 33 37 43 50  30min
27 39 51 59 68 82 1h 23 31 39 44 50 59 l1h
JAX RWANES
35 50 66 75 88 104 3h 31 41 51 57 64 75 3h
45 62 80 90 103 121 6 h 40 53 66 74 84 98 6 h
19 26 32 36 41 48 30 min 19 26 33 38 43 51 30 min
25 34 44 49 56 65 1h 23 31 39 45 51 60 l1h
L T
33 43 54 60 69 79 3h 31 42 55 61 71 84 3h
48 63 79 89 101 117 6 h 36 48 62 69 79 93 6 h
20 27 35 39 44 51 30 min 17 24 31 36 41 49 30 min
27 37 46 52 59 69 1h 21 29 38 43 50 59 lh
+IX . 3
28 50 63 70 80 93 3h 29 40 52 59 69 81 3h
46 62 78 87 99 115 6 h 34 47 60 67 77 91 6 h
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