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Determining “n” Value of Rainfall Intensity-duration Formular Based on the
Maximun 24 Hour Rainfall and the Daily Rainfall of a Designated Time
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Abstract

This study is to clarify the relation between the maximum 24 hour rainfall and the daily rainfall of a
lesignated time 10 A.M., using the 506 rainfall datum from 32 rain-guage stations on the Han river
basin covering a period of 7 years and trying to estimate the ratio of two data in accordance with the
amount of rainfall respectively.

The Mononobe’s formula, which is widely used in this country, has the value of 2/3 power in it. The

“n” was considered instead of 2/3 and derivated for each guaging station. The results make it possible to
establish the Ison-n value map, and show that the n value is affected mainly by the topographical
conditions.

The daily rainfall of a designated time can be modified by the results of this study, and expressed as
Y (%) =218.25/R™*, But in the case of exceeding 200mm/day, it is recommended to use the 110% for
safety. On the problems of intensity-duration concerned with the planning of public woks, the f{ormula
can be expressed as r,=fRday 24 - (24/£)", where “f” is Y (%) divided by 100.

As this study was done with the datum within short period, it is neccessary to study more abcut ihe

“n” and “f” value 50 as to get precise value in the future.
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Table 1. Rainfall Intensity duration data for

each rainfall

No. | 30min, ] 1H. oH, H. | sH. | 12H | 1sH. | aem. | Remark
1 ’ 28 15 8.5 53 4.1 3.5 3.3 3.6 86
2 | 2 21 13.0 10.8 7.1 1.9 3.6 2.7 64
300 2 16 14.5 10.8 7.4 5.0 4.1 5.0 121
4 | 6 35 18.5 10.5 8.1 5.5 3.7 2.8 67
5 10 9 8.5 6.3 5.1 5.0 4.2 3.9 98
6 22 14 11.0 8.3 6.0 5.8 4.0 3.0 72
T s | w a0 | 173 | 155 | 12.3 107 0.1 | 218
i 42 40 26.0 | 188 11.6 7.8 5.2 3.9 a3
CI 32 22.0 \ 16.5 10.5 7.4 5.8 4.5 107
0116 12 11.0 9.3 7.8 5.3 3.6 2.7 64
| 8 7.5 .0 6.0 4.5 3.6 2.7 64
2§ 16 12 10.0 8.8 7.5 6.3 6.5 5.0 120
13 28 21 17.0 15.5 9.1 8.9 6.3 4.8 114
14 60 | 36 26.0 16.8 8.6 5.9 4.2 3.2 76
15 22 | 20 7.0 | 145 10.5 7.5 510 43| 102
Table 2. Sorted intensity duration data
yorder of | a0Min | oH | SH. 12H 18H 24H
Magnitu te “ J . R . : : :
1 64 40 26.0 18.8 15.5 12.3 10.7 9,1
2 60 36 26.0 17.3 11.6 8.8 6.5 5.0
3 42 35 22.0 16.8 10.5 7.2 6.3 5.0
4 36 32 21.0 16.5 10.5 10.5 6.9 5.8
5 34 27 18.5 15.5 9.1 6.8 5.2 4.5
6 28 21 17.0 14.5 8.6 6.0 [ 51 4.3
7 28 21 17.0 10.8 8.1 5.5 ! 4.3 3.9
8 24 20 14.5 10.8 7.8 5.3 | 4.2 3.9
9 22 16 1£.0 10.5 7.5 | 5.1 4.1 3.6
10 22 15 1.0 9.3 7.4 5.0 4.0 3.2
11 22 14 11.0 3.8 7.1 4.9 3.7 3.0
12 o6 12 10.0 8.3 6.0 4.8 | 3.6 2.8
13 L6 | 12 8.5 7.0 6.0 , 4.8 3.6 | 2.7
11 Co100 9 8.5 6.3 51 ! 4.5 3.6 | 2.7
15 ! 8 8 7.5 5°3 4.1 3.3 3.3 i 2.7
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Table 3. Comparative result of Ko & R

T HBRE 100~ 110~ 120~ 130~| 140~ 150~| 160~] 170~ 180~| 190~ _FLCEED
_ 110 120 | 130 | 140 | 150 | 160 | 170 | 180 | 100 | 200 | 1y | g
B
50~75 S 33 | 23 o5z fos |18 | 12 ; e R A L R e
75~100 43 | 33 | 26 7 701 4 1 5 3| 5 155 123%
100~125 { 19 | 32 | 1 4 4 2] 3 2 01 o 78 112%
125~150 ( 7111 7 5 0 3 2l 2 0 111 39 120
150~175 [ 8 3 3 0 1 1] 0 1] o o0 21 114%
175~200 J 2 9 3 0 0 1o ) 0! 0 ( 0 16 110%
200 LI E 7 9 1 2 2 2 1 0 0 0 0 0 23 109%
115 |125 77 | 33 ;38 | 37 | 23 2|10 1!l 506 122%
Table 4. The relation of Rie & Rz due to amount of rainfall
e 7 [ 50mm ‘ 100mm i 150mm j 200mm [ 250mm [ 300mm
Y (%) | 18L6 J 120.3 | 42 | 1o | 107 | 104
Table 5. The datum of Ry, & R. at Seoul Area
e oW B | w owm o& | | | ®ow B
£HE . | #AF FBE | ‘
i D Ru | Re | I R | Ru | fZ Ru | R
1 l1915.8.92? 254.7 25470 11 32.8.30) 1524 147.6) 21 | 1793 108.4 1019
2| 18816 233.0 219.9) 12 19.7. 6| 147.9 145.3 22 | 50, 7. 5| 103.9] 97.0
3 56.6.22  219.9  208.6| 13 53.7. 1 147.9 153.3) 23 | 61. 8 § 103.1]  94.3
4 16. 9.10} 2108 189.5) 14 55.6.24 147.2] 126.0] 24 | 28. £.20  99.3]  87.5
5 30.7. 4 204,00 175.3] 15 60.6.28 1373 1122 25 | 4. 8.10( 08.8  76.6
6 53.7.200 1944 1654 16 207,11 126.9) 11871 26 | 44 211 828  69.2
7 7.3 o4 159.4] 17 50.7.28 126.0) 1149 27 | 40. 8. 23 675 585
3 42,8, 5{ 165.4) 153.2] 18 2.7.14 1217 108.6/ 28 | 4. 713 60.1] 484
9 | 26.7.16 153.4 150.6 19 8.9. 8 1153 1031 = % | 14379 13153
10 | 57.8.30 152.4] 150.1) 20 50.7. 1, 110.8  102.9)
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Table 6. The ratio between Rio & R

| L 10 | 50 |100 | 200
12 Ryear ; A
E‘ZJL\ ] ‘year year | year | year
Ry . 135, 2 179 Bi 209. 1? 273. 6| 300.9] 328
Rie 123.2 168 4, 198. 3 264.3 ‘ 292. 1‘ 319.9

Ro/Ruo 1.0@7‘ L 060! 1.054) 1. 0331 1.030 1.025

Table 7. The ratio between Rs & R, at
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Table 8. Rain fall percent
Duration ' ’ ) ] ‘ _“'
30Min. lhr. 2hr, 4hr. 8hr. 12hr, 18hr. 24hr,
n Value ! I [
0.30 6.7 10.8 | 17.6 2.5 46.3 61.6 | sLs 100
0.35 8.1 1.7+ 18.9 31.2 49.0 63.7 82.9 100
0.40 9.8 149 | 225 34. 1 51.7 66.0 84.1 | 100
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0.60 21.3 28.0 37.0 48.8 64.4 75.8 89. 1 100
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