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Consistency Check and Variation Analysis of Area
Rainfall among Different Kinds of Observation Stations
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Abstract: Based on daily precipitation observation data from national surface meteorological observation stations, regional
automatic meteorological observation stations and rainfall stations for water conservancy industry in flood season from 2015 to
2017, three kinds of area rainfall for different observation stations are calculated in Thiessen polygon method. Area rainfall N,
area rainfall A and area rainfall R are short for area rainfall calculated from national surface meteorological observation stations,
regional automatic meteorological observation stations and rainfall stations for water conservancy industry data in following
abstract. This paper quantitively analyzes consistency and variation among above three kinds of area rainfall data. Finally,
threshold databases among above three kinds of area rainfall data are found. The results show that the general trends of three kinds
of area rainfall data in the range of time are consistent. Area rainfall A strongly correlates with area rainfall N. Area rainfall
R moderately correlates with area rainfall N. Area rainfall A relatively weakly correlates with area rainfall R. There are less
none rain and more light rain for area rainfall A, and more moderate rain and less heavy rain for area rainfall N. The respective
proportion of light rain, moderate rain and heavy rain for three kinds of area rainfall data are identical from May to July and from
September to October, and different from June to August. The proportions of torrential rain for three kinds of area rainfall data are
identical from September to October, and have own characteristics from May to August. The results give reference for research
and application based on different observation station area rainfall.

Keywords: area rainfall, correlation, variation, national surface meteorological observation station, regional automatic
meteorological observation station, rainfall station for water conservancy industry, Wujiang River basin, threshold database
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Fig. 1 DEM map of WudJiang River basin
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Fig. 2 Observation stations distribution in Wudiang River basin
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Table 1 Sub-basin observation stations distribution
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Table 2 Area rainfall grades for river basin

DA E N EEFR 12 hEF & E/mm 24 hEIR 2 {E/mm
/N 0.1~2.9 0.1~5.9
i 3.0~9.9 6.0~14.9
KH 10.0~19.9 15.0~29.9
B 20.0~39.9 30.0~59.9
KEEF 40.0~80.0 60.0~150.0
R >80.0 >150.0
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Fig. 3 Daily area rainfall during flood season from 2015 to 2017
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Table 3 Daily mean area rainfall for different observation
stations year by year (unit: mm)

it i8] E Rk B3hih M2
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Fig. 4 Relationship among daily area rainfall from different
observation stations
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Table 4 Monthly change of area rainfall variation

ME/mm MAE/mm
A 0 pzg- WE- G- B3- WEi- 83
Exis Exi mEl  Exs  ERY SR
5 88 0.55 0.48 0.07 1.86 1.89 1.69
6 90 0.59 0.47 0.12 2.84 3.29 2.73
7 93 0.04 -0.22 0.26 1.57 1.41 1.53
8 93 0.01 0.33 —0.32 1.89 1.87 2.24
9 90 —0.20 0.10 -0.30 1.60 1.87 2.04
10 93 -0.10 0.22 —0.32 0.98 0.93 1.12
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Fig. 6 Relationship between daily area rainfall from
national weather observation stations and automatic

observation stations in different sub—basins
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2015 to 2017
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Table 5 Variation threshold database between automatic
weather observation station and national weather
observation station

B N il K Rl
EE BfE fREE HE EE HE fREE HE
51 182 547 236 7.09 121 364 / /
61 226 677 340 1021 427 1282 / /
7H 1.04 313 188 564 582 1747 389 1167
8H 114 341 268 803 745 2235 / /
9] 076 227 265 796 1080 3239 / /
104 063 190 289 867 / / / /
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Table 6 Variation threshold database between rainfall
station and national weather observation station

o N I KT ]
oEE HE fREEZ HE WEE BE GEE E9E
51 193 580 302 907 652 19.56 / /
6 156 469 257 771 510 1531 / /
7H 132 39 323 969 510 1530 031 093
8H 040 121 205 615 272 815 / /
9H 115 345 416 1248 331 993 / /
104 127 381 244 733 / / / /
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Table 7 Variation threshold database between automatic
weather observation station and rainfall station
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9H 180 542 302  9.05 815 2444 / /
10/ 100 3.01 307 920 361 1084 / /
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