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Tabledl Past examples of inundation disasters in the urbanized area

Date Sep.7, 1994 Sep.24-25, 1998 Jun.29, 1999 Sep.11-12, 2000
(Tokai Flood
Disaster)
Disaster area Around Kochi City Fukuoka City Western part of
Osaka Airport Aichi Prefecture
Rainfall intensity Toyonaka, Osaka: | Kochi: Fukuoka: Tokai, Aichi:
87mm/hr 129.5mm/hr 79.5mm/hr 114mm/hr
Nagoya:
97mm/hr
534.5mm/day
Number of the dead or missing* - 8 2 7
Number of inundation houses above - 9,446 1,273 22,077
the floor level "

*The numbers of the dead or missing and inundation houses above the floor level are in Kochi, Fukuoka, and Aichi

Prefecture respectively
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Fig.0  The inundation damage in the urban underground area in past examples

and the flowchart of restoration works
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(investigated by Nagoya Railroad Co., Ltd.)
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Information about conditions of other transport services
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Fig.4 The KJ figure based on comments of residents in Nishibiwajima town, Aichi prefecture
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Fig.0 RI numbers on electric household appliances sales (sales value data)
(thick line : Standard Score 75, narrow line : Standard Score 65, dotted line : average)
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Fig.d0 RI numbers on the data of the new-brand car registration
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Tabled Standard scores and Rl numbers on principal months on electric household appliances sales
(sales value data)

Sep. 2000 Oct. 2000 Feb. 2001

Standard Standard Standard Standard

RI Score RI Score RI Score Average | Deviation
Television 0.31218 56.27 0.42090 62.11 0.56997 70.11 0.19547 0.18623
VTR 0.15171 57.21 0.32623 63.86 0.42407 67.59 —0.03740 0.26234
Video Camera —-0.00207 53.99 0.02403 54.89 0.56473 73.52 -0.11783 0.29025

DVD 0.33243 53.79 —-0.00512 47.09 0.11244 49.42 0.14144 0.50391
Audio -0.47337 31.11 0.20962 56.74 0.36122 62.43 0.03006 0.26645
Tape Recorder 0.34903 56.07 -0.11111 39.47 0.68556 68.22) 0.18076 0.27706
Refrigerator 0.59559 60.70 0.50594 56.57 0.93721 76.40 0.36298 0.21747
Washing Machine 0.56483 64.99 0.33635 55.75 1.02892 83.76 0.19417 0.24724
Cleaner 0.63416 62.68 0.48919 57.90 0.82049 68.82 0.24942 0.30337
Microwave Oven 0.80784 67.39 0.62413 60.38 0.97059 73.60 0.35228 0.26199
Air Conditioner 0.33431 58.15 0.36647 59.94 0.29806 56.13 0.18803 0.17944
Electric Fan 0.10006 55.14 0.00281 51.87 0.46071 67.26] -0.05275 0.29748
Oil Heater , Gas Heater 0.35827 48.29 0.57935 54.66 0.92516 64.61 0.41756 0.34752
Electric Heater -1.06475 48.29 -1.01436 49.44 —0.93591 51.21 —0.98951 0.44127
Light 0.76289 64.93 0.52481 59.84 0.87072 67.23 0.06382 0.46839
Personal Computer 0.08782 50.85 -0.22832 40.13 0.43897 62.75 0.06278 0.29498
Personal Computer(Peripheral Device) 0.58902 53.38 0.32382 49.43 0.75003 55.78 0.36212 0.67124
Word Processor 0.77898 61.51 0.43232 55.94 1.18143 67.97] 0.06221 0.62282
FAX 0.91443 64.05 0.68989 60.24 1.06113 66.54 0.08534 0.59013
Office Automation Appliances -0.21093 52.41 —0.84184 40.44 —0.90931 39.16 —0.33781 0.52715
Telephone 0.67648 67.81 0.67950 67.85 -0.79449 47.83 —0.63489 0.73622
Cellular Phone 0.95758 51.36 1.01182 51.99 1.18009 53.94 0.84100 0.85999
Record and so on 0.12626 55.40 -0.13289 46.44 —0.60091 30.25 —-0.02986 0.28913
Cooking Electric Household Appliances] 0.82794 64.97 0.40688 53.17 0.91807 67.49 0.29389 0.35683

Tabled Standard scores and Rl numbers on principal months on electric household appliances sales
(number of sales goods data)

