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Table 1. Coefficients of HYETOGRAPH of heavy rain
(1) Upper stream region of R. Kizu: Typhoon Isewan

#3155

\ T RT [ R! \ 0 } g \ r ] a 1 b ab
& @ | 37hr 386.2m| 36mm | 1332 | 3.45 | 0.86 | 19576.5| 13.69 268002
KERHE | 38 392.8 | 58 2204 | 5.61 | 0.87 | 17687.8| 7.03| 124345
4 B | 38 331.8 | 43 1634 | 4.92 | 0.84 | 15408.8 | 8.44 | 130050
sz A | 36 428.1 | 49 1764 | 4.12 | 0.92 | 19786.8 | 10.22 | 202221
¥ k| 38 362.2 | 41 1558 | 4.30 | 0.87 | 17461.7 | 10.21 | 178284
% OE | 34 266.9 | 36.2 | 1230.8/ 4.61 | 0.79 | 11247.2 | 8.14 91552
Mo¥ | 37 385.9 | 39 1443 | 3.74 | 0.86 | 18963.1 | 12.14 | 230212
oF | 37 300.2 | 33.5 | 1239.5 4.13 | 0.73 | 14259.5  10.50 | 149725
Upper stream region of R. Kizu: other heavy rain
FEEJI | S.46 T.23 28 298 30 840 | 2.82 | 0.93 | 12468.7 | 13.84 | 172562
S.47 T.6 13 159 45 585 | 3.68 | 0.77 2374.7 | 3.48 9119
S.47 74 25 199 26 650 | 3.27 | 0.44 6879.4 | 9.57 65836
S.47 T.20 20 270 43 860 | 3.19 | 0.70 7473.6 | 7.68 57397
Bk 42 Il | S.46 T.23 18 158 20 360 | 2.28 | 0.72 4784.2 | 12.28 58750
S.47 T.6 13 59 12 156 | 2.64 | 0.46 1139.9 | 6.32 7204
S.47 7 H 25 99 10 250 | 2.53 | 0.92 3929.3 | 14.69 57722
S.47 T.20 22 254 44 968 | 3.81 | 0.73 7231.4 | 6.47 46787
B F | S-409H 18 300 46 828 | 2.76 | 0.78 7998.0 | 8.66 69263
S.47 T.20 10 203 61 610 | 3.00 | 0.70 2740.6 | 3.50 9592
(2) Heavy rain that caused laddslide disaster
LAERFIE K E 24 221.5 | 68.2 | 1636.8 7.39 | 0.9 5892.3 | 2.6 15320
Ko BEEFHF 24 464 100 2400 | 5.17 | 0.8 13224.0 | 4.5 59580
J\EH LRI EREER 24 397 89 2136 5.38 0.8 11195, 2 4,2 47020
BERREREER | 24 270.4 | 56.2 | 1348.8 4.99 | 0.9 7787.9 | 4.8 37382
WEF MG E DN 24 312 87 2088 | 6.99 0.9 2739.8 1.86 5096
15 SIS 24 216.7 | 74.5 | 1788 | 8.25 | 0.9 5656.2 | 2.1 11878
R 24 206.3 | 124.9 | 2997.6 14.5 0.9 5095.7 | 0.7 3567
o T 24 587.9 | 131.1 | 3146.4 5.3 0.8 16593.0 | 4.3 71350
(3) Heavy rain that caused landslide disaster
Nishimikawa
@ m + A | 10 | 210 | 77 | 1463 | 6.68 | 0.84 | 4636.4| 217 10061
% OB 49 B 19 260. 6 85.5 | 1624. 5] 6.23 0.84 { 5587. 3 2.44 13633
B OE 9 18 247 68 \ 1224 | 4.96 | 0.89 | 5258.7 | 3.29 17301
R S 19 | 165 | 42,5 | 807.5 4.89 | 0.84 | 3733.9| 3.63 13554
ANORGKRE) 19 ‘ 276 | 77 | 1463 ‘ 5.30 | 0.89 \ 6124.5 | 3.19 19537
R. Otowa disaster (Kyoto)
HER L ARTER 18 | 184.5 40 720 3.90 0. 89 4217.7 4,86 20498
HBEEBE 22 | 164 39.5 869 | 5.30 | 0.77 4244.3| 3.88 16468
ZI+EATER 18 | 129 33 594 | 4.60 | 0.83 2801.9 | 3.72 10423
= i 16 | 150 32.5 520 | 3.47 | 0.75 3160.6 | 5.07 16024
it L 22 | 224.5 | 55 1210 | 5.39 | 0.77 5787.6 | 3.78 21877
