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Derivation of Probable Rainfall-Intensity Formula in the Cheju Districts
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Kim, Chul Soon - Rim, Byung Dae - Kim, Woon Joong - Pyo, Yong Pyoung

Abstract

It is desirable to utilize the result after studying the rainfall characteristics including the latest
observation data in the districts for the sake of establishment of the more accurate plans for drainage
or plans for hydraulic stuctures because the rainfall phenomena are different in their characteristics
by regional groups and if we make a meteorological observation for a long period of time, the
rainfall characteristics also change a great deal as compared with the preceding years.

Therefore, we selected only the annual maximum rainfall from the self-recording rain gauge
of the main rainfall observation station (Cheju, Sogwipo, Songsanpo) in the Cheju districts in the
last twenty years, extracted the rainfall by actual measurement by the rainfall duration, and induced
the optimal probable rainfall-intensity formulas by regional groups in the Cheju districts, taking
advantage of the rainfall formulas being in wide use in general, that is, Talbot type, Sherman
type, Japanese type, and new Semi-log type. As the result, the return periods at Cheju station
appeared to be three years to five years and the optimal probable rainfall-intensity formula at
Cheju station, Japanese type and outside the city, Talbot type; Sogwipo, Sherman type; Songsanpo,
Talbot type respectively.
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logon g F7letgon, A e oF (DX

Sherman # : 1

2tk o
a (1)
T 1= ) Japanese 2+ 1= Ty
t+b
E 2. RS9 45 (®HFA)
-~ AR I=a/(t+b) I=a/t° I=a/(y/t+b) I=a+b - logt
FERE a b a n a b a b
3 634334 | 7123 | 33023 051 315.76 -0.01 12489 | -4358
5 737750 | 7189 | 391.20 051 364.52 -0.06 14462 | -50.39
10 870869 | 7193 | 47321 052 426,61 -0.14 17070 | -59.39
20 995522 | 7139 | 553.78 052 484.16 -0.24 19591 | -68.09
30 10837.26 | 7074 | 613.07 053 524.58 -0.32 21426 | -7442
50 1152899 | 7012 | 66091 053 556.11 -0.38 22895 | -79.49
100 1268601 | 68.89 743.64 053 608.58 -0.49 25416 | -88.19
200 1382434 | 6752 828.88 053 659.88 061 27974 | -97.02
E 3. H4EURTAQ dF (MHE)
-~ 5N I=a/(t+b) I=a/t" 1=a/(y/t+b) I=a+b - logt
ERE a b a n a b a b
5040.14 | 5354 | 453.76 0.57 303.18 0.74 14703 | -52.83
6874.14 | 56.13 | 494.08 0.56 348,67 -0.65 16457 | -58.94
10 8094.88 | 5899 | 543.65 0.55 407.70 -0.54 18680 | -66.64
20 925991 | 6128 | 58833 0.54 464.64 -0.46 20744 | 7377
30 10098.19 | 6272 | 619.17 053 503.68 -041 22199 | -7877
50 1076393 | 6376 | 643.00 053 535.36 -0.37 23341 | -82.69
100 1189422 | 6533 | 682.25 0.52 588.92 -0.32 25253 | -80.23
200 13026.73 | 66.71 720.25 052 642.34 -0.28 27140 | -95.66
E 4 SHEZFUTAL AF (HUE)
AR I=a/(t+b) I=a/t" I=a/(y/t+b) I=a+b - logt
FERF i a b a n a b a b
3 6180.62 | 47.83 577.12 0.60 31252 -1.14 16654 | - 60.25
5 7000.81 | 42.44 74719 | 062 356.45 -1.36 25086 | - 75.27
10 806092 | 36.85 99870 | 0.64 41325 -1.60 26122 | - 9657
20 906550 | 3259 | 1269.16 | 0.66 467.09 -1.79 31804 | -11857
30 9786.14 | 3001 | 1482.04 0.68 505.71 -1.90 36124 | -135.37
50 10357.88 | 28.18 | 166193 | 0.68 536.36 -1.99 39689 | -149.27
100 1132853 | 2545 | 198928 | 0.70 588.41 2,11 46007 | -173.99
200 1230226 | 2309 | 234493 | 071 640.63 -2.22 52666 | -200.12
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3T FAF A ) ALtE FEANR 2 3, HE

