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IMPROVED STANDARD PROJECT TYPHOON

By Yasushi Mrrsuta, Takeshi Fuju, Nobutaka Moni,
Koji Kawauira and Osamu TsukamoTo

Synopsis

This study is to improve the Standard Project Typhoon proposed by Y. Mitsuta for the purpose
of constructing the typhoon model for practical applications to prevention of typhoon disasters
in Japan. For 38 severe typhoons attacking the Japanese Islands during the period from 1951 to
1970, the pressure fields are objectively analyzed, fitting to the Schloemer’s equation, and the posi-
tion of pressure center and the parameters of pressure field are estimated. The results are sum-
merized and the new Standard Project Typhoon is synthesized. The method to obtain surface
wind distribution of the Standard Project Typhoon is also proposed and two examples of compari-
sons of estimated friction free winds with the observed surface winds are described.
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Fig. 2. Return period of central pressure depth of typhoon at the time of landing.
(a) for Area-A (Kyushu District excluding the Nansei Islands), (b) for Area-B (Shikoku
and Kinki Districts including Mie Prefecture), (c) for Area-C (Tokai and Kanto Districts
excluding Mie Prefecture).
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Table 1. Summary of direction and speed of movement, and radius of maximum
cyclostrophic wind speed at the time of landing. Direction of movement
is measured clockwise from the northern direction.
All Intense Area-A Area-B ’ Area-C
typhoons | typhoons
number of typhoons 33 10 13 13 10
direction of movement
mean (deg) 24 25 26 15 35
median (deg) 25 26 25 16 34
standard
deviation (deg) 23 16 22 24 14
speed of movement
mean (km/hr) 42 39 35 43 52
median (km/hr) 34 31 27 42 58
standard
deviation (km/hr) 20 15 22 17 14
radius of maximum
cyclostrophic wind speed ‘
mean (km) 82 73 78 83 | 89
median (km) 78 78 88 73 94
standard '
deviation (km) 32 31 33 28 ] 33
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cyclostrophic wind at the time of landing.
Hatched columns represent frequencies of
“Intense typhoons”, defined in Fig. 3.
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Fig. 6. Filling of central pressure depth, shown as the
ratio of central pressure depth (4p), to that Fig. 7. Time changes of the radius of the maximum

(4p)o at the time of landing. (a) for all cyclostrophic wind speed. The solid line
typhoons, (b) for intense typhoons, (c) for denotes that for all typhoons and the broken
moderate typhoons. line for intense typhoons.
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Table 2. Summary of pressure field of the Standard Project Typhoon.

Area | A | B i C
o | Kyushu Shikoku and Kinki | Tokai and Kanto
District | (excluding the ) (including Mie> (excluding Mie)
| \Nansei Islands / | \ Prefecture Prefecture
elements at the time of landing B
central pressure depth, 44 (mb)
return period 10 year/100 km 46 36 27
25 year/100 km 63 53 39
50 year/100 km 76 66 48
100 year/100 km 89 79 57
radius of maximum cyclostrophic
wind, 7,, (km) 80 80 90
direction of movement NNE NNE NNE
(N-NE}) (N-NE) (NNE-NE)
speed of movement (km/hr) 35 45 50 -
elements at the filling stage T
after landing
filling rate, k, of 4p (hr-1) 0.064
ratio of 4 p to that at the time
of landing
2.5 hours after landing 0.85
5.0 hours after landing 0.73
Tm invariable
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Fig. 8. An example of radial distribution of wind speed at the time of landing of the Standard
Project Typhoon. This example is the one for return period of 100 year/100 km, in Area-A
(central pressure depth being 89 mb and radius of maximum cyclostrophic wind being
80km). Solid line denotes that for the gradient wind, and broken and dotted lines for the
wind balanced to moving pressure pattern at the left and right hand sides, respectively.
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Table 3. Summary of wind speed ratio (Vo/V,) and wind direction difference (4dd)
at Kyoto Meteorological Observatory.

wind direction of

friction free wind (V) northerly easterly southerly westerly
number of cases 12 17 33 10
wind speed ratio (Vo/V,)
mean 0.51 0.52 0.35 0.35
standard deviation 0.20 0.12 0.16 0.10
correlation
coefficient to V, 0.64 —0.45 —0.26 —0.08
" wind direction
difference (44d)
mean (deg) 39.2 55.7 86.4 34.1
standard deviation
(deg) 35.5 20.7 21.0 30.5
correlation
coefficient to V, —0.54 0.18 —0.11 —0.40

Table 4. Same as table 2, except at Kochi Meteorological Observatory.

wind direction of |

friction free wind (V) ! northerly easterly southerly westerly
number of cases ] 22 4 32 25
wind speed ratio (Vo/V,) T T T -
mean 0.29 0.54 0.53 0.37
standard deviation 0.07 0.15 0.19 0.21
correlation
coefficient to V), 0.43 0.82 —0.68 0.09
wind direction
difference (4dd)
mean (deg) 57.9 44.4 50.9 25.3
standard deviation
(deg) 26.3 3.0 21.4 23.6
correlation
coefficient to V, —0.28 —0.15 0.50 0.33
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AERE LD, POFMABER L ORBBELD T FETH S,
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