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Abstract

The WGR model was developed 1o represent meso-scale precipitation. As a conceptual model,
this model shows a good link between atmospheric dynamics and statistical description of meso-
scale precipitation(Waymire et al., 1984). However, as it has maximum 18 parameters along with
ils non-linear structure, its parameter estimation has been remained a difficult problem. There
have been several cases of its parameter estimation for different fields using non-linear pro-
graming techniques(NLP), which were also difficult tasks to hamper its wide applications. In this
study, we estimated the WGR model parameters of the Han river basin using the genetic
algorithm(GA) and compared them to the NLP results(Yoo and Kwon, 2000). As a result of the
study, we can find that the sum of square ervor [rom the GA application was smaller than that
from the NLP, and the GA provides more consistent parameters to the seasonal variation of
rainfall. Also, we can find that the higher rainfall amount during summer season is closely related
with the arrival rate of rain bands, nol the rain ccll intensity .
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F 12. "olX|d oyl v|w

Am 8 Elv ] @ o Elin) SSE
5 9 GA 0.0107 1.0000 10.9991 3.3922 0.0020 50.0053 0.711
-~ | NLP 0.0170 1.1562 6.2183 3.1891 0.0015 71.0938 1.499
6 < GA 0.0100 1.0000 9,7543 3.8024 0.0020 92,1858 0.050
~ | NLP 0.0245 1.0313 5.6.563 3.1891 0.0014 71.0938 1.393
. GA 0.0237 1.0003 19.6915 3.9522 0.0020 521183 0.047
~ | NLP 0.0231 1.0117 9.8398 1.0117 0.0020 82.5195 0.751
g = GA 0.0151 1.4345 19.3945 3.1239 0.0019 64.2190 0.142
- NLP 0.0214 1.2477 42493 3.3366 0.0022 2187500 1.224
9 9 GA 0.0100 1.0000 185454 3.1023 0.0020 50.0000 0.940
~ | NLP 0.0153 1.0391 9.6641 31074 0.0015 83.3984 1.440
0 4 GA 0.0100 1.2510 6.4654 3.2463 0.0019 63.8575 0.105
= rNLP 0.0109 1.0625 4.8125 3.2780 0.0015 92.1875 0.654

F 13, kx| oz vlw
Am A Elv ] @ 0 Eio) SSE
5 2 GA 0.0144 1.0040 10.9494 42814 0.0020 68.9469 0.092
| NLP 0.0240 1.0020 5.9199 3.1130 0.0015 65.3809 1.161
6 9 GA 0.0131 1.0746 19.8374 3.7334 0.0017 72.0468 0.280
~ | NLP 0.0146 1.0211 9.3131 3.1724 0.0021 92.1872 0.597
o GA. 0.0326 1.0000 19.9995 4.0099 0.0020 68.2346 0.789
7 NLP 0.0367 1.0313 10.7188 3.1297 0.0019 80.1563 0.990
g 2 GA 0.0209 1.4831 19.9517 3.4790 0.0018 106.2786 0.091
~ | NLP 0.0330 1.0833 9.5938 3.3672 0.0017 141.4063 0.543
9 GA 0.0100 1.0000 17.5801 3.1000 0.0020 50.0000 0.378
~ | NLP 0.0237 1.0020 9.2949 4.0519 0.0015 82.9590 1.455
10 2 GA 0.0100 1.0000 6.4522 42868 0.0018 50.0080 0.805
| NLP 0.0170 1.0312 3.4063 4.6734 0.0013 71.0938 1.415

