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STORM SURGES AND THEIR FLOODING IN OSAKA BAY AREAS

By Hajime NAkacawa, Kazuya INoug, Kazuhito SHIMAMOTO,

Makoto Taxkepa and Tetsuhiko UETSUKA

Synopsis

A numerical simulation model for the simultaneous analysis of storm surges and their
inundation of a protected low-lying area is presented. After the check of the model for the
open boundary conditions, a “dangerous passing zone” was defined by means of sensitivity
analysis of the tracking paths and moving speeds of several typhoons. If a typhoon passes
through this zone, severe storm surges are generated at Osaka North Port. The really worst
course for Osaka North Port was examined and was found that the 10 km westward side
from Muroto Typhoon was the worst one. By using these informations, “designed typhoon
path” was newly defined and possibility of the occurrence of the storm surge flooding was
investigated by this numerical simulation model in which a discharge due to a wave
overtopping was taken into consideration.
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Fig. 1. Coordinate systems.
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Fig. 2. Definition sketch of overflow discharge.
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Fig. 3. Definition sketch of typhoon model.
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Fig. 9. Tracking paths of the past typhoons.
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Fig. 10. Comparison between calculated and observed tidal levels in the Region-I1l.
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CCZTHAVWE4DOREDS S, 6420 BEL 6523 BEICBIL TR, BEASHELTEAL 16)KE
ANRick 28 L AR, BAEL /NS EEShTEY, CThHWFRTHRBELBCEMETSEL
2bDEELZOND, Thi3, BERZHL L TREFEHEEL ADRTRBEVIKEZ 5BV LI
Wbz b L#HEINDE, FbFd, REFLHRIBOKEBEBREPHEROLEERITLDT, C
DEHBEMERTHMET 5 LICELRVEENSS S, BESEDLIBEREL>ELTha M
—BIEZ N3 bOMBRETH S, £IT, 4-2OBROKERSMALE LT, B LESOHNEE
BORMEL q DEEBRFT L THI, £OFEH Table 1 TH 5B, RELY, a bR oEALSTIE
SR CHAEE AEOBMERL T EPBTERVIEBDOL S,

COMBEARRT A, EROMERENELICLY, HERATO e ORBETESLI/NELTS
CEHPBETHD, £IT, HEE-I TOEREHEERD Zbic, EEI 280 S SRIBVEEI 2&
FTRET B, SEE-1 B BERASGE LT, BERENOBMBRSECIEABRROLMO X » v 2 kK
B, Moy Y2 HOBYERERY, TOMD 2 » ¥ 2 3NEEERAV 3, LE/KEDOBRRAS
i BEROFMICE TR, ARAICEIOMYERER W TZONFELER 5, HER, £ FHEE
OAEFIHEL, B5h -1 OBBERMIcHY T 2AR-1 ORKER OKbL, KE, HKEB75» 7

Table 1. Temporal changes of a values giving the nearly same tidal levels as
observed ones.

Dai-ni Muroto TyPhoon (1961) Typhoon 6420 (1964)
Time a Higashi-Futami @ Wakayama Time a Higashi-Futami |¢ Wakayama

9/16 6:00 2.7 2.2 9/24 23:00 5.6 0.2
7:00 2.5 1.7 9/25 0:00 4.4 0.8

8:00 24 1.4 1:00 4.0 1.0

9:00 18 14 2:00 3.2 2.3

10: 00 1.5 1.3 3:00 2.3 3.1
11:00 1.3 1.4 4:00 3.0 54
12:00 0.5 1.7 5:00 5.0 1.7
13:00 1.3 24 6:00 7.7 10.1
14:00 24 1.5 7:00 12.5 111
15:00 45 2.6 8:00 16.1 9.3

16: 00 48 2.1 9:00 19.1 45

17: 00 5.2 0.9 10: 00 19.8 0.4

18: 00 0.4 2.1 11:00 15.3 -~ 0.5
19:00 4.0 - 0.6 12: 00 11.0 - 50

Typhoon 6523 (1965) Typhoon 7916 (1979)
Time a Higashi-Futami @ Wakayama Time a Higashi-Futami |@ Wakayama

9/10 3:00 3.0 0.3 9/30 19:00 2.0 1.2
4:00 2.3 - 02 20:00 1.2 1.2

5:00 1.8 — 04 21:00 1.0 1.6

6:00 0.9 - 0.1 22:00 1.8 2.1

7:00 0.1 0.1 23:00 44 2.3

8:00 - 0.1 0.3 10/1 0:00 7.0 0.3

9:00 - 01 0.9 1:00 6.4 1.7

10: 00 0.2 2.7 2:00 8.0 4.0
11:00 3.7 1.8 3:00 9.8 7.0
12:00 4.6 45 4:00 13.3 4.7
13:00 10.3 4.5 5:00 13.0 3.7
14:00 10.0 0.0 6:00 10.0 6.0
15:00 9.6 04 7:00 175 8.0
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) %, TG T 38 TFE2RLE LABBHEEET, BENCIABETEA %, £/, alk20T
l2a=1 (CASE3) ta=0 (CASE4) D2@0DEEEEZ %,