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R. Niyodo disaster
T RT R! I Bt r a b a-b
+ 44 25 | 441 74 1850 4.20 0.88 13891.5 6. 50 90295
)=} biid 20 | 489 96 1920 3.93 0.80 12459, 7 5,43 68279
VaN He 26 | 624.5 95 2496 4.00 0.81 20814.6 7.33 152571
E AN J 30 | 822 133 3990 4.85 0.77 30027, 7 6. 53 196081
hili % 25 | 653.5 104 2600 3.98 0.76 20944.7 7.05 147660
=4 i 2 th 41 | 246 25 1025 4,17 0.76 12944.5 | 11.62 150415
R il 26 | 606 93 2418 3.99 0.77 20216, 2 7.36 148791
PN J 31 | 792.5 135 4185 5.28 0.61 29330. 4 6.01 176276
=3 & 29 | 329 33 957 2.91 0.90 14035.1 | 13.66 191720
i 25 | 545 [ 90 2250 4.13 0.84 17260. 1 6. 67 115125
i / X 26 | 927 119 3094 3.34 0,81 33075. 3 9. 68 320169
b3 A 26 | 479 47 1222 2.25 0.88 19701.3 | 15.13 298080
R a1 26 | 684 116 3016 4.41 0.65 22113.7 6. 33 139980
1% Jil 26 | 636 108 2808 4.42 0.65 20549, 1 6.31 129665
B I 24 | 4225 94 2256 5 .34 0.67 11956, 7 4.30 51414
gA [ 12 | 200.5 50 600 2,99 0.83 3314. 3 4.53 15014
biict JII 40 | 776 91 3640 4.69 0.55 38466, 4 9.57 368123
i [} 31 | 752 100 3100 4,12 0.58 29794, 2 8.62 256826
i D 12 32 | 500 40 1280 2.56 0.69 256435.0 | 18.87 479958
T 5 Vs 27 | 603.5 100 2700 4,47 0.78 20211.2 6. 49 131171
H G 39 | 602 71 2769 4.60 0. 56 29233, 2 9. 56 279469
(4) Takora model basin
1977 08/16 ‘ 33 | 113 29 957 8.47 0.88 4099.7 | 3.28 13447
1977 09/07 | 57 | 304 33 1881 6.19 0.67 20304.2 | 9.79 198778
1977 11/16 21 97 17 294 3.03 0.95 2895.5 | 8.85 25625
Kawamukai model basin
1962 08/21 | 13 | 91 19.0 | 247 271 | 0.62 | 1729.1] 6.00 10375
1963 06/21 6 62 26.5 | 159 2.56 0.67 508.7 | 2.21 1124
1965 07/06 14 73 20.5 | 287 3.93 0.71 1273.1 | 3.44 4380
1966 07/01 11 91 23.0 | 253 2.78 0. 82 1421.4 | 4.62 6567
1967 07/09 15 92.5 44.0 | 660 7.14 0. 87 1505.9 | 1.28 1928
1968 07/02 21 | 144.5 30.0 | 630 4.36 0.52 3749.8 | 4.95 18561
1970 09/18 23 | 129.5 32.0 | 736 5. 68 0.78 3457.7 | 3.70 12793
1970 09/23 18 65,5 24,0 | 432 6. 60 0.72 1312.6 | 1.04 2678
1971 09/26 9 1109.5 48.5 | 436.5 3.99 0.78 1168.4 | 1.67 1951
1972 07/10 19 | 112.0 24,0 | 456 4,07 0.58 2672.3 | 4.86 12987
1972 07/15 15 88.0 17.0 | 255 2.90 0.67 1880.6 | 6.37 11979
1975 09/16 20 | 150.5 24.0 | 480 3.19 0.75 4165.8 | 7.68 31994
1975 08/22 13 | 108.5 33.5 | 435.5 4.01 0.69 1734.9 | 2.99 5187
Kiryu model basin
1972 07/15 16 90. 5 19.5 | 312 3.45 0. 56 1911.4 | 5.12 9786
1974 06,02 14 65,5 22,0 | 308 4.70 0.71 1081.4 | 2.51 2714
1975 08/22 18 | 116.5 38.0 | 684 5.87 0.67 2387.1 | 2.49 5944
1976 06/09 14 86.5 36.0 | 504 5.83 0. 86 1357.2 | 1.69 2294
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Table 2. Datas of maximum rainfall of the year

