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Abstract

A record heavy rainfall hit the city of Nagoya between September 11th and 12th 2000. Nagoya is one of Japan's
three mega cities. It lies in the delta area of the Nohbi alluvial plain, an area with poor drainage. The storm,
known as the 2000 Tokai flood disaster, inundated 67,325 houses throughout the area and caused the biggest eco-
nomic loss in 40 years. This paper clarifies some features of the 2000 Tokai flood disaster based on an analysis of
data collected from the disaster-stricken areas. The results are as follows:

(1) Ninety-nine percent of the damage from the 2000 Tokai flood disaster occurred in residential and industrial lots
in urban areas. Among these, the most severely damaged areas were developed after the 1950’ s and through peri-
ods of high economic growth.

(2) Seventy-three percent of the damage in the inundated areas was caused by inland flooding.

(3) The economic loss associated with property damage, the highest in the Nagoya area in the past 40 years, result-
ed from breaches in the dikes along the Shinkawa River. This occurred over a period of about 12 hours when flood
waters were diverted from the Shonai River into the Shinkawa River.

(4) The amount of general damage was recorded at 186 million yen per hectare of land in the areas inundated with
flood waters from breached dikes, which is 26 times higher than the damage to the flooded inland areas (7 million

yen per hectare).
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Fig.1  Map of the area surveyed.
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Fig.2  Total amount of rainfall, September 11 to 12, 2000.
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Area damaged by the 2000 Tokai flood disasters.
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Damages in six prefectures from the 2000 Tokai Flood Disaster.

0ooooo
oooooo oooooo ooooo 0oooogohal noodnd
oo oo | OO a 00 |4 | DO | OO a
oo oo oo 0o | oo | oo oo oo oo oo oo oo | oo
oo 13 61 26 31 13| 510 70 580 1 5| 203 660 869
oo 7 70 2 24| 345 5 17 132 5 15 22 37 2 5 69| 428 504
oo 3 11 3 32| 320 8 21 61 9| 614 43 657 25| 12| 220| 274 540
oo 6 24 4| 76 8 35 67 11 78 4 35 39
oo 61 32 7 208| 220 13 73 73 24| 11578 15,869| 27,447 14| 113| 27,606 41,154 68,887
od 37 29 2 78 62 2 19 30 2 434 180 614 2 252| 1,654| 1,908
oo 114 179 14 436| 1,084 28 164 362 53| 13,218 16,195 29,413 42| 137| 28,363| 44,205| 72,747
Dooooooo sisjalsfsfsfs]s]s 0ooooooo
0oooo ooo oo
00| gooo | ooo 0 oo | oo gg ooo | oo oo |ooo ES 0 DDDDD oo 0 oo
ooo oooo ooo
ool 36321 3,632.1| 3,260.9 145.8 17889 938 106| 36.7| 53367 602 02| 60.4 9,029.1
00| 25627 540| 2,616.7| 9,454.7 2278| 10.6| 2,565.9| 7283 22| 12,9895/ 186.8| 0.8 187.6 15,793.8
00| 71030| 11,671.3| 18774.3| 9,473.6 884.1 4,726.6| 508.9 2.1| 15,595.4| 1,377.5| 0.8 1,378.3 35,748.0
oo 141.9 1419| 4,229.9 2535 692.2 5,175.6 5,317.5
00| 630,602.6| 691.2| 631,293.9| 14,663.6 1,560.0 42246 267.9 20,716.1| 3,729.9| 236.6| 3,966.5 655,976.5
00| 41142 406| 41548 5541 35 926 89| 109 03| 6704 643| 04| 646 4,889.8
00| 648,156.5| 12,457.1| 660,613.7| 41,636.8) 3.5| 3,071.2|  10.6| 14,000.8| 1,607.8| 21.5| 41.3| 60,483.7| 5418.7| 238.8| 5,657.4 726,754.7
000 Oool20000o0o0ooooooon” 000 D001200000000000000000°
0ooooooooog ooooooooog
oo 131,738.1 oo 43,592
oooo 137,086.5 ooo 6,635,246
ooooo 416.2 0oo 224,811,251
Doooo 304,253.9 Dooooooo 22,427,098
Doooooo 15,430.1 Dooooo 11,127,196
Dooooooo 11,628.7 Dooooo 21,671,670
O 600,553.5 sjsjsfsjssfs]s]s 17,537,572
Doooooo 30,140.1 oo 304,253,625
oo 630,693.6
000MO000O0mMO0000000000000000000
0 104 O




0000000000000 00O0DOCOOOOOODODODOOO

X5 00000000000 00O0090 RUOOODDOOODDOOOOODOD
Fig.5  Newspaper article reporting damage to the Shinkansen (Bullet Train).