F 4. d 7 7= vjw
Am A Elv ] o o L(io) SSE
5 2 GA 0.0100 1.0000 15,4727 3.1088 0.0020 50.0016 0.770
~ | NLP 0.0165 1.0020 10.9824 35843 0.0013 67.1387 1.295
6 2 GA 0.0130 1.0000 19.9995 3.1660 0.0020 51.7580 0.573
~ | NLP 0.0147 1.0584 93123 3.1603 0.0021 92.1875 0.848
7 9 GA 0.0269 1.0020 19.9515 3.9899 0.0020 53.5336 0.673
= | NLP 0.0244 1.0234 95234 3.1520 0.0017 86.9141 0.823
g GA 0.0212 1.0858 19.9997 3.7667 0.0018 106.3077 0.385
8% NLP 0.0350 1.0020 8.6973 3.1390 0.0020 116.3574 0.981
9 2 GA 0.0135 1.0000 20.000 3.1000 0.0020 50.0010 1.053
~ | NLP 0.0234 1.1113 9.8574 3.1019 0.0015 80.3223 1.653
10 € GA 0.0100 1.0000 20.000 3.1000 0.0020 50.0000 0.568
| NLP 0.0105 1.4063 5.6563 3.6641 0.0011 71.0938 1.167
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15, Hofx|He| SAHSMIL vl
Mean(ihr) | Var.(hr) | Comr (1hr) | Var.(6hr) | Corr.(6hr) | Ccorr. SSE
nE 0.121 0.890 0.493 11.864 0.409 0.360
54 GA 0.115 0.924 0.559 11778 0.083 0.275 0711
NLP 0.120 1.200 0.266 11.420 0.046 0.139 1.499
e 0.190 1.664 0.500 27130 0.312 0.450
6al GA 0.196 1576 0.565 27911 0.307 0.375 0.050
NLP 0.190 2.040 0.298 20.020 0.058 0.149 1.393
nE 0.446 5830 0.451 86.877 0.328 0.300
- GA 0.445 6.727 0.551 67.751 0.183 0.183 0.469
NLP 0430 7.080 0.369 77.050 0.072 0.234 0.751
2% 0.376 4799 0.471 81736 0323 0.300
- GA 0.357 5.376 0.448 64.860 0.232 0.295 0.142
NLP 0.390 7.340 0.089 97.260 0453 0.212 1.204
PE 0.224 2.541 0.548 53.222 0.405 0.510
- GA 0.216 3175 0.442 31779 0.082 0.334 0.940
NLP 0.220 3.280 0.337 34,030 0.065 0.199 1.440
B 0.038 0.382 0.318 3.003 0.165 0.130
109 GA 0.045 0.352 0.249 2.836 0.165 0.114 0.105
NLP 0.040 0.400 0.120 3.050 0.116 0.076 0.654
= 16. Metxlole] SASHZL v@
{ Mean(lhr) | Var.(lhr) | Corr.(1hr) | Var.(6hr) | Corr.(6br) | Ccorr. SSE
2= 0.111 0.820 0416 12.075 0.337 0.150
sa) GA 0.114 0.841 0.428 11.608 0.304 0.108 0.092
NLP 0.100 0.900 0.232 8190 0.047 0.102 1.161
B 0.200 3.266 0.367 35,424 0.265 0.170
- GA | 028 3.208 0.297 34183 0.1% 0.168 0.280
NLP 0.210 3.430 0.330 35.280 0063 0.175 0.597
2 0.397 4,208 0.482 74,355 0.354 0.150
- GA 0.402 4855 0.391 52.801 0.070 0.143 0.789
NLP 0.370 4910 0.303 48470 0059 0.159 0.990
25 0.326 4693 0.395 53756 0.291 0.120
. GA 0.318 5.202 0.429 53.184 0.228 0.105 0.091
NLP 0.330 4840 0.399 54 280 0083 0.139 0.543
B 0.232 2.207 0.510 42,687 0.392 0.350
o GA 0.183 2.802 0.422 32.165 0.076 0.283 0.878
NLP 0.220 2.740 0.285 26.660 0.056 0.151 1455
% 0.025 0.078 0.334 0.977 0.185 0.090
109 GA 0.022 0.100 0.327 0918 0.054 0.049 0.806
| NLP 0.020 0090 | 0469 | 0780 | 0012 0.043 1415
ARghg Bonf umx] FASAHES GA o Fo]  AvErt BEARS ¥ AR ASE BE o 5
NLPell 2 gt2vh &3l o fARME Helm 9 Sl
of dagos GAdl 9t F4ZA3rE NLPel 2%
484 REKERRGHRE



E 7. M folol SHSMHE v
Mean{(lhr) | Var(lhr) Corr(1hr) Var(6hr) Corr(6hr) Ceorr SSE
HE 0.116 0.860 0.460 11.954 0.378 0.250
5e GA 0.101 1.026 0371 11.067 0070 0.226 0.770
NLP 0.100 0.950 0.251 9.240 0.050 0.124 1.295
o 0.195 2.351 0.443 30.684 0.262 0.240
64 GA 0.163 2516 0.408 28.443 0.075 0.253 0573
NLP 0.190 2.890 0.319 29.090 0.060 0.171 0.848
e 0.425 5.135 0.464 81510 0.339 0.180
74 GA 0.439 5.948 0.424 67.925 0.074 0.170 0.673
NLP 0.360 6.010 0.348 62,400 0.064 0.178 0.828
4% 0.355 4754 0.439 71.887 0.309 0.180
8 GA 0.345 5.120 0.504 65.964 0.127 0.170 0.385
NLP 0.360 5.840 0277 55.740 0.056 0.132 0.981
2 0.227 2.508 0532 48,707 0.399 0.490
9¢ GA 0219 2,902 0.408 32.774 0075 0.278 1.053
NLP 0.220 2.870 0.295 27.740 0.054 0.150 1653
e 0.032 0.252 0.325 2.135 0.173 0.140
104 GA 0.036 0.247 0.266 2.287 0.052 0.118 0.568
NLP 0.030 0.270 0.191 2.350 0.024 0.072 1.167
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