Year date Oxéa;nfggly date r:fi nlfﬁll
1942 (S.17)| 09/20 | 104. Qmm|  ceocee | eeeeen om
1943 (S.18)] 07/19 | 128.2 |  ceevee | seeees
1944 (S.19)| 10/07 | 210.0 |  eceer | eeenns
1945 (S.20)| 09/17 | 126.0 |  ceeeee | eeeens
1946 (S.21)| 07/29| 170.0 | eeeer | eeenes
1947 (S.22)] 09/14 1 130.0 | seeeee | eeeene
1948 (S.23)| 09/15| 106.5 | ceeeer | eeneee
1949 (S.24)| 07/28 | 210.6 |  «eeeee | eeeenn
1950 (S.25)| 09/03 | 85.0 |  eeer | eeeees
1951 (S.26)} 07/14 | 73.2 | = ceoeer | eeenne
1952 (S.27)} 06/23 | 107.6 |  «eeee | eeeees
1953 (S.28)| 09/25 | 262. 2 09/25 47.6
1954 (S.29)| 09/18 | 119.0 06/30 26,9
1955 (S.30)| 07/23 | 74.0 10/21 17.6
1956 (S. 31)| 09/26 | 195, 0 09/27 39.3
1957 (S.32)| 09/09] 98.0 | oo | eeenes
1958 (S. 33)| 08/25 | 207.9 08/03 38.7
1959 (S.34)| 09/26 | 282.7 | oo | eenees
1960 (S. 35) 06/21| 125.0 07/29 24. 4
1961 (S.36) 10/27 | 229.0 05/17 52.5
1962 (S.37) 07/27 236.0 07/27 24.0
1963 (S.38) 05/28| 98.0 06/27 66.0
1964 (S.39) 09/24 | 111.4 08/29 24,0
1965 (S.40) 09/17 | 337.6 09/17 46.0
1966 (S.41) 09/24 | 157.8 09/08 41,0
1967 (S.42) 10/27 | 153.5 09/12 39.0
1968 (S.43) 08/26 | 187.4 | 07/15,08/01| 36.0
1969 (S.44)| 08/22 | 103.7 07/13 22.0
1970 (S.45)| 19/18 | 137.2 09/18 37.0
1971 (S.46)| 08/30 | 166, 3 08/30 33.0
1972 (S.47) 09/16 | 203.0 09/26 61.0
1973 (S.48)| 06/21 | 133.1 08/04 23.0
1974 (S.49) 17/24 | 144.0 07/02 34.0
1975 (S.50)| 08/22 | 157.5 08/05 33.0
1976 (S.51)| 09/08 | 240.0 08/08 34.0
1977 (S.52)| 06/24 | 98.2 06/24 29.0
1978(S.53)‘06/23 82.0 08/07 35.0
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Table 3. Calculated design rainfall

