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Abstract

The point rainfall measurements need to be converted to the areal rainfall by means of mean areal precipitation (MAP)

estimation methods. And it is not appropriate to evaluate the areal rainfall with constant drift because of the geomorphological
influences to rainfall field. Non-stationarity should be applied to the estimation of the areal rainfall, therefore, to consider these
effects. Kriging methods with special functional would be a suitable tool in this case. Generalized covariance Kriging method
is the most developed one among different Kriging methods. From this point of view this study performs the analysis of its
applicability to distributed runoff model. For these purpose, distributed rainfall was created by Thiessen and Kriging method.
And distributed rainfall of each method was applied into HyGIS-GRM. The result of applying, Runoff was different in the
rainfall data form. Therefore, To apply Kriging method with physical meaning is that it is the useful method as distributed

rainfall-runoff model.
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Fig. 1. Classification of Kriging system.
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Teble 1. Rainfall event and parameters
Event N Rainfall Roughness Initial stream Overland flow Minimum slope of Initial soil
¢ o period coefficient order minimum slope channel bed saturation (%)
1997/5/12 13:00 -
Event 1 /13 23:00 0.81
1997/7/15 22:00 -
Event 2 716 15:00 0.045 0 0.0001 0.013 0.96
1998/5/10 14:00 -
Event 3 /12 06:00 0.98
Table 2. Statistical rainfall data and total rainfall (mm/h)
Rainguage Event 1 Event 2 Event 3
station Max Min Mean Max Min Mean Max Min Mean
Kunwi (S) 22.40 0.00 3.54 30.40 0.00 4.03 12.50 0.00 1.27
Hyoryeong 20.70 0.00 333 25.30 0.00 2.76 15.50 0.00 1.21
Daeyul 14.00 0.00 3.26 29.10 0.00 2.79 11.00 0.00 1.10
Kome 2.00 0.00 0.56 13.00 0.00 0.82 10.00 0.00 1.28
Woobo 20.00 0.00 2.92 29.30 0.00 332 5.90 0.00 1.17
Sanseong 16.00 0.00 2.63 35.40 0.00 3.40 11.00 0.00 1.02
Shinryeong (W) 20.00 0.00 231 15.00 0.00 1.41 11.00 0.00 1.32
Euiheung 15.60 0.00 2.75 28.20 0.00 2.87 15.00 0.00 0.90
Hwasu 12.00 0.00 275 13.00 0.00 2.17 9.50 0.00 1.02
Hwasan 17.00 0.00 223 13.50 0.00 1.32 17.50 0.00 1.15
Seoksan 14.00 0.00 3.38 31.50 0.00 347 17.00 0.00 0.93
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Fig. 3. Thiessen polygon of Wi river.
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BEJA T FES AMFS Event 10]1th Event 19 2%
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Event Peak discharge (m3/sec) Peak time (hour) Total Total rainfall *fmd
. runoff rate
No. — - — - runoff — -
Obs Kriging Thiessen Obs Kriging Thiessen Kriging Thiessen
15,135 17,092
Event 1 296.11 284.92 141.41 1997/5/13 00:00 | 1997/5/13 01:00 | 1997/5/13 05:00 | 12,511
(0.83) (0.73)
2 28,412
Event 2 721.93 708.97 735.75 1997/7/16 11:00 | 1997/7/16 12:00 | 1997/7/16 12:00 | 20,143 (g’gif (3’71)
Event 3 400.00 394.04 471.49 1998/5/11 10:00 | 1998/5/11 10:00 | 1998/5/11 10:00 | 16,536 21,984 21,005
(0.75) 0.79)
" Total amount of observation runoff data (x1,000 ms)
" Runoff rate (%) = Total rainfall (x1,000 m3) / Total amount of observation runoff data (x1,000 mj)
Table 4. The separated group for rainfall-runoff analysis
Thiessen area Length
. . Summation .
Ramgguage ThlesseTl Group Thiessen arca Ramgguage Length Group
station area ratio . station (km)
ratio
Seoksan 0.176 Kunwi (S) 0.59
Daeyul 0.168 Hyoryeong 4.62 LI
Al 0.558
Woobo 0.107 Woobo 8.74 (Downstream)
Sanseong 0.107 Kome 10.79
Hyoryeong 0.099 Euiheung 13.73
Kome 0.097 Sanseong 14.04 M'(?H
Fuihoung 0.077 All 0.345 Dacyul 16.66 (Midstram)
Hwasu 0.072 Hwasu 18.26
Hwasan 0.069 Hwasan 21.49 LIII
Kunwi (S) 0.028 AIlL 0.097 Seoksan 23.90 (Upstream)
Shinryeong (W) 0.000 Shinryeong (W) 26.14
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Fig. 6. Simulation result (Event 1).
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