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STATISTICS OF TATSUMAKI IN JAPAN

By Taitichi HavasH! ¢ Yasushi MITSUTA and Tohru IWATA

Synopsis

The statistics of Tatsumakis occurred in Japan are investigated for 32 years from
1961 to 1992, The total number of the occurence of Tatsumakis for 32 years is 538 and
the yearly average is 16.8. The largest probability of the occurrence in each prefecture
in a year is Okinawa and the value is 7.49. The relative frequency of the cause of the
occurrence of Tatsumakiis as follows; 24.3% for typhoons, 39.0% for fronts, 17.8% for
lows and 18.8% for others. The 60% of Tatsumaki occur between July and October. The
Tatsmakis associated with typhoons occur in the field near the coast line of the Pacific
ocean.

The yearly average of damages is as follows; 0.4 for the died, 23.5 for the injured,
27.6 for the completely destroyed houses, 329.8 for the partially damaged houses. The
average of the damaged area is 119m for the width and 3.2km for the length.
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Table 1. Number of Tatsumaki in Japan from 1961 to 1992 classifying by the weather condition.

£ B L & %5 L B & &5t
& B | % % BRE | 2ol | 3 | & & f;ff oM | &
1961 6 4 0 0 10 0 1 1 2 12
1962 5 10 3 2 20 0 1 2 3 23
1963 1 5 1 0 7 0 3 1 4 1
1964 3 6 2 0 1 0 4 0 4 15
1965 5 7 0 1 13 0 4 0 4 17
1966 1 13 3 2 19 0 7 0 7 26
1967 3 4 1 1 9 1 3 0 4 13
1968 6 4 2 2 14 0 2 1 3 17
1969 9 12 3 4 28 0 1 0 1 29
1970 6 3| 5 4| 18 0| ol 0 0 18
""" 7o 0 S U N T N R T2 IR T ol s 2
1972 2 10 6 26 0 1 3 4 30
1973 5 2 8 15 0 3 0 3 18
1974 6 1 4 4 25 0 5 0 5 30
1975 3 11 8 3 25 0 0 0 0 25
1976 10 21 4 2 37 0 2 1 3 40
1977 0 9 1 2 12 1 0 0 1 13
1978 4 6 3 4 17 0 2 1 3 20
1979 17 6 4 8 35 0 0 0 0 35
_..1980 10 8 N 26 o 1l 01 1.2
o811 | 177 3| 2 | 2 | 8 ) o 0 0 8
1982 0 1 2 1 4 0 0 0 0 4
1983 4 6 1 4 15 0 0 1 1 16
1984 1 2 2 5 10 0 0 2 2 12
1985 3 6 3 3 15 0 0 0 0 15
1986 1 4 4 5 14 0 1 2 3 17
1987 2 5 2 7 16 1 0 0 1 17
1988 1 3 4 3 1 0 0 0 0 11
1989 0 2 7 2 11 0 0 0 0 11
_..19%0 8 12 S 9 34 ol 1 01 1.3
901 ] o| 5 ol 2 [T 7 0 o o T 0 7
1992 2 4 2 1 9 0 0 0 0 9
Hast 131 210 96 101 538 4 44 15 63 601
] 4.1 6.6 3.0 3.2 16.8 0.1 1.4 0.5 2.0 18.8

72DHFig. 1 Th b, 1983 ELEDEADFEHIT 142 T, 10 EMOETFIIZM.2HMTHL, DL
IZESAD 10 ER IS AT, 8 LR VESE VA, 190EDLHICUBORELZIELH D,
Z O, 1983 ELIED 10 FERORERDK 45D 1IZHY L, 1976 450 37 fH, 1979 4E D 35 &I TH
TARThHA, SDEHIZ, 1ETLIZALE, LT LABERENDZVDITTIEZV,

1961 4EH°5 1992 £ DHERFELBIDF4$ % Table 2 1R L7ze T 2 M TRABEDSSH - 72DI3,
MHEED 54 fHTH B, FHFE 1 U EOREN DL Z LITHET S, BEBD0EULETHLDE, dLiff
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Fig. 1 Year to year change of number of Tasumakis in Japan for 32 years from 1961
to 1992.
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WX 2 EMICHEDRENRE STV void, #EE, ZRE, #RE, FIRED4ET, HERZ
WL IRNIEREDETH 5, Table 3 1 XEERFERNC, T 10%km® H7: 0 1 EMOZREMERERL, Fig.
2 i3 FN % HASEOBERFEINIER LD DTH L, FEMFILITEEHT7.49 THEEWIZKEL, 2
WCHEERD 3.32 Th B, RAFERDTL.0 8B E 50, FKlE, HEE, TEE, HIU, #EE E
I, L, RIS, MBI O BIET, KEEBRIISWEASH L, ZOFIRTIE, 9T hHLHE
5 100km P4 C 14ERBNC 1 BLLEOBEIRET B I LI by TORERROFES, T 10°km® H7:
DOBEREOEBMB L V) ZLIZR DA, Thi
Table 3 {28 TR L7,