Sep. 2000 Oct. 2000 Feb. 2001
Standard Standard i Standard Standard
RI Score RI Score Rl i Score Average | Deviation
Television 0.32760 61.27 0.41615 65.23 0.64356 0.07563 0.22358
VTR 0.09379 56.57 0.29924 63.90 0.49503 70.88] —0.09049 0.28040
Video Camera 0.06309 56.30 0.16166 58.90 0.66134 72.04 —0.17655 0.38017
DVD 0.24648 54.22 —-0.22520 46.49 —-0.21035 46.73 —0.01088 0.61035
Audio
Tape Recorder -0.31878 42.01 -0.22448 44.30 0.90538 71.76) 0.01002 0.41149
Refrigerator 0.55453 63.98 0.38850 56.47 0.72746 71.79 0.24541 0.22119
Washing Machine 0.48577 6858 019415 5565 0.73961 m 0.06692|  0.22538
Cleaner 0.62546 57.47 0.42527 52.48 1.23389 72.67 0.32611 0.40051
Microwave Oven 0.86313 69.41 0.62535 59.80 0.96514 73.53] 0.38279 0.24745
Air Conditioner 0.31282 56.59 0.29235 55.53 0.40438 61.34 0.18556 0.19301
Electric Fan 0.14540 49.25 0.17895 50.46 0.35966 57.00 0.16616 0.27657
Oil Heater , Gas Heater
Electric Heater
Light
Personal Computer 0.50054 56.79 —0.25495 37.33 0.72789 62.64 0.23694 0.38827
Personal Computer(Peripheral Device)
Word Processor 2.63228 65.78 1.57067 58.60 2.19965 62.85 0.30003 1.47831
_ FAX 0.97057 63.44 0.13305 48.95 1.03113 64.48 0.19399 0.57799
Office Automation Appliances

Telephone 0.59755 52.49 0.28521 47.42 1.40109 65.51 0.44419 0.61692
Cellular Phone 0.57272 58.67 1.13714 68.53 0.09014 50.24 0.07665 0.57220

Record and so on

Cooking Electric Household Appliances]

Tabled Standard scores and Rl numbers on principal months on the data of the new-brand car registration

Sep. 2000 Oct. 2000 Feb. 2001
Standard i Standard Standard Standard
RI Score RI i Score RI Score Average | Deviation
______Standard_Car (3 Number) 0.15377 54.44 1.03023 81.08 0.54972 66.47 0.00776| _ 0.32902
Subcompact Car (5 or 7 number) 0.37429 61.92 0.96897 81.91 0.59317 69.28 0.01947 0.29757




Sep. 2000

75

standard score

35

FAX

DVD
Telephone

Television
VTR
Video Camera
Tape Recorder
Refrigerator
Washing Machine
Cleaner
Microwave Oven
Air Conditioner
Electric Fan
Word Processor
Cellular Phone

Personal Computer

Oct. 2000

75

standard score

Television

VTR

Video Camera
DVD

Tape Recorder
Refrigerator
Washing Machine
Cleaner
Microwave Oven
Air Conditioner
Electric Fan
Word Processor
Telephone
Cellular Phone

Personal Computer

Fig.O

ggesog 2500000 70000000000
gooooooooobbobooboosbbobooobo
goooogo 2w oooobob 3300oog 7
oo0m25000000000000 8»OIOOO
000 3BO0OO0OOO200000000Tabled O
TableOOODODOOOOODOOOODOOOOOO
O0O0TebleDODOOOOOOOOODOOOODOOO
goooooooooouooboboooooooo
goooooooooooono es 0ooogogo
goboboooboooooooooooo v ssogo
gooogooo

o000oOooOOoooboOoooOozeo00 90000
gooooboooolooobDOoOooOogoo es0O0O
gooooooobobobbobbboboogzo000 90
gboooo0oooboooboboooolooboooon
gooooooobesboooonbooooo
gooonooboboooooooooobooog
goooooouoooooooooooooooo
gboooooooooooooobooooooo
goooboooboon

o00oO0oOooO0o0obobDOoOooooozo000 100
oo ooooooooogo is00oog
go0ooooooobooosoobOoooboOos3bonoO
gobooooooogon

Ooo0 0OO0OoDOO0OO0oooooo
Fig.OOOOOOODO 20000 900 100000
gdooooooooooooooooooooao
oboooo0oobooooboooz000 9000

The distribution of standard scores on electric household appliances sales (number of sales goods data)
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Studies on the Damage Occurrence Process due to Compound Water Disasters
Yoshiaki Kawata and Ryuichi Goto*
*Graduate School of Informatics, Kyoto University
Synopsis
This study contributes to loss reduction due to compound water disasters through proposing some
damage scenarios of them. We investigated the damage and impacts due to lifelines failures. We
interviewed some institutions which were damaged in past inundation disaster examples. Then we also
analyzed comments of residents who suffered from the 2000 Tokai Flood disaster and analyzed statistic

data to investigate impacts of inundation disaster on lives of residents.

Keywords: compound water disaster , loss reduction , damage scenario , lifeline , lives of residents



