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EMPIRICAL STUDIES ON THE EQUIVALENT
ROUGHNESS FOR FLOOD RUN-OFF
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Fig. 1 Relation between z5, and 7.
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Fig. 3 Trace on runoff from rainfall for the Ohsako Dam data recorded on September
12, 1976 : (@) T=1.0h; (b) T=2.0h; (c) T=3.0h; (d) T=4.0h; (e) T=

5.0h; (f) T=6.0h.
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Table 2 Rainfall-arrival-time and equivalent roughness, Kagawa.

rainfall stream-flow-time overland-flow-time equivalent
date time arrival-time stream-flow stage flow-time inlet-time |rainfall intensity roughness
(h) cm h) h) (mm/h) (m=17%)
Sep. 30, 1979 22 : 40 1.3 66 0.0 1.3 45.0 0.23
Oct. 19, 1979 9:40 1.6 59 0.0 1.6 19.8 0.20
Tonogawa Sep. 11, 1976 21:00 0.8 275 0.0 0.8 103.2 0.20
Dam Sep. 11, 1976 8:10 1.3 145 0.0 1.3 27.6 0.18
Sep. 12, 1976 0:20 1.2 183 0.0 1.2 50.4 0.22
Aug. 23, 1975 4:20 1.2 156 0.0 1.2 54.6 0.23
Sep. 30, 1979 20: 00 1.7 165 0.1 1.6 73.2 0.31
Maeyama Oct. 19, 1979 9:20 2.5 136 0.1 2.4 19.8 0.26
Dam Sep. 11, 1976 9:40 2.7 119 0.1 2.6 21.0 0.31
Aug. 23, 1975 3:10 2.2 221 0.1 2.1 36.0 0.31
Table 3 Rainfall-arrival-time and equivalent roughness, Shikoku.
rainfall stream-flow-time overland-flow-time equivalent
date time arrival-time stream-flow stage flow-time inlet-time |rainfall intensity roughness
(h) cm! h) (h) mm/h) (m~1%s)
Ishite a Sep. 11, 1976 17 : 30 3.5 273 0.6 2.9 16.3 0.28
s ;) £aW8) Aug. 17,1975 | 20:30 45 172 1.1 3.4 14.6 0.34
M
“ Jun. 27, 1973 5:30 4.0 186 1.0 3.0 17.0 0.30
Tamagawa Sep. 12, 1976 22:30 2.5 350 0.8 1.7 30.0 0.30
Dam Aug. 17, 1975 11:10 2.5 265 1.0 1.5 31.0 0.20
Apr. 8, 1979 13:00 4.0 304 1.3 2.7 26.0 0.42
May. 8, 1979 5:00 4.0 293 1.3 2.7 25.7 0.42
Oct. 19, 1979 7:00 4.0 284 1.5 2.5 23.6 0.35
Jul. 13, 1978 0:00 3.0 351 1.0 2.0 53.5 0.41
Kagami Aug. 3, 1978 3:00 4.0 297 1.3 2.7 18.0 0.33
Dam Sep. 11, 1977 6:00 6.0 222 2.3 3.7 8.8 0.35
Sep. 10, 1976 5:00 4.0 306 1.3 2.7 19.6 0.36
Sep. 11, 1976 21:00 2.0 505 0.5 1.5 76.7 0.33
Aug. 17, 1975 19: 00 2.5 462 0.6 1.9 45.5 0.34
Sep. 15, 1972 20:00 3.0 375 0.8 2.2 41.6 0.41
Table 4 Rainfall-arrival-time and equivalent roughness, Chugoku.