AN Talbot# Sherman#¥ Japanese® Semi-log#y
2t | Y | B [est| s8Y | B [test| i8S | B |xtest] MBS | MU [yitest| HELAS
3 8.58 54 5.7 4.70 2.6 1.6 442 2.2 14 | 17.06 59 | 2596 | JapaneseZE!
5 7.50 52 47 534 4.0 2.7 532 34 23 | 16.14 59 | 1865 | Japanese®!
10 6.65 49 4.0 6.54 6.3 5.1 6.66 59 49 | 1534 6.1 | 1516 Talbot#!
20 6.27 4.8 3.7 7.56 9.0 8.6 7.83 9.1 89 | 1557 65 | 1374 Talbot#!
30 6.18 4.7 36 8231 1.1 | 117 863 | 11.7 | 129 | 15.74 7.0 | 1324 Talbot#!
50 6.13 4.7 35 872 | 128 | 146 925 140 | 168 | 15.87 7.6 | 130.2 Talbot#!
100 6.05 4.7 35 949 | 160 | 202 | 1026 | 184 | 249 | 16.07 88 | 129.1 TalbotEl
200 5.99 48 35 | 1020 ] 194 | 269 | 1126 | 235 | 352 | 1628 | 104 | 1305 Talbot#l
I 6. sNEX|SURE SRS XIH|B(MHE)
73K Talbot % Sherman# Japanese®l Semi-log#l

M | A | B | yttest| HAY | HEAE [yitest| #EY | B |ytest| 1B | Mde [ytest| BEELARS
PSR (R R | f (SR R O |EER RE| O |HEEREE| OB (¥ E=¥
3 9.02 6.5 76 | 334 29 1.3 4.55 33 19 | 2155 8.2 57.0 { Sherman#}

5 9.64 7.1 86 | 298 28 1.0 340 3.1 14 2194 9.3 84.6 | Sherman#!
10 10.46 80 | 103 | 2.80 29 1.0 3.02 3.1 13 |2093 | 105 | 130.1 | Sherman¥!
20 11.18 9.0 123 | 293 3.1 1.2 311 32 13 120.77 | 11.6 | 186.3 | ShermanZl
30 11.67 9.7 | 140 | 3.02 33 13 3.19 34 14 |2069 | 123 | 236.8 | Sherman®l
50 1203 | 103 | 155 | 3.10 34 15 3.24 36 16 | 2064 | 128 | 284.7 | Sherman¥!
100 1265 | 114 | 182 | 3.24 37 1.7 3.32 38 1.8 | 20.58 | 13.6 | 387.3 | Sherman#!
200 1347 | 126 | 21.2 | 341 4.0 19 347 4.1 2.0 | 20.58 | 144 | 5289 | Sherman%!
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E 7. §EXHUFYD SR 9 XD (MAE)
NN Talbot# Sherman® Japanese®! Semi-log#!
x| R | B |ctest| AH | B [xitest| MY | B [xitest| M | @ [yitest| HELRS]
PR | RER| R | [ |BER| FE | @ [ MER EE | M O|EER RBE | M | iy
3 | 6121 37 | 27 | 684 | 80| 72 /1039 103 | 123 {2088 | 62 | 57.0 | Talbot#!
5 | 616 | 41 | 30 | 660 | 98 | 88 | 1043 | 133 | 165 | 2195 | 79 | 437 | Talbot®
10 | 600 | 46 | 35 | 642 | 120 | 109 | 1036 | 172 | 220 | 2257 | 96 | 497 | Talbot*
20 | 606 | 53 | 41 | 636 | 142 | 131 | 1034 | 208 | 27.3 | 2259 | 11.1 | 56.6 | Talbot®)
30 | 621 | 58 | 46 | 633 | 155 | 144 | 1054 | 233 | 310 | 2239 | 121 | 623 | Talbot*!
50 | 632 | 62 | 51 | 630 | 171 | 160 | 1069 | 252 | 340 | 2214 | 129 | 67.3 | Talbot®l
100 | 648 | 70 | 60 | 626 | 192 | 182 | 1093 | 284 | 390 | 2158 | 141 | 77.0 | Talbot®!
200 | 671 0 7.9 | 71 | 624 | 214 | 204 | 1117 | 316 | 441 | 2090 | 154 | 89.0 | Talbot#!

B 8 J|&EAM FHIEH H|R

\\ 4 kOB HeE L BE {0 4 ot

N\ HE | B | BEHE | ¥
ﬁ"é:?%é’tf\ /NEE'N | fRrE | test NS A RAE | test
(%) |mm/hr| f# (%) |mm/hr| {#
3 315.76/(;/1-0.01) 442 | 22 | 14 - -
5 364.52/(,/1-0.06) 532 | 34 | 23 || 379.249/(,/t-0000023) | 567 | 40 | 27
10 8708.69/(t +71.93) 665 | 49 | 40 | 438.803/(;/10.000012) | 660 | 53 | 4.1
20 9955.22/(t + 71.39) 627 | 48 | 37 | 495668/(;/1-0.000042) | 752 | 72 | 7.1
30 10837.26/(t +70.74) 618 | 47 | 36 | 528.328/(1/t0.000020) | 851 | 89 | 1Ll
50 11528.99/(t +70.12) 613 | 47 | 35 || 569.127/(,/60000013) | 885 | 103 | 133
100 12686.01/(t + 68.89) 605 | 47 | 35 | 624.295/:/t0.000017) | 9.72 | 131 | 197