HEREREE Fig. 11 057, B2EFAE TR, KERIL#ETO resurgence DFLRBBRTE B LS i
D, TITRRLTOVRBLATIRLPE-ZR T EMBI0BRENSR L -7, & 51T CASE 3 D5
A, &HiE T forerunner SAVEHNBEIC L B> T B, 72K L, BEMALIZ CASE3 TRAE DT
¥TEY, CASEADAEMBVESTH S, B 6420 TiF, HEEKBIBMELOR-V IS5 500,
KERALE O M IBRIEICE SV T W5, £7:, CASE3 & CASE4 DHRICHZ DEMLRY, THb5,
o DEBIEBRBINTVE I & EENTS 3, 6523 8ETR, E_BYrfFuboBt o BEHESER
FLELf, SHESTHAEEVCTEER®BONTHWS, CASE3 & CASE4 TIZ CASE3 0FAH
BEMEIGEWE 5 TH B, 1916 BETI, FPPRBOIERE R CASE 3 DBABRANEIEL, 24K
Iz CASE3 OEEMAM LV, 12701, E—28ilicoWVWTIZ CASE3 TREFETHBAKENY, CASE4D)
MBRLIH I,

B, 812 Bv-c ETEZEPIbLTRE S 358 (storm surge) A O ASHENRLE
Hanhao ki, ZOHRCASEL kb bARRILHE, ®F, RBTOBNELOPRY KSHBTE
BESIE-TWE, £k, 2 ic2WVWTH, a= 1 DA, forerunner & HLAMIICHMOEHRES LWV
B, E—7EMPRPREDICIODLNBIERICD D, a= 0 DBEHR, 2ANCEMPEL LY, -7
A GBAE LD BPPREVY, a=10BIY /NS E > THAEIRESS LI TH 5,

PEOREF LB 3L, KRBTOEERN ¢’ HEHRBRSEE- TRARTHD, HE-I1H50
BRENDLOAEFESRA & A UERH B EDbir ok, 1, alc>WVWTI3, forerunnner DFBHIZIT
HENESTHBH, ZOYBENERSAHTHY, SR PRBOWETLE V- YHEARNS a LA,
OBRMBH 20D, IDRDLIURBATIVOLSE, 4%, WEFLSHRD 2V id forerunnner HEKIT
SVTYEEEHE L RIAT AL ENH B, 2, E—7EUMSBRCEZDOREEEFVP 2RLEBE T
NMEBHDEEZ LN, TORFBMBETDH 3,

3.2 AEFBBGERERE

S EEELA LT, HRETEEEELDLICHETIOHPEREEN S, fl2E, KEKTicsw
TRERBEREEO RN KRB S HTR CEFARZEREE > BAVEESh TV EY, LlE
Do, ERERAOEBRBARTICE > TAL R LBRIEEREZOPBAHTS 2, TIT, HEMAI
BOWIEHEMMAROARZLBIB8EOBRBEL LI, RRD “BRERER ZRET %,
WAGREROBRER, BEY I av—va YFEERAVTUTOXIRITY, TRbb, 7, #X
KARICKEREER GO L5 >0OBE, EFEE, Y-— Y6/, B2EFAHE, 6420 8RABLT
6523 BRLEREY, chs>0BROEREIE 32 EH S 36 EOMT 1 BB OME I L TR/N_Fik%E
AVTHEEEML, ThZiEitciER L THARORBEFERT 5, 2V T, I OEMROREMEEE EFT
B AR 10 km BRTE&IF 8 AR, COoBER LORBROBEHER L 30km/h 55 80km/h ¥
T10km/h BRELISE 3, 2L T, 8BRSV TKRIEETOBMMSERAL S 281K L zh ok
BRICKENMAESZ 2 2 A0BKERBY, 5 208RKSVTEH 10 AOREKRE2EKT 5L 4
Bt “BREREAR &T50THb, KA, SEHOARIKSE8AORK L 6 BHOBHER VAT
2403 DHEAETT 5, 5B, FTEREES-] LERI 28T 55k E L, BRERFBERET S
CENHRITH B D, MEBLCINEBEOHERTLY, Fha=0&75%, Yialb—vaYTHLL
5 >DREDEK % Fig. 12 1TRY, HPOABHHEERS W BROKERE, ZTOMOERSEITHEE X
BB, EAEZIEOHEE LTV,

PIED 24080 O EMHRD S b, EERABICAKRILEORAENEE LD bDOPFig. 13 TH 5,
AT I TR PR IC &k » TELL, Eh4~6mOMUBRELTWS, Thib, BEOBEHE
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connected with the Region-1.
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Fig. 20. Calculated flooding areas in the Region-IIl. The left
column gives the calculated results in the case of
Muroto Typhoon path and the right column those

in the case of the worst path.
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Fig. 24. Calculated flooding areas in the Region-III. The left
column gives the calculated results in the case of
wave overtopping and the right column those in
the case of no wave overtopping for the “designed
typhoon”.
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Fig. 25. Comparisons of the maximum water depths in the Region-IV in the case of
wave overtopping and those in the case of no wave overtopping.
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