Probability of Ocurrence
of Tatsmaki(per 104ke? per Year}

3. EEOREROFHHY

3.1 BEOREBOTRERH

WEORERORR LML, AR, A, KREOH
B L OZOMORERE (E5UE, EAREL, &
R, BAEE, SUEOR, EWLE) D4212K5)
LTCRLZDH, Fig. 3TH 5, BEOEZL AN
24.3%, R DBLEEAT39.0%, KAE O FERES
17.8%, ZDN4%18.8% Tdh 5, Table 1 1ZIZEEHIL,
BREBICEEDFERSB R L7, ThIZIHIE, FiZX
> TEFDEEIITLL T A, 324ERM% 10 £REIC
R¥->T ({HL, 1981~1992 i 124 & L72), B3R
WHELTALONFig. 4 TH D, KICHBN/IEB
D, 1980 FALLIEI 1970 FAUMATEMBEERILIRE  Fig. 2 Probability density of occurrence

0.
- 0.
1.
5

LLTVAD, BOCTHLERTEREE ¢ HEEDBAHE of Tasumakis (per 10°%km per year)
EThDo MR CTHEL TS, 1960 448 30.2%, in Japan.
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Number of Tatsumaki in each prefecture of Japan from 1961 to 1992
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Fig. 3 Relative frequency of weather con-
ditions of Tasumaki in Japan from
1961 to 1992,
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Fig. 4 Average of occurrence of Tatsu-
makis in Japan in every 10 years
in Japan from 1961 to 1992 (12
years from 1981) classified by
weather conditions.
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Table 3. Probability and return period of

occurrence of Tatsumaki in fac}%
prefecture of Japan (per 10°%km
per year).
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Fig. 5 Number of occurrence of Tatsumaki in every month in
Japan from 1961 to 1992 classifying by weather conditions.

TWAZ Edbirbd, B, #HE, B, B, BEREOKLFEDEOFHR CRESL BETHDIHRL
NBOIL, dviE, 3, KEREDOERCETNERE CEBEMILA LV, T, BED
FENEBRTHLMIIEN2 LY, BEFOEESK & 25 LBAORIMER T THET S I L2
e, HRMHBEOKEZIWEZATIITHVE LIER SR W E 2 XBLL T 5, Fig. Ta~e i3,
BEOFEEEF 2, BR, fiEELERED 3 OOERICEKIRLE D THE, IHORH»S, B
WL ABRIIKRTFHEFETRELCAZ L, B, BETIIRRICLA0DNILALTHHETE (B
UL ERET 5 2 ARV, INTIIERBOEGFE TIIRBICES b0, 63, FH TR, ER
FEATHED S LRI & - THEDNE - E V5P h b 2 &k Edshhrd,

e Place of Tatsumaki Occurrence

Fig. 6 Location of occurrence of Tatsumaki (®) in Japan from 1961 to 1992,
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3.4 BRICHESIESE

1961 4E 205 1992 4 T 32 £ TRE L2 BED 9
B, BEIEED HDIE 131 lICT, BEOBRREEIS3B
D 24.3%12h7:5h, ZDOREMCARIZERT /X
EEEL-BRIZIS0ETH Y, Z0HD 54 BOGEIHE
S>TEEDFREITE SN TWA, Thbb, BRILE
EEEERELAARD ) b0 36.0% 8L - T
%o Table 413, 1 EDERIISE - TE LAEEDME
BOBEEZRLIZODTH S, 5L, GE1MEIC
SE 087 HDOEEIRE L2 8120 b, Fig. 7a) Locgtion of occurrence of Tatsu-

Table 5 (R & 312, FIFHC 5 DB EQ% T et o e pan from 1961

-GELEE 10D 5, 010 EORET, BRI

3 BEDBRERBOBEIIH725 66 BOTEEHIFE L
TWh, 2O L) ICHRBICEE) BHIEEOERIZESD
LTWAB I EDhhb, Thbbh, BROHESE
LAE R EORMRES S, REDWERLIFET Y LVIEETT
BENRETHEEZOND (2L 21, /B 6814, &
J&, 8019 DENF) .