200 13824.30/(t + 67.52) 599 | 48 | 35 - - -
7t 59 | 43 | 32 781 | 81| 47
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RER S\ ol M [ - Bl
I 315.76/(/t - 0.01) 453.76/t5 6180.62/(t +47.83)
I; 364.52/(,/t - 0.06) 494.08/t0% 7000.81/(t +42.44)
Lo 708.69/(t+71.93) 543.65/t"% 8060.92/(t +36.85)
Iso 9955.22/(t +71.39) 588.33/t"% 9065.50/(t + 32.59)
Lo 10837.26/(t +70.74) 619.17/t°% 9786.14/(t +30.01)
L 11528.99/(t +70.12) 643,00/t 10357.88/(t +28.18)
Lo 12686.01/(t + 68.89) 682,25/ 11328.53/(t+ 25.45)
| 13824.30/(t + 67.52) 720.25/t"% 12302.26/(t + 23.09)
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SR E 402 U XS0 SRS UREFA|) ¢9: mm/¥
5

10 20 30 40 60 80 100 120 180 240 300 360 720
KT

16.1 | 221 | 286 | 336 | 450 | 502 | 547 | 602! 709, 808 | 925 100.8 | 1195
181 | 257 | 342 | 406 | 520 | 588 | 637 694 813 | 9291068 | 1165 | 135.7
10 238 | 374 | 505 | 662 | 739 | 834 ] 839 94.7| 1064 | 122.0 | 139.5 | 151.9 | 170.3
20 263 | 423 | 575 | 686 | 833 | 94.1 1001 ] 1060 | 1183 | 1358 | 155.3 | 169.1 | 187.8
30 280 | 454 | 620 | 741 | 893 | 101.0 | 107.3 | 1134 | 126.0 | 144.7 | 165.5 | 180.2 | 199.1
50 292 | 478 | 654 | 781 | 938 | 1062 | 1126 | 1188 | 131.6 | 151.3 | 173.1 | 1884 | 207.5
100 311 | 514 | 706 | 844 | 008 | 1142 | 120.9 | 127.3 | 140.6 | 161.6 | 1849 | 201.3 | 2206
200 329 | 548 | 754 | 90.2 | 072 | 1215 | 1286 | 135.0 | 148.7 | 171.1 | 195.7 | 213.1 | 2326

R E 2 P01 % XK012HN SEEPEMHE) o9 mm/&
7

10 [ 20 |30 |40 |60 |8 |100 [ 120 | 180 | 240 | 300 | 360 | 720
R

203 | 288 | 348 | 410 | 524 | 59.2 | 636 688 798| 9051009 | 109.2 | 1379
229 | 326 | 398 | 479 | 590 | 667 | 717 | 782 | 920 | 1056 | 1196 | 1304 | 164.2
10 259 | 370 | 456 | 55.7 | 665 | 751 | 808 | 887 | 1057 | 1225 | 1406 | 154.2 | 1936
20 284 | 405 | 503 | 620 | 726 | 820 | 883 | 9751170 { 1365 | 158.0 | 1739 | 2180
30 299 | 428 | 534 | 662 | 766 | 8.5 | 93.2 | 1031 | 1243 | 1455 | 169.2 | 186.6 | 233.7

50 311 | 445 | B56 | 69.3 | 795 | 899 96.8 | 107.3 | 129.7 | 152.2 | 177.5 | 196.0 | 2454

100 330 | 472 | 592 | 741 | 841 | 950 [ 1024 [ 113.8 | 138.1 | 162.7 | 190.5 | 210.8 | 236.6

200 346 | 49.7 | 624 | 785 | 883 | 99.8 | 107.6 | 1198 | 1459 | 172.3 | 2024 | 224.3 | 280.3
2RO 3 M2 W KATIZH SEUSAME) wol: mm/3

” 10 20 30 40 60 80 100 120 180 240 300 360 720
BRI

192 | 302 | 375 | 451 | 55.1 | 608 | 644 | 688 | 762 | 83.7 | 89.2 | 981 | 120.1

227 | 364 | 453 | 540 | 652 | 702 | 749 | 798 | 894 | 989 | 1044 | 114.9 | 140.2

10 271 | 442 | 554 | 656 | 789 | 824 | 89.1 | 945 | 107.7 | 120.7 | 1259 | 138.0 | 165.6

20 312 | 515 | 650 | 76.6 | 924 | 942 [ 103.0 | 109.0 | 126.2 | 1435 | 147.8 | 161.1 | 187.2

30 340 | 568 | 720 | 845 | 1024 | 1027 | 1133 | 1195 | 140.1 | 161.0 | 1645 | 178.3 | 2059

50 363 | 609 { 775 | 90.8 | 1105 | 1095 | 121.6 | 128.0 | 1514 | 1756 | 178.3 | 1924 | 2190
100 400 | 678 | 868 | 1014 | 1246 | 121.0 | 135.9 | 142.7 | 1714 | 201.6 | 202.7 | 217.0 | 251.0
200 437 | 747 | 962 | 112.0 | 139.1 | 1326 | 1505 | 157.7 | 192.2 | 2294 | 228.5 | 2425 | 262.7
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