rainfall stream-flow-time overland-flow-time equivalent
date time arrival-time stream-flow stage flow-time inlet-time |rainfall intensity roughness
(h) cm) h) (h) mm/h) (m~1%%s)
Apr. 14, 1976 11:00 6.0 186 1.3 4.7 6.8 0.34
Sep. 10, 1976 9:00 3.5 305 0.9 2.6 26.7 0.31
Kuga Dam Sep. 11, 1976 18:00 5.0 217 1.1 3.9 9.8 0.32
Jul. 14, 1975 10 : 00 6.0 168 14 4.6 8.0 0.37
Aug. 6, 1975 15: 00 4.0 163 1.4 2.6 30.3 0.34
Apr. 28, 1977 3:00 7.0 203 1.6 5.4 11.8 0.37
Ozegawa Sep. 13, 1976 9:00 5.0 344 1.0 4.0 23.5 0.36
Dam Aug. 17, 1975 23: 00 6.0 256 1.3 4.7 13.4 0.33
Apl. 16, 1973 2:00 7.0 163 1.8 5.2 10.2 0.32
Jun, 11, 1978 5:00 4.0 157 0.2 3.8 17.0 0.37
Daiboh Aug. 24, 1977 17 : 00 4.0 186 0.2 3.8 12.2 0.29
D;r:" Apl. 29, 1976 7:00 4.0 198 0.2 3.8 14.0 0.32
Jul, 13, 1975 6: 00 2.0 292 0.1 1.9 67.0 0.29
Jul. 17, 1974 23:00 5.0 128 0.2 4.8 8.4 0.34
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Table § Rainfall-arrival-time and equivalent roughness, Kinki.
rainfall stream-flow-time overland-flow-time equivalent
date time arrival-time stream-flow stage flow-time inlet-time |rainfall intensity roughness
(h) cm) (h) (h) mm/h) (m™17%)
Jun. 23, 1978 11:00 6.0 136 0.7 5.3 10.0 0.36
Jun. 25, 1977 7:00 6.0 120 0.8 5.2 11.2 0.37
Sep. 10, 1976 12: 00 4.0 277 0.4 3.6 22.7 0.32
Ohsako Sep. 12, 1976 14:00 4.0 281 0.4 3.6 22.3 0.32
Dam Aug. 18, 1975 6:00 4.0 360 0.4 3.6 29.3 0.38
Aug. 23, 1975 0:00 3.0 500 0.3 2.7 66.3 0.40
Aug. 26, 1974 3:00 5.0 232 0.5 4.5 20.2 0.43
Sep. 1, 1974 23: 00 3.0 398 0.4 2.6 48.7 0.31
Jun. 29, 1979 13:00 6.0 131 0.6 5.4 15.2 0.32
Sep. 16, 1978 2:00 5.0 215 0.4 4.6 29.0 0.38
Thew, Nov. 17, 1977 1:00 7.0 132 0.6 6.4 13.3 0.3%
Daxrrllo Sep. 10, 1976 18: 00 7.0 204 0.4 6.6 13.9 0.43
Sep. 12, 1976 10: 00 9.0 128 0.6 8.4 7.3 0.41
Aug. 23, 1975 11:00 7.0 153 0.5 6.5 11.7 0.37
Sep. 9, 1974 10:00 6.0 157 0.5 5.5 13.8 0.31
Sep. 16,1978 | 2:00 6.0 188 0.7 5.3 25.2 0.40
Nov. 17,1677 | 1:00 8.0 109 1.0 7.0 10.9 0.36
Sep. 10, 1976 | 11:00 8.0 221 0.6 7.4 14.9 0.49
Hikihara | AU8- 23,1975 | 4:00 9.0 109 1.0 8.0 9.2 0.40
Do Sep. 9, 1974 | 10:00 8.0 178 0.8 7.2 12.6 0.42
Jun. 8,1972 | 7:00 7.0 154 0.9 6.1 13.7 0.33
Jul 12,1972 | 0:00 7.0 197 0.7 6.3 14.9 0.37
Jul. 23,1971 | 17:00 7.0 181 0.7 6.3 16.6 0.40
Aug. 21, 1970 | 21:00 6.0 217 0.6 5.4 22.2 0.38
Table 6 Rainfall-arrival-time and equivalent roughness, Hokuriku.