HEOHRERZWEE oy b L, ZOEELIHEREE
BROEDL SVORRICI 2 h AR ET 2 UNEHS
%o CORRMRICH U TRANELERER TI1F
REBER B 100~150mm Z =% L, ¥ 72317812 200 mm
ZREBLTODY, SBAR EFHERIC OO TIRE
LB RR DR EREIC OV TZ ORISR 553
REBONTHVEN, £2T, ZCTREREERED
HEELEDZNEHBELTLELELAIEE OWN &,
100, 150 # LT 200mm %KY kiF Fig. 11 ()~4)D
RINWNEMR LiceheEh7oy + L, chboRkR
LI TR BERRBICET 2EREELSbETE
8L, T DRERIAI0ETSH % MR O ik
MEICHZNREZ 200mm & LT7 8 v b LA,
BESY MEHED +BREORERCOVTERLT
WBHNCESHA LI, X LEREENAEL LTY
 ERMW RO FEOZs th i B LR’ OB
SEEND. FHHEWEZ 1007200 150mm & L
THEEEINTTOTHRERAEMCHS LTHS &
HERHNCRITNRE 4724, OTFhoBE4 b RERIC
BoONTVB LB KERARL & OB 12
T KSicBbitic, Licht->TAR LG

return rainfall of 1hr rainfall of a da B, chiTOBWIREbLIC LTEASBEH
period i 10~ 30ERBE D FIRMRTE & - 7 HHEBN A AL T
500Year 109. 1 mn 456, 6 mn BE, RIMFNED 200 mm FEEFICIE BH5% N4 = b
250 98.2 416.8 77 7L > THRID UTHREL, FOZ 2k L
200 94.9 404.2 UEHS 5 D IZBHOKEI S D 2T~ EESESE L
150 90.6 380.0 WEBDNDS, B 2T OREERRS 1 S
100 84.7 365.5 XU 2R H O - e R 2 WP Wil 5 L U
7 80.6 349.7 BERDRSHEED TG, LD DOL
Zg ;: ‘1’ Zg; g IS IERETS B UL O RS OIS Z R L 7= 7o
95 %ﬁ 2%@ T®H %5, Tab. 6 (CIIFEHELRIHS 104E L50E 123 L,
20 62.7 277.9 AL 200mm SHEUCREOEN, BEEHR
10 53.9 240, 4 DI4 DR & LRIERE OILIE 2 NE RO
7 49, 4 220.7 BED H U OB 2 SIS U2 R 2R
5 45,2 201.7 L, BRNEHELEICNA T )5 710X 2880
3 38.7 171.4 ZITIEW, WK EOREICH T ZER, BEIcEL
2 33.2 144.7 TCBRETIT I - 72 BBEDBDTHSHEZ G
Table 4. Coefficients of HYETOGRAPH of design rainfall
gﬁg T R R! I! B r a b ab
100Year |  24hr 365.5mm  84.7m| 20328 5.56 0.78 | 10250.0 4.04 41410
50 24 327.5 74.9 | 1797.6 5.49 0.78 9210. 1 4.12 37946
30 24 299. 8 68.1 | 1634.4 5.54 0.78 8444.9 4.17 35215
10 24 240. 4 53.9 | 1293.6 5. 38 0.78 6791. 6 4.25 28864
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Table 5. One hour rainfall and cumulative rainfall calculated by means of HYETOGRAPH

AN \reilfif’ji(’d 100year 50year 30year 10year
time rainfall 1hr. cumulative| 1hr. cumulative|  1lhr. cumulative|  lhr. cumulative
1hr. 2. 3mm 2. 3mm 2. 1mm 2. 1mm 1. 9mm 1. 9mm 1, 6mm 1. 6mm
2 2.5 4.8 2.3 4.4 2.1 4,0 1.7 3.3
3 2.8 7.6 2.5 6.9 2.3 6.3 1.9 5.2
4 3.1 10.7 2.8 9.7 2.6 8.9 2.1 7.3
5 3.5 14.2 3.1 12.8 2.9 11.8 2.4 9.7
6 3.9 18.1 3.5 16.3 3.3 15.1 2.7 12.4
7 4.4 22.5 4.0 20.3 3.7 18.8 3.0 15.4
8 5.0 27.5 4.6 24.9 4.2 23.0 3.4 18.8
9 5.8 33.3 5.3 30.2 4.9 27.9 4.0 22.8
10 6.8 40.1 6.2 36.4 57 33.6 4.6 27.4
11 8.1 48.2 7.3 43.7 6.7 40.3 5.5 32.9
12 9.7 57.9 8.8 52.5 8.1 48.4 6.5 39.4
13 11.8 69.7 10.7 63.2 9.9 58.3 8.0 47.4
14 14.8 84.5 13.4 76.6 12.3 70.6 9.9 57.3
15 19.1 103.6 17.2 93.8 15.8 86.4 12.7 70.0
16 25,5 129.1 22.9 116.7 21.0 107. 4 16.9 86.9
17 35.9 165. 0 32.1 148.8 29.4 136.8 23.6 110.5
18 54,2 219. 2 48.2 197.0 44.0 180. 8 35.1 145, 6
19 84,7 303.9 75.0 272.0 64.1 248.9 53.9 199.5
20 35.7 339.6 31.9 303.9 29.2 278.1 23.4 222.9
21 12.7 352.3 11.5 315.4 10.6 288.7 8.6 231.5 -
22 6.5 358. 8 5.9 321.3 5.5 294, 2 4.4 235.9
23 4.0 362.8 3.6 324.9 3.3 297.5 2.7 238.6
24 2.7 365.5 2.4 327.3 2.3 299. 8 1.8 240. 4

Table 6. Time of disaster occurence, evacuation
and warning of disaster from the beginning

of rain
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Summary

The purpose of this research is to investigate
the actual conditions of the soil production on the
mountain slope and to control it. It is the purpose
of Sabo engineering also.

The research area, the typhoon attacked (Isewan
typhoon, Sept. 1959) upper stream of the Shorendge
river which is a branch of the Kizu river, seems
to have been produced unstable soil that may
cause landslide disaster in case of heavy rain for
about twenty years after the typhoon.

Through the analyses of rainfall data of Isewan
typhoon by means of HYETOGRAPH and the
estimation of danger rainafall, the writers got the

results as follows.

On hyetograph
1) in the research area, the value of ‘r’ as in
the hyetograph of heavy rainfall pattern as
found to be: r=0,78
2) maximum one hour rainfall can be defined
as the function of total rainfall.
3) coefficient ‘a’ increases with total rainafall
and rainfall duration time.
On danger rainfall
in the reseach area the design rainfall of 10 years
return period and the accumulated rainfall 200
mm, as the index of landslide disaster occurence,
correspond to examples of many disasters occu-

rence in the past.



