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Rainfall Seasonality and Estimation Errors of Area—Average Rainfall
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Abstract

This study evaluates the variation of estimation error of area-average rainfall due to rainfall
seasonality. Both the cases considering and not considering the spatial correlation are compared
to derive the characteristics of estimation error. Similar cases with different accumulation time
without considering the rainfall seasonality are also investigated. This study was applied to the
Geum-river basin with total 28 rain gauge measurements having more than 30 years of daily
rainfall measurements. As results of the study we found that: (1) The absolute estimation error
of monthly area-average rainfall show strong seasonality like the total rainfall amount. However,
the relative estimation error normalized by its mean was estirhated to have similar values about
5 to 8% except January and December. (2) The relative estimation error of annual area-average
rainfall estimated was found to have the estimation error about 3% of its annual mean. (3)
However, the relative estimation error normalized by the standard deviation remains almost the
same for both monthly and annual rainfall amounts, which was estimated about 119% of its
standard deviation. (4) Finally, the estimation error without considering the spatial correlation
was found to become almost twice the estimation error with considering the spatial correlation.
keywords : seasonality, area average rainfall, estimation error
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site | Jan | Feb | Mar | Apr:] May | Jun Jui Aug | Sep Oct - |"'Nov | Dec | Annual
1 26.9 39.5 62.8 100.0 9041 230.1| 2349 2202 93.1 49.9 377 284 12138
2 33.6 46.3 56.4 69.8 7201 2120]| 1983| 184.3 7.5 44.6 464 | 319 1071.0
3 29.9 456 715 1087 107.7| 2457 271.0| 2543 1033 565 4451 238 136825
4 18.0 356 58.8 89.1 936| 1935 2348| 2106 88.6 43.1 35.2 1791 11188
5 27.8 41.2 56.3 78.8 923 1897 2584 | 2537 82.8 50.6 409 254 11980
6 25.4 372 63.4 81.2 82.0| 196.1| 186.2| 1814 76.1 40.0 317 209 10217
7 24.6 435 576 82.0 932 1972| 2443| 2425 88.9 495 40.3| 26.8| 1190.3
8 29.5 45.7 62.9 93.3 832 2134| 2099 1994 85.8 447 4081 2341 11320
9 20.3 36.8 58.8 99.2 943 1935 2504 2768 81.5 51.6 3381 235 12207
10 26.4 426 61.1 99.8 98.2| 220.7] 2526} 2539 93.6 476 3751 237 12576
11 29.1 450 63.71 110.0 9721 230.7| 2298 2279 82.4 494 474 267 12393
12 28.9 323 56.7 98.8 8.1 2103| 2255 199.0 86.0 42.1 432 232 1131.2
13 22.6 40.1 59.7 946 8991 200.8| 243.0| 23438 83.6 52.1 55.0| 283 12046
14 22.1 385 495 82.5 90.9| 1539| 228.7| 2343 64.0 45.1 36.0| 229 10683
15 218 393 67.8 936 924 2407 2232 2079 86.6 472 466 286 1201.7
16 35.3 49.2 70.9 96.7( 1002| 2165| 2295| 219.2 93.6 54.4 50.7| 3141 12476
17 36.0 49.2 68.7 96.5 9%.1| 2194| 2220| 201.3 849 55.4 5121 294 12100
18 29.6 385 52.2 95.4 95.1| 189.6| 2655H| 2545 849 48.4 354 249 12139