4. BEIL3HEOHE

BRI 2E, AGE REOUELEEINLL Fig. 7b) Loction of occurrence of Tatsu-
DH Table 5 TH5H, 32E/TREEIL13 A, BEER makis in Japan from 1961 to
7521 N, REDAEEIT2 M, L1 ' —EuLia L .199.2 in the case of fronts. (A)
12,50 IS o ETITHE, FBHOAN, 55 Voo ase of Fold fronts and
23,5 NEERRB27.6 8, RO —ERME 329.8 B
2% 5,

1 DOBEIZL AEROPFEEIIODVTEDREE L TH
EDHHDITBLFIT, Z0) BFELRLIZIBHTH
Bo FIER U —IRIBEORAEFE LR L-D%, Table
6a ThHh, BEIEH) TIIFIY29.8HThH A, 500
LA EDOKRBEEIZ % B Did 3EDOEEDEE TESRIK
D1BUTITER, MRICEEERDEERE R
Table 6b (27”7 D 0%HEEER 1 MU THET
HY, BEIEH-HVOEEZ1I0HTH L, REFE Fig. 7c) Location of occurrence of Tatsu-
50 MLLE OBE NS - - EEIE 3 HChD (5D makis (W) in Japan from 1961

to 1992 in the case of cyclones.
Tm6910, Tm9023, Tm9030), WERKEDNLZWEELE
BREBOSVEZILTLL—BLEVDIE, BEIZL - THEDCTHHOLWIGEE L, WO EEHHIIE
WG BT B TH b,

BB OWTIIERE SNREIE 764 AT, BE 1A 10T 5L 1.4 Nk b, ZORELE
i3 Table 6¢ iZRT BV ThHb, 51 ALLLOEHEEZ L L-EEEI3IMETHSL (Tm6928, Tm6910,
Tm9030), &R, WEREDH 728 EDIH L, F40%DEETIIANPFERLERHEEIIE L Tk,
SIEFREAITRAET LD 15%, FBENTHDRKI 21 %DEHIIOVWTTH LT Ll b,
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Table 4. Relative frequency of
Typhoons accompani-
ed with Tatsumaki

UK B SR ZERT 4

375 B-1 F6. 4 (1994)

from 1961 to 1992,

EEOW | BAOK ﬁ”ﬁj
0 96 64.0
1 28 18.7
2 12 8.0
3 3 2.0
4 1 0.7
5Bk 10, | 6.7
& 150 100.0
BE 1570 DBEEDTY
0.87 @

Fig. 8a, b IZI3EAIZ X 2 HEOFBIZ OV TORKEH
R L7 HEDRBERIPHEEDR & D5 H 1L Peason
Scale (28l > TIT o 720 HEDIREOFIHL 119m TH Y,
58% MBSO LT Th b, HENRSIEFY3.2km TH

Table 5. Typhnoons accompanied with more than five Tatsuma-
ki and the prefecture of occurrence of Tatsumaki.
BE | EEOH | wWEREEMLZOK
7912 11 | EEB1 gF2 K&l &4l
=E3 FMl FE1 EEIL
7123 8 |maml M2 TE3I HE2
6909 7O Rm1 O FB2 FE1I OEE1 fREL
7617 7 EE1 OFW3 HA2 BEL
8019 7 EEB1 Eike
9019 6 |BE1 WE1 XKH3 ikl
6214 5 B4 F1
6517 5 W1 #E2 FRK2
6814 5 B 5
7408 5 | EEl Em2 m&ll ER1

D, BRSO 48%131.6km LLFTH B,

5.

EhU

Prequency(¥)

elntive

Leogth of Damaged Ares(in)

1961 £E705 1992 S0 B2 EEFICBRELFBED H - /-8
ElZoWT, BEREZOWEIZONTE EDTHI, Fig. 8a) Relative frequency of width of

1993 SELIREIZ, FEFRENCILFERE LTRIFL T

%o

dameged area in Tatsumaki.

acy(%)

Relative Preque

¥1dth of Demaged

Ares{s)

Fig. 8b) Relative frequency of length of
damaged area in Tatsumaki.
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Table 6a. Relative frequency of Table 6b. Relative frequency of Table 6¢. Relative frequency of

damaged houses dur- completely dameged the died and the in-
ing Tatsumaki from houses in Tatsumaki jured in Tasumaki
1961 to 1992, from 1961 to 1992. from 1961 to 1992,
BEGRM | B OB Rk SHEARE | HOE el BER | B K xR
-% % %
0 175 38.0 0 377 81.8 0 423 78.6
1- 15 95 20.6 1 38 8.2 1 44 8.2
6- 10 54 11.7 2- 5 33 7.2 2- 5 41 7.6
11- 50 99 21.5 6- 10 6 1.3 6- 10 16 3.0
51-100 16 3.5 11- 50 4 0.9 11- 50 11 2.0
101-500 19 4.1 51- 3 0.7 51- 3 0.6
501- 3 0.7
TOTAL 461 100.0 TOTAL 461 100.0 TOTAL 538 100.0
TIEBERER 29.88% THEEFER 1.0 TPHSEEER 14A
2EXR
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