Journal of Wetlands Research, Vol. 16, No. 1, pp. 103-112 (2014)

Evaluation of Raingauge Network using Area Average Rainfall Estimation and
the Estimation Error

Ji Ho Lee - Hwan Don Jun®

Department of Civil Engineering, Seoul Nation University of Science and Technology

8 %

HAF o] e 78 Al ek S spetelar A-fEeidel B4A dAHARely] wel W &
Qotet ofoh e wAHAA-F Ao S A% A5 242 AeuSTe] 29 g3 Eaolnh & o
TolAE Wk FdE 9 wAREdeH S A% AeRSge] sUEx WPES AAst, olf W Y
w4 el ALSIith RS S £ 542 7™ A (nearest neighbor index)E ©]8-5ko] HHFISIATE
ol Ae-aSae) g3 BxUF AR Al vAs 93 W7Rekr] skl 2013139] ARl sl
ey, BAZEH, FA01ES o88te] WARwd S AAstal 24 gl ta FEeaE Wit o A
W FEIE e 7o ARSI FAA) ddiHer o), witlR FIERr) di=d £ -
= AdHoR FH A F5 Sllskgint

Area average rainfall estimation is important to determine the exact amount of the available water resources and the
essential input data for rainfall-runoff analysis. Like that, the necessary criterion for accurate area average rainfall estimate is
the uniform spatial distribution of raingauge network. In this study, we suggest the spatial distribution evaluation
methodology of raingauge network to estimate better area average rainfall and after the suggested method is applied to Han
River and Geum River basin. The spatial distribution of rainfall network can be quantified by the nearest neighbor index. In
order to evaluate the effects of the spatial distribution of rainfall network by each basin, area average rainfall was estimated
by arithmetic mean method, the Thiessen’s weighting method and estimation theory for 2013’s rainfall event, and evaluated
the involved errors by each cases. As a result, it can be found that the estimation error at the best basin of spatial
distribution was lower than the worst basin of spatial distribution.

Keywords : Area average rainfall, Estimation error analysis, Nearest neighbor index, Raingauge network, Spatial distribution
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Fig. 1. Status of the installed rainfall stations in each basin
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Table 1. Spatial distribution of raingauge stations using NNI
. No. of Expected Observation n . ax.
River R Area . . K . observation observation
. Basins , Raingauge Distance Dist. NNI Variance . .
Basins (k) Stati (kam) (k) dist. Dist.
ion
(km) (km)
Hansubl 6705.0 55 6.963 5.521 1.261 9.625 2.565 14.858
Hansub2 5702.6 40 8.478 5.970 1.420 13.585 2.532 15.619
Han
Ri Hansub3 7543.2 43 8.086 6.622 1.221 18.461 0.252 19.142
ver
Hansub4 3114.9 31 5.328 5.012 1.063 8.333 1.592 17.338
Hansub5 3199.2 18 9.674 6.814 1.420 3.378 7.704 14.839
Geumsubl 3566.2 41 5.848 4.663 1.254 7.065 0.736 13.468
Geum
. Geumsub2 3302.1 21 8.434 6.270 1.345 7.772 2.533 15.16
River
Geumsub3 3046.7 20 9.563 6.171 1.550 9.757 4.639 15.228
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Table 2. Weighting Factor and the estimation error of each raingauge station depending on the estimation method of the
area-average Rainfall

Case 1 Case 2
Methods of Area-Ave. Rainfall MethodsR;)ifl f:ﬁea Ave. MethOd;;fl fiﬁea Ave.
Station | Apiy Estima | S@on | Ang Estima | Sttion | Ay Estima
-matic Thiessen -tion -matic | Thiessen -tion -matic Thiessen -tion
Mean Theory Mean Theory Mean Theory
737 0.050 0.061 0.083 % 0.032 0.052 0.047 e 0.032 0.018 0.020
TF 0.050 0.050 0.037 7} 0.032 0.026 0.032 A 0.032 0.015 0.021
Tt 0.050 0.088 0.072 BF 0.032 0.025 0.037 A= 0.032 0.024 0.028
w54k 0.050 0.028 0.039 et 0.032 0.044 0.017 &4 0.032 0.051 0.027
gl 0.050 0.052 0.048 T2 0.032 0.060 0.042 I 0.032 0.023 0.020
ks 0.050 0.028 0.054 T 0.032 0.029 0.035 <l 0.032 0.009 0.030
5% 0.050 0.082 0.066 X 0.032 0.013 0.021 -0l 0.032 0.051 0.035
&= 0.050 0.025 0.056 =3 0.032 0.038 0.031 iy 0.032 0.009 0.244
At 0.050 0.043 0.053 Ax 0.032 0.174 0.013 oA 5 0.032 0.049 0.007
- 0.050 0.065 0.019 A 0.032 0.017 0.019 M=K 0.032 0.010 0.024
>3 0.050 0.051 0.049 = 0.032 0.016 0.016 Pinly 0.032 0.036 0.012
37 0.050 0.038 0.029 || kg | 0.032 0.027 0.021 A 0.032 0.032 0.027
il 0.050 0.068 0.084 e 0.032 0.015 0.013 EAL 0.032 0.023 0.036
34k 0.050 0.041 0.037 &2 0.032 0.008 0.011 g 0.032 0.031 0.024
r 0.050 0.045 0.042 g 0.032 0.015 0.022 Xz 0.032 0.018 0.037
A 0.050 0.055 0.027 skcd) 0.032 0.043 0.032
el 0.050 0.023 0.057
iy 0.050 0.060 0.058
4 0.050 0.038 0.040
2k 0.050 0.058 0.050
Ave. 0.050 0.050 0.050 Ave. 0.032 0.038 0.026
Variance 0.000 0.017 0.017 Variance 0.000 0.039 0.011
S;’zi'i;f 0000 | 0348 | 0339 (V:Z:izft'io‘;f 0.000 1050 | 0436
Estimation | 5 0.137 0.122 Estimation |16 0334 | 0.176
Error Error
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