rainfall stream-flow-time overland-flow-time equivalent
date time arrival-time stream-flow stage flow-time inlet-time |rainfall intensity roughness
(h) (cm) (h) (h) (mm/h) (m™%s)
Jul. 3, 1979 0:00 5.0 149 0.5 4.5 8.6 0.41
Oct. 19, 1979 18 : 00 4.0 158 0.5 3.5 18.2 0.45
Shirayuwa Jun. 27, 1978 18: 00 5.0 135 0.5 4.5 8.4 0.40
Dam Aug. 6, 1976 5:00 5.0 147 0.5 4.5 8.4 0.40
Aug. 14, 1976 23:00 5.0 150 0.5 4.5 9.4 0.44
Sep. 11, 1976 4:00 4.0 155 0.5 3.5 13.5 0.37
Oct. 1, 1979 4:00 4.0 183 0.5 3.5 22.5 0.42
. Aug. 14, 1976 23:00 4.0 128 0.6 3.4 18.5 0.35
I(arﬂl- .
ichikawa Aug. 11, 1969 12 : 00 3.0 262 0.4 2.6 48.7 0.42
Dam Jul. 18, 1965 5:00 5.0 138 0.6 4.4 15.2 0.47
Sep. 18, 1965 2:00 4.0 145 0.5 3.5 18.2 0.36
Sep. 25, 1964 15:00 5.0 133 0.6 4.4 12.8 0.42
Aug. 21, 1979 17: 00 3.0 159 04 2.6 25.3 0.35
Sep. 30, 1979 3:00 4.0 152 0.4 3.6 13.8 0.40
Uchikawa Oct. 19, 1979 17 : 00 4.0 158 0.4 3.6 14.7 0.42
Dam Jun. 27, 1978 19: 00 4.0 172 0.4 3.6 18.0 0.48
Aug. 7, 1975 8:00 4.0 116 0.5 3.5 15.5 0.41
Jul. 10, 1974 8§:00 4.0 133 0.5 3.5 14.0 0.39
Jun, 8, 1979 8:00 4.0 255 0.3 3.7 12,5 0.36
Jun. 29, 1979 15: 00 5.0 118 0.6 4.4 9.6 0.39
Hirono Sep. 30, 1979 1:00 2.5 258 0.3 2.2 47.9 0.36
Dam Oct. 19, 1979 15: 00 4.0 265 0.3 3.7 12.7 0.36
Jun. 21, 1978 11:00 5.0 120 0.6 4.4 10.8 0.43
Sep. 10, 1976 20: 00 4.0 190 0.4 3.6 19.5 0.45
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Table 7 Effects of the equivalent roughness on the inlet-time of overland flow.

inlet-time of equivalent roughness and inlet-time of overland flow
dam name ove}'\l,auid flow

x (Tp“) (h) (Nﬂllgfj:) mean deviation (mJ‘\‘,/zs) mean deviation (m{\‘,’“s) mean deviation
Tonogawa Dam 14.04 0.21 0.09 0.2 0.05
Maeyama Dam 17.73 0.30 0.02 0.3 0.02
Ishitegawa Dam 18.93 0.31 0.03 0.3 0.07
Tamagawa Dam 13.63 0.25 0.06 0.3 0.07
Kagami Dam 16.42 0.37 0.06 0.4 0.08
Kuga Dam 19.26 0.34 0.03 0.3 0.04
Ozegawa Dam 25.47 0.34 0.03 0.3 0.09
Daiboh Dam 21.48 0.32 0.05 0.3 0.06
Ohsako Dam 24,73 0.36 0.06 0.4 0.08
Ikuno Dam 31.51 0.37 0.06 0.4 0.07
Hikihara Dam 33.61 0.39 0.04 0.4 0.05
Shirayuwa Dam 18.01 0.41 0.03 0.4 0.04
Kamiichikawa Dam 20.55 0.41 0.05 0.4 0.06
Uchikawa Dam 17.73 0.41 0.04 0.4 0.05
Hirono Dam 18.97 0.39 0.05 0.4 0.05
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