0o 105 0



岡野
載


oooooo 0380 20020 70

goooooooboobbbbobobooboboboboooo
goooooooboobobobboboboooboboooooo
goooooooobobbobbooboooboboboouooo
goooooooboobbbobooboboobobbooooo
go0ed700000D0O44000000D0O0ODOODOOO
goooooooboobbobboboboooboboooooo
gono

00000000 O0O0ooO0o0ooOoO(32,637ha)00
35% 00000 11,412ha00000000O00O0O0OCODO
goooooooboobbobbobobooobooooooo
gooooooobo 7,2370000003,3930M000
gooobooooooooboooboobobobobo
Or3s20@poO00Le600@MmDbDO07,36500M 000
01,9120000000000%X9000000000
goooooooobobbobboboobooobobobooooo
0000000000000%K1000000000
goooooooboobbobbobobooboobooooo
goooooooboobbobboboboooboboooooo
gobooooboobooooboobobuooboooo

gooo@eoonhooooooOooOo2001030300
0000#R3IODODODODODOODDOODODO 400009800
o000 18so0o0oooo9s18ooooon 21,85200
godoooboob 400000 130000034000
gooboo400000000000D00O00O0DOOO
opbobooo4000000000D0ODOO0O0O00O0
gpoOo0s300o00o0o0oobOOoooboOooooOoooon
gooooooboo77ooobooobbooooobooo
gbooooobooboobooooooobo 1700000
ooooOo0o0o0O0ooboDbOO 1462000000000
ooooOoo 106000000000 103000000
goobooo 2220000000 1418000097% 0

0000000000000 000O0OO0#%400000
ooooooooooooobobbbobbobooon
ool eobooboooUoobobooooo

oboboooOosbooboooooo 20 3,79700000

goboooboogoon
ooodoooooooooooooooooboob
000000 336ha00055% 0000 184hal 00
OooOoOoODoODDDOg8.6% 000000000 61%
o00O0o0DO0O00b000oo0b0O 1.SmO000O0O0O2m
ooooooooooooobobbbobbobooon
02936004,0220000000000000 13000
oboD29230000000000000 ImOO00OD
00 2,79900000095.7% 0000081100000
0000000000000 1,26090000000 %20
ogopboooboo1l1gobobooobooobo 2200
goboobooooboon
0000000000000 000OOd 470ha0 80% O
0000 375hal0000000000O0OOOOCDOODODO
ooooogooooooooboobboboobobobooon
Um0 15SmO000000COO0OO0O0OOOOODOODO
00D00FSMODOO 6,56800018,776 000 52%
00000 3,4030001036400 00000000
b 2165000640800 0000 1,2380003,956
oooooooooobz200@booboooooonDOoDn
oooDODbOo0oOoooooboOoOoOo12000 30 30
ooooooooooooobobbbobbobooon
ooooogooooooooboobboboobobobooon
goooooooooooobooobobboobbobobobon
goooooooooooobobobboobbobooon
gopboobobooboboooooo

72 go000Ob0bo0b0oooOoooOoooOoD20010D0000
Table 2 Damages from the 2000 Tokai Flood Disasters in each city and town.
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Table 3 Damages sustained from the 2000 Tokai Flood Disaster in Nagoya city.
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Table 4 Emergency Management Costs of Nagoya city.
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Table 5 Damages sustained by the 2000 Tokai Flood Disaster
in each district of the town of Shinkawa.
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Fig. 6  Land form classification map of the Nohbi alluvial plain.
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Fig. 7  Elevation map of the Nohbi alluvial plain.
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Fig. 8  Total amount of ground subsidence from 1961 to 1998.
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Fig.9  Map of rivers, drainage systems and pumping stations in the surveyed area.
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Table 7 Damage insured by flood and automobile insurance.
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Nishi-ku, Nagoya City.
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Photo 5 People evacuating by boats in the flooded area.
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Photo 6 Inside the flood stricken houses:
Nishi-Biwajima.
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Photo 7 Bringing out damaged property
after the flood.
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Photo 8 After the flood: park filling up
with damaged property.
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Photo 9 Protecting a subway station from flood waters with sand bags.
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Photo 10 Entrance to the subway line filing up with flood water.
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Fig. 18 Newspaper article reporting the economic loss of the 2000 Tokai Flood Disaster.
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Fig. 20  Area around the Shinkawa River basin flooded by the 2000 Tokai Flood Disaster.
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Fig. 22  Geomorphological classification map of the area downstream from the Shinkawa River basin.
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Fig. 24  Areas around Nagoya flooded by the 2000 Tokai Flood Disaster.
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Table 11 Areas damaged by the 2000 Tokai Flood Disaster and

private sector economic loss.
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Table 10  Series of events during the 2000 Tokai Flood Disasters.
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Table 10  Series of events during the 2000 Tokai Flood Disasters.
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Table 10  Series of events during the 2000 Tokai Flood Disasters.
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Table 10  Series of events during the 2000 Tokai Flood Disasters.
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Table 12 Expansion process of the 2000 Tokai Flood Disaster.
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Fig. 25 Expansion process of the damage from the 2000 flood disaster.
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Table 13 Expansion process of inner floods in the northern part

of Nagoya.
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Fig. 26 Hydrograph of the Tenpaku River at the Tenpaku station and the Yamazaki Rivesr at Mizuho

Station, September 11 to 12, 2000.
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Fig. 28 Hydrograph of the Shinkawa and the Suiba Rivers, September 11 to 12, 2000.
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Photo 12 The right bank of the Shinkawa River was inundated
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by inland water and the overflow from the Shinkawa
River.
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Photo 13 The left bank of the Shinkawa River was breached at Nishi-ku, Nagoya city.
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Photo 14 The left bank of the Shinkawa River was breeched at Nishi-ku, Nagoya City. The urban area was
under 1.5m to 2.5m of flood water.
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Fig. 29 Hydrograph of the Shonai River at Biwajima Station and the Discharge from the pumping station along the

Shonai and Yata Rivers, September 11 to 12, 2000.
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Photo 15 The Shonai River filling up with flood water.
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