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The Long-Range Forecast of Typhoon by

Upper Air Data at Marcus Island

Y. Neyama

551.509,388 : 551.515:2 :551.509.317 (265)

In this report, the author examined the possibility of the long-range forecast of

typhoon by upper air data at Marcus Island, and obtained the results as follows :

1) Typhoon frequently attacks or approaches Japan proper 22 days after the

period when the deviation of daily air temperature from the previous day at 80 mb

level over Marcus Island continued to be less than + 1°C,

2) The deviation of typhoon track from the normal for each month depends

upon the type of interdiurnal variation of temperature at the tropopause over

Marcus Island during the period of 20 to 30 days prior to the attack or approach

of typhoon to Japan proper.

3) When warm ridge was found at the tropopause over Marcus Island 22 days

prior to the attack of typhoon to Japan proper, the rainfall due to typhoon

_amounts to about 500~700 mm somewhere in West Japan, while only about 100~

200 mm at most 1n case of cold ridge.
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Fig. 1. Relation between wind speed at 18 km level over Marcus Island (solid line)
and daily anomaly of 500 mb level from each monthly average at Tango (dotted
line). The date for Tango is the one added 22 days to the real date.
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Fig. 2. Relationgbetween theSperiod of day to day temperