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A CONSIDERATION ON FLOOD DISASTER IN EAST OSAKA
CAUSED BY LOCAL HEAVY RAINFALL IN JULY, 1972

By Taro Ora and Mutsumi Kabova

Synopsis

The East Osaka region, middle Japan, was attacked by local heavy rainfall about 300 mm
during July 11-13, 1972, and several places suffered severe disaster from flood. Sum of flooded
areas was estimated to be 17.9 km?, and the number of submerged houses was calculated as 36, 345.
Flooded damage was the most intense in Suminodo district situated near the confluence of the
Rivers Daiichineya and Onchi.

Most part of the East Osaka region is a alluvial fan formed by the Rivers Yodo and Yamato.
The region, therefore, was mainly utilized as farms and paddy fields. But considarable part of the
region was being urbanized rapidly regardless of drainage channel conditions in recent.

Hydrograph of flooded volume at the confluence of the Rivers Daiichineya and Onchi was
estimated as the difference between inflow from both rivers and outflow to downstream. The
kinematic wave method for runoff analysis was applied to estimate inflow and the modified leap-frog
method to simulate outflow. The results were fairly good to simulate hydrograph of water level
in flooded area.
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Fig. 1 Flooded areas.
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fa) Total amount, July 9-13, 1972, (b) Daily depth, July 12, 1972.
Fig. 2 Distributions of rainfall.
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Table 1 Damages caused by flood.

Flooded Number of submerged houses Agricultural
City a?i?nz) Over the Under the floor i?rclﬂ;::: yen)
floor
Osaka 2.74 1103 7199
Higashi-Osaka 2.92 685 2774 5.87
Daito 3.10 2200 3071 10.13
Yao 1.42 628 6629 7.29
Kashihara 0.15 1 913
Kadoma 4.30 808 4677
Shijonawate 0.03 5
Moriguchi 0.64 436 2728
Neyagawa 0.22 62 2430 2.90
Hirakata 17.39
Total 17.88 5923 30422 43.67
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Fig. 4 Physiographical map of the East Osaka region.
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Fig. 6 Relations between cumulated and lost rainfalls.
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Table 2 (a) Model constants of Daiichineya River-basin.
Slope Channel
Sub-basin Area
No. (km?) | Length | Slope | Roughness | Length | Roughness | Slope X P
(m) (sind”) (m—1/35) (m) (m—1/35) (sinf)
N-1 1.325 268 | 0.3122 1.00 2475 0.013 0.010 [0.37 |0.744
N-1/ 0.800 225 | 0.0415 1.00 1775 0.030 0.007 |0.95 |0.692
N-2 2.139 486 | 0.0945 1.00 2200 0.030 0.007 095 |0.692
N-3 0.487 162 | 0.0486 1.00 1500 0.030 0.007 [0.95 |0.692
- N4 1.138 759 | 0.2243 1.00 750 0.013 0.010 [0.37 |0.744
N-4’ 1.206 219 | 0.0486 1.00 2750 0.030 0.005 | 1.00 |0.713
N-5 0.685 351 0.0710 1.00 975 0.030 0.007 | 0.95 |0.692
N-6 0.870 295 0.0221 0.01 1475 0.025 0.0002 | 4.40 | 0.620
N-7 1.656 552 0.0221 0.01 1500 0.030 0.0003 | 0.70 | 0.789
N-8 2.406 687 0.0021 0.01 1750 0.025 0.0003 | 1.84 | 0.776
N-9 2.425 782 0.0091 1.00 1550 0.025 0.0003 | 1.84 | 0.776
N-10 1.625 485 | 0.3636 1.00 1675 0.030 0.008 | 0.74 |0.755
,R| 3481 849
N-10 Ll 1019 948 0.0263 0.50 4100 0.030 0.002 | 1.48 |0.696
N-11 1.856 360 | 0.0374 0.50 2575 0.030 0.005 | 1.03 |0.703
N-12 2.294 509 | 0.2596 1.00 2250 0.025 0.020 |[0.52 |0.670
N-127 0.419 178 | 0.0308 0.01 1175 0.030 0.020 (0.60 |0.711
N-13 1.875 1000 0.0308 0.50 1875 0.030 0.004 |1.05 |0.716
N-14 2.750 550 | 0.4298 1.00 2500 0.025 0.020 |0.52 |0.670
N-14’ 0.763 317 0.0800 0.01 1200 0.030 0.004 | 1.11 [0.703
N-15 IE ;;;g 1232 ggigg 8(5)(1) 1725 0.030 0.004 |[1.11 |0.703
N-16 3.038 675 0.3086 1.00 2250 0.025 0.020 |0.52 |0.670
N-167 1.938 334 | 0.0865 0.50 2900 0.030 0.004 |1.23 |0.670
340.583

Co 1075 0.030 0.0032 | 1.23 | 0.731
C: 5475 0.025 0.0002 | 4.40 | 0.620
Ca 4250 0.035 0.0001 | 5.08 | 0.636
Cs 450 0.025 0.0002 | 4.40 |0.620
Cs 1150 0.025 0.0002 | 4.50 | 0.626
Cs 1125 0.025 0.0002 | 3.42 | 0.695
Ce 1075 0.025 0.0002 | 3.42 | 0.695
Cr 1000 0.025 0.0002 | 3.42 | 0.695
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Table 2(b) Model constants of Onchi River-basin.
Slope ‘ Channel
Sub- ‘
. Area |
bl\alzm (km?) Length | Slope Roughness | Length ffe(::gh' Slope K P
: (m) (sinf”) (m~1/%) (m) (m-1/35) (sin@)
O-1 0.688 598 ‘ 0.4407 1.00 575 0.025 0.167 | 0.42 | 0.671
Oo-1 1.250 | 1167 | 0.0775 0.01 750 ” 0.002 | 1.42 | 0.667
O-2 0.275 250 | 0.4285 1.00 550 ” 0.286 | 0.42 | 0.671
Oo- 2 0.194 216 | 0.0775 2.00 450 ” 0.002 | 0.52 | 0.694
O- 2" 0.250 667 | 0.0775 2.00 375 ” 0.002 | 1.42 | 0.667
O-3 0.719 369 | 0.3317 1.00 975 ” 0.167 | 042 | 0.671
O- 3 0.369 246 | 0.2000 2.00 750 ” 0.020 | 0.52 | 0.694
O- 37 0.313 | 1250 | 0.2000 2.00 250 ” 0.002 | 1.54 | 0.667
O- 4 1.338 346 | 0.3552 1.00 1175 ” 0.214 | 1.63 | 0.667
Oo- 4 0.831 535 | 0.1092 2.00 1250 ” 0.033 | 0.42 | 0.671
O- 4" 0.406 347 | 0.1092 2.00 1200 ” 0.020 | 0.52 | 0.694
O-5 0.706 257 | 0.3593 1.00 1375 ” 0.154 | 0.42 | 0.671
O- 5 1.069 419 | 0.0833 2.00 1275 ” 0.020 | 0.52 | 0.694
O-6 0.103 260 | 0.3837 1.00 1250 ” 0.116 | 0.42 | 0.671
O- 6/ 0.431 163 | 0.0500 2.00 1325 ” 0.020 | 0.52 | 0.694
o-7 0.538 211 0.5885 1.00 1275 ” 0.125 | 0.42 | 0.671
o-7 0.400 146 | 0.0439 2.00 1375 ” 0.020 | 0.52 | 0.694
O-38 1.550 310 | 0.3644 1.00 2050 ” 0.123 | 0.42 | 0.671
O- 8 1.269 50 | 0.0302 2.00 1500 ” 0.020 | 0.52 | 0.694
O-9 0.525 175 | 0.5280 1.00 1500 ” 0.118 | 0.42 | 0.671
o-9 0.544 122 | 0.0314 2.00 2225 ” 0.020 | 0.52 | 0.694
0O-10 0.969 323 | 0.3815 1.00 1500 ” 0.115 | 0.42 | 0.671
O-10" 1.456 258 | 0.0334 2.00 2825 ” 0.020 | 0.52 | 0.694
O-11 0.794 274 | 0.0667 1.00 1450 ” 0.115 | 0.42 | 0.671
O-11" 0.881 220 | 0.0464 2.00 2000 ” 0.020 | 0.52 | 0.694
O-12 1.250 397 | 0.4300 1.00 1575 ” 0.100 | 0.42 | 0.671
O-127 1.162 262 | 0.0400 2.00 2225 ” 0.020 | 0.52 | 0.694
>.20.281
0O-13 2.456 647 | 0.4534 1.00 1900 0.025 0.099 | 0.42 | 0.671
O-13’ 2.806 624 | 0.0458 | R0.01, L2.00 | 2250 ” 0.020 | 0.52 | 0.694
O-14 0.916 267 | 0.4329 1.00 1725 ” 0.148 | 0.42 | 0.671
O-147 0.794 227 | 0.0571 0.01 1750 ” 0.020 | 0.52 | 0.694
O-15 1.875 468 | 0.3835 1.00 2000 ” 0.162 | 0.42 | 0.671
O-15" 0.600 172 | 0.0524 0.01 1750 ” 0.020 | 0.52 | 0.694
O-16 1.867 440 | 0.4627 1.00 2125 ” 0.118 | 0.28 | 0.671
O-16" 1.806 425 | 0.0302 0.50 2125 ” 0.030 | 0.46 | 0.694
O-17 2.144 471 0.3668 1.00 2275 ” 0.111 | 0.29 | 0.671
O-17/ 1.056 640 | 0.0400 0.50 1650 ” 0.040 | 0.42 | 0.694
O-18 1.850 607 | 0.3617 1.00 1525 ” 0.114 | 0.28 | 0.671
0-18’ 1.413 753 | 0.0421 0.50 1875 ” 0.042 | 0.41 | 0.694
0O-19 1.625 602 | 0.4509 1.00 1350 ” 0.160 | 0.26 | 0.671
O-19’ 2.700 | 1049 | 0.0667 1.00 2575 " 0.067 | 0.35 | 0.694
>.44.191

C, 1525 0.025 0.001 1.90 | 0.667
C, 200 ” 0.001 | 2.57 | 0.640
Cq 250 ” 0.001 | 2.57 | 0.640
C, 500 ” 0.001 | 2.65 | 0.640
Cs 1125 ” 0.001 | 2.65 | 0.640
Cs 550 ” 0.001 | 2.65 | 0.640
C, 2000 ” 0.0003 | 2.00 | 0.780
C, 725 ” 0.0003 | 2.00 | 0.780
C, 1500 ” 0.0003 | 2.55 | 0.730
Cho 825 ” 0.0003 | 2.55 | 0.730
Cy, 700 ” 0.0003 | 3.40 | 0.656
Cis 1475 ” 0.0003 | 2.30 | 0.767
Cis 2000 ” 0.0001 | 4.05 | 0.676
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Fig. 10 Calculated hydrographs at the confluence of Rivers Daiicineya and Onchi.
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Fig. 11 Finite difference grid used for solving equations for unsteady flow.
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Fig. 12 Cross sections of the River Daiichineya.
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Fig. 13 Observed hydrographs at Nakanoshima and Tokuwan and calculated hydrograph at Mandai.
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Fig. 14 Inflow and outflow hydrographs at Suminodo and flooded volume hydrograph at the point.
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