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ZHAO Nan-nan, YANG Zhen-jing, YANG Qing-hua et al
Hebei 050803 )

Abstract
calculate the variogram parameters (range;sill and nugget) ,and then the annual precipitation was estimated by Ordinary Kriging( OK) interpo-

(Institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang,
Based on the daily rainfall data at 16 meteorological stations in Shijiazhuang from 1981 to 2010, the semi-variogram was analyzed to
lation constrained by these parameters.The results showed that the estimated precipitation of wet season was closer to the actual precipitation

compared to others periods and more stability.The calculated error rates of test data in Shijiazhuang were normally less than 11% and the mean
error rate was -1.24%.1t indicated that time semi-variogram was an useful method to estimate annual precipitation under the condition of wet

seasonal precipitation was known.
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Fig.2 The frequency of annual daily precipitation(a) and annual monthly precipitation(b) in Xingtang County
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Fig.3 The fitting of the variogram of 16 meteorological stations in Shijiazhuang
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Table 1 The variogram parameters and related information of each

station
g?;lﬁi\on G CrC a//d R f)ndl\;l r:;:;l|
R F Lingshou 0.82  5.965 1439 0.965 12.0  133.1
17 Xingtang 0.54 5541 1420 0956 11.2 1354
M Jinzhou 091 5394 1394 0960 12.1 124.0
1€ Zhengding 0.67 5.317 142.6 0.961 9.3 1312
H-B2 Jingxing 1.00 5792 1364 0943 16.7 142.0
1L Pingshan 140 7976 1397 0942 187 1463
Hr 4k Xinle 0.73 5953 137.7 0949 119 1414
Hill Yucheng 0.61 5.124 144.0 0.963 9.6 121.8
Tok Wuji 0.93 5838 1442 0958 11.2 1328
#X EL Zhaoxian 0.81 5.127  143.1  0.966 9.8 123.4
4545 Luancheng 0.58 5.471 1439 0.965 9.1 1322
& Gaoyi 0.98 6.332 1374 0960 11.7 1454
JGEC Yuanshi 098 6.230 1404 0954 16.1 139.9
52 Zanhuang 0.68 6.012 139.7 0958 14.6 146.9
3 Shenze 0.83 5.653 1403 0949 127 1342
4E Xinji 0.82 5357 1375 0960 12.1 127.2
£1 % Shijiazhuang 0.70  5.460 142.7 9.5 127.0
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Fig.4 The fitting of variogram parameters of 16 meteorological stations in Shijiazhuang
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Table 2 The actual precipitation and distributed monthly precipitation
in 2016
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Table 3 Original information of the test case rainfall data
AF0y i Py P, Py Py P, Py Py Py Py P [HES
Year Station mm mm mm mm mm mm mm mm mm mm Ratio // %
2011 ARE 0.2 6.4 36.1 63.2 157.7 230.2 113.2 14.6 36.6 600.4 89.05
2012 FARE 7.8 64.4 19.4 103.1 207.4 107.0 98.4 6.5 25.7 535.3 82.43
2013 AR 24 27.7 18.3 97.9 168.7 59.9 108.9 7.9 3.5 453.7 89.26
2014 AR 0.9 24.9 28.7 38.7 80.9 12.3 86.6 14.8 0.0 247.2 83.85
2015 AFRE 5.7 24.7 56.0 333 57.1 171.0 101.8 22.2 52.8 419.2 78.43
2016 HREIE 0.0 13.3 16.1 61.8 445.6 48.9 24.0 70.4 6.9 596.4 83.69
2015 IERE 1.7 26.0 65.0 24.0 56.5 248.8 76.1 24.1 435 470.4 82.05
2015 Bi A 4.2 30.3 64.1 31.4 333 166.7 125.1 22.4 48.7 420.6 78.59
2015 Fil 2.7 29.6 59.0 37.6 136.7 154.8 156.0 28.3 58.7 544.1 80.25
2015 HiH 0.4 29.1 53.1 23.3 31.3 120.0 41.6 18.3 37.5 269.3 75.03
2015 Jo 0.6 30.7 51.4 15.4 48.9 137.3 83.4 25.7 38.9 336.4 76.96
2015 2R3 4.9 30.4 68.5 17.1 78.2 183.9 96.3 22.4 46.0 444.0 80.35

P, N n ARk E

Note: P, is precipitation in n months
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Table 4 Calculation result and error rate of each period

ﬁz,{;)\ jﬂ]‘)\i—i le P53*7 PQ‘F% PSSfO PSﬁ*IU PS7*|] E53*7 E:4*5 E55*9 E56*]U ES7*|1
Year Station mm mm mm mm mm mm % % % % %
2011 AFKE 674.2 478.2 618.2 788.2 903.5 954.9 -29.07 -8.31 +16.91 +34.01 +41.63
2012 AR 649.4 616.7 656.5 615.6 847.0 847.6 -5.04 +1.09 -5.20 +30.43 +30.52
2013 AFE 508.3 551.2 372.5 519.0 767.9 751.5 +8.44  -26.72 +2.11 +51.07 +47.85
2014 HRE 294.8 237.0 185.5 283.0 233.3 351.7 -19.61 -37.08 -4.00 -20.86 +19.30
2015 AFFE 534.5 176.8 333.1 548.9 236.2 562.0 -66.92 -37.68 +2.69 -55.81 +5.14
2016 AFKE 712.6 751.4 763.4 784.2 677.7 1 003.4 +5.44 +7.13 +10.05 -4.90 +40.81
2015 IEE 573.3 173.2 563.7 545.0 429.5 787.0 -69.79 -1.67 -4.94 -25.08 +37.28
2015 Hz 535.2 163.3 385.5 505.7 378.9 396.2 -69.49 -27.97 -5.51 -29.20 -25.97
2015 S 678.0 265.6 522.6 603.5 513.4 829.1 -60.83 -22.92 -10.99 -24.28 +22.29

e S
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ﬁz,{é)\ jﬂ]‘;ﬁ\ P.l P53*7 PQ‘FS PSS*Q PSﬁ*]U P57*]1 E53*7 EQ‘FS ESS*Q ESG*]U ES7*11

Year Station mm mm mm mm mm mm % % % % %o

2015 B4 358.9 137.2 383.4 322.0 234.5 248.7 -61.77 +6.83 -10.28 —-34.66 -30.70

2015 Jotk 437.1 147.0 403.5 383.1 310.7 334.2 -66.37 -7.69 -12.35 -28.92 -23.54

2015 5K 552.6 265.8 526.0 589.2 397.9 689.2 -51.90 -4.81 +6.62 -27.99 +24.72
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Note: P, is the actual annual precipitation;P,_, ., is the estimated precipitation from n months to n+4 months;and E_,_,,, is the corresponding error rate
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Table 5 The mean,variance and standard deviation of calculation er-

ror rate

e i o e
Estimated : Standard
. . Mean // % Variance ..
time penod deviation
3—7 H March-July —-40.58 29.43 5.42
4—8 H April-August -13.32 15.66 3.96
5—9 H May-September -1.24 8.66 2.94
6—10 A June-October -11.35 31.11 5.58
7—11 H July-November 15.78 26.93 5.19
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Fig.5 Relationship of calculated precipitation and actual precip-
itation
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Fig.6 Relationship of wet seasonal precipitation,rate and error rate
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