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Fig. 1 Hourly precipitation observed at the Nagoya
District Meteorological Observatory.
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Fig. 2 The Nonami district in the Tenpaku Ward,
Nagoya City.
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Fig. 3 Elevation distribution around the Nonami dis-
trict.
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Fig. 4 Pump system operation at the Nonami dis-
trict during the Tokai heavy rainfall.
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Fig. 5 Storm water continuity relationship for the
Nonami district.

BMEIZWHAAKE. TORKE, TOBRRICLIAK
EHLAEDLET, FUMRTHEAT2m 28258
KREENRFEALALE. BRI 9A 11 BELLEEE D,
2 AKRAZBADE—s20%, BiEHEARK 114 ha
DI >HM O ha PRADOHEEEZ T . 20%, F
r7HEKREN, 13 BRI 6 B30 T R-TRAR
E L. Zof, 50mm/hr DBERICHELES &
IRBRBENRTWEFER S ZFHIZEWT, #id L
LS8R TR —REHICHEEEELLE.
2B, B HEIZ 199 FC b BKRKEEEZT T
BY, TOROBAKEIEFE R 7T TH 70cm
Thol.

4 BHHIWRIcHTZ3BKkOBRYIaL—3v

FUYHXOBAHEEL BRCLD2RAKET TR
SEBTNEBNLLOBMAKICLIIBALEELKE
KLE—REZEZBND. ZhbofkoHEBGHE
2 Fig. 5D X510 Fx2, HFIWHR TOFAKMORMH
TlhzHETI I Ialb—YaryeEFf L2 BELE.
BEME, BAR, RU7HkE, B -8 T
NOEDHERABOBRHBELERELLTEEL,
AR -EAMCOREBMELEHRET S.

4.1 BEARRBEERKBLEOBEK
BAMAZBFRTAIL Ialb—varyqTFLEHBE
THET, ARBLBAMLOBEEBETS L
VELVEELEEDIbO—DERDE. Z T,
Bfe3FE12ACAHEHICL->TERI L HBE
F—R—2FAVWTZOBEFRLRD L. ZoME
BT— X1k, EFZHAEL AR Xo>THER
ENTFEMSMESIm QO Ay aE@BHT — F 2
LTEHSBEE MDAy =aF—FICEBRLEYL
OTHY, HMAREAGTET 20 L LAME KM@
FRIIMFEATWEIERT—FLREALCHBR LR
T3, fHEFEIIE Bspline “k & @84 A
Sh, BEX lom B ETREEINL TS, Avda

—269—



Fig. 6 Extrarction of the DEM data in the Nonami
district by using triangular facets.
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Fig. 7 Schematic drawing for calculation of inunda-
tion volume and area in the Nonami district.
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Fig. 8 Relationship between inundation volume and
stage for the Nonami district.
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Fig. 9 Relationship between inundation area and
stage for the Nonami district.
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Table 1 Values of 3.

n = 0.05 n = 0.07 n = 0.09
runoff coefficient flood beginning time from the Goshita and Fuji river to the Nonami district.
o 19:00 20:00 21:00 19:00 20:00 21:00 19:.00 20:00 21:00
0.6 0.83 0.85 1.01 0.82 0.85 1.00 0.82 0.85 0.99
0.8 0.68 0.70 083 0.68 0.70 0.82 0.67 0.69 0.82
1.0 0.53 0.55 0.64 0.53 0.54 0.61 0.52 0.54 0.64
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Fig. 10 Observed hourly precipitation at the Ten-
pake civil engineering office, Nagoya City
and estimated discharge from the Goshita
river basin.

BrbORERBEY»FEIHAR~ORARL LTH
5 kL.

IoLE, BTN -EILLOBFHTHME~DORT
ABLBYHME~OBEKEL OFHEIX, Fig 4
WRTHER LTI 0RARELE LW ERE
L. ZOREOL LI, RS T TOHEAR
ENPOHLTHMX~ORBEREL W &R, B -
BTNLLHALTELRELRZDLIC/OHESR
WELE. BOfi% Table 1 IZ7F. g OHEIK, BT
MNProDHHBERIBIC~=v 7 0OMERKZ 3
By, HEEK o OfE% 06,08, 10D 3 &Y, L
ERANAZIBEVRELTVWAAED, £LFLO
ToRTHIELTEH 2T BIDON I — R 3B,

UEDEFE S LILBOREBAEORBELE
Fig. 11, Fig. 12, Fig. 3R~ ¥. ZORCHIT 3
RGBT 0.6-19:00 & & 2 DX, B # X T O HE
Bax0e6 BN-BTFNRE»LFAUME~DOFHA
AR E 1900 LRELEBSOR-AMD S Ia
V—va s fERERLTWS.

WEIVOHERECLBVWTIWVWTLOr —2 b &K
BERANMIZ 6.Tm Lok, BUMROEROER
RBRAMIL, EBF»S TPHETHN Tm TH Y, HER
LIORBAHKRIEEOBRAME LS —&LE. 2D

—211—



Water Levei (m, T.P.)

5 0.6-19:
4 0.6-20:

i 0.6-21:

45 0.8-19:
0.8-20:

0.8-21:

4 r 1.0-19:
1.0-20:

1.0-21

9/11/10:00 15:00  20:00 9/12/1:00 6:00 11:00  16:00

Time

Fig. 11 Estimated time series of inundation stage
in the Nonami district when the Maninng
roughness coefficient value of a rainfall-
runoff model is set to 0.05.
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Fig. 12 Estimated time series of inundation stage
in the Nonami district when the Maninng
roughness coeflicient value of a rainfall-
runoff model is set to 0.07.
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Fig. 13 Estimated time series of inundation stage
in the Nonami district when the Maninng
roughness coefficient value of a rainfall-
runoff model is set to 0.09.
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Fig. 14 Estimated time series of inundation stage at
the Nonami district on the assumption that
the Nonami pump station works without fail-
ure.
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Fig. 15 Estimated time series of inundation stage at
the Nonami district on the assumption that
the Nonami district does not have inflows
from adjacent basins.
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Fig. 16 The amount of storm water which the Non-
ami district permits to accept from adjacent
basins when the inundation stage is kept un-
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Fig. 17 Estimated time series of inundation stage at
the Nonami district on the assumption that
the pump system has 2, 2.5 or 3 times ca-
pacity.
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INUNDATION SIMULATION AND COUNTERMEASURE STUDY
FOR THE NONAMI DISTRICT DUE TO HEAVY RAINFALL
IN THE TOKAI REGION

TACHIKAWA Yasuto, OTA Yuji* and TAKARA Kaoru
*Graduate School of Civil Engineering, Kyoto University

Synopsis

A simple inundation simulation model is applied to the Nonami district in Nagoya City, and the
causes and countermeasures for the urban flood in the Nonami district due to the heavy rainfall in the
Tokai region in 2000 are studied. The model estimates inundation stages with the continuity equation
and the depth-volume relationship for the Nonami district generated from a 10m grid Digital Elevation
Model. The computed maximum inundation depth shows a good agreement with the observed inundation
depth. By using the model, inundation simulations are carried out under some scenarios. Findings from
the simulations are that the maximum inundation depth does not change even if the pump system at
the Nonami district worked without failure; the pump system needs more than 2.5 times capacity to
cope with the heavy rainfall; and if the Nonami district does not have inflows from the adjacent basins,
inundation damage is quite small. The simulation results indicate that a drainage system should manage
a network of basin water movement in order to deal with a heavy rainfall beyond a design rainfall.

Keywords: heavy rainfall disaster in the Tokai region, urban flood disaster, inundation, the Nonami district
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