19 25.6 411.7 486 809 839 | 1956{ 241.9| 2552 73.1 443 315 19.7] 11468
20 309 46.4 62.3 99.0 926 226.3| 250.6| 2646 83.0 50.6 399| 26.7| 12780
21 27.1 34.7 576 8715 836 1832 2026| 1816 74.3 42.6 36.2( 21.0| 10318
22 50.8 44.2 66.6 99.0 878 | 2257 216.1| 2021 71.2 46.4 35.1 255 | 1176.2
23 28.9 443 62.4 81.2 789 | 211.1( 2082| 1833 79.5 46.7 386 246| 10377
24 24.6 38.9 52.2 834 8471 1683 2398 2447 739 50.0 399 194 11198
25 327 446 65.6 935 920 2092| 19981 2153 82.9 54.6 503 352 11758
26 314 442 62.0 93.0 832 2274| 2332 2249 92.0 46.3 414 | 238 12077
27 25! 444| 706 869| 8.0 2287| 1895 1788| 844| 507| 479 322 11325
28 25.2 41.5 57.6 92.2 7971 2215 2228 2362 74.9 440 387 227 11369
avg 28.6 41.8 60.9 91.7 90.0| 209.0| 2290 2229 83.4 48.2 412 254| 11721
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site | Jan 1 “Feb- | Mar |- Apr | Mav Jun Jul Aug Sep | Oct | Nov | Dec | Annual
1 28.4 26.0 478 71.1 59.5 1441 155.3 1177 8.3| 341 1901 256 437.8
2 24.8 31.9 389 446 415 1076 86.4 977 686 324 265 263 241.4
3 284 327 475 478 63.1 143.2 156.6 1259| 87.3| 421 259 17.2 342.3
4 20.1 254 442 414 72.0 101.0 136.8 109.0| 746| 31.7| 292 16.1 2479
5 25.7 22.8 386 37.0 527 1075 131.0 1094| 637| 335| 293| 207 232.7
6 245 242 60.5 51.4 574 99.0 1014 101.1 687 286| 21.0 16.0 259.4
7 289 325 41.8 49.7 61.3 116.6 120.4 103.3| 654 372 329| 302 240.1
8 24.7 23.6 40.2 49.2 41.3 102.7 712 895 66.0| 309 257 17.2 215.1
9 19.6 29.1 441 54.3 79.0 112.8 135.2 1429 663| 33.0| 344| 227 235.2
10 25.3 33.2 46.0 54.0 63.1 1344 1276 1070} 782| 334] 284| 185 286.4
11 26.7 281 445 71.8 62.0 130.6 119.7 984 747| 334( 302 176 312.7
12 35.6 23.9 41.4 58.9 52.5 112.2 128.6 10761 713} 295| 302| 204 269.3
13 22.2 21.0 535 62.6 64.3 122.9 1719 1215] 684 333| 428) 198 348.1
14 27.1 394 42.2 53.8 619 100.1 144.4 1205| 511 472 354| 24.1 267.3
15 22.2 28.4 50.5 535 55.0 123.9 135.0 1118 826| 364| 356| 248 3738
16 26.0 249 404 46,5 52.7 1252 106.2 875 69.1 33.1 295 184 264.9
17 28.1 29.8 47.1 576 689 120.4 1205 1107 738| 42.0| 34.1 16.0 380.5
18 32.2 25.0 38.1 50.8 55.6 96.7 1324 1276 61.6| 353| 275| 229 228.3
19 275 25.3 34.8 45.2 539} 1043 116.2 1146 682 359 220 171 253.1
20 39.7 326 50.1 62.1 56.7 143.0 131.2 1095 71.7| 399| 285| 263 2595
21 254 26.4 546 49.2 47.3 106.5 129.2 1050 564| 314| 299 12.7 265.6
22 1289 30.3 48.2 61.6 55.4 111.9 87.2 101.8| 59.6| 332 21.8| 24.2 320.1
23 26.2 276 39.9 425 43.7 105.2 99.1 10671 709} 331| 259| 157 265.2
24 27.3 276 36.6 50.7 56.2 100.9 146.7 1039 614| 446| 368 15.3 193.8
25 23.8 28.2 457 49.7 59.3 120.0 979 1170 603| 424| 317 21.2 2835
26 295 26.7 45,7 454 42.0 111.0 116.3 1163 7451 330| 271 189 258.8
27 26.6 25.6 46.7 46.8 52.3 1231 1015 9051 64.7( 391 342 223 290.6
28 23.1 25.7 497 52.3 50.8 130.8 127.1 1279 679| 411 323 229 306.2
avg 30.3 27.8 45.0 52.2 56.5 116.3 122.8 110.1 69.0] 357| 296| 204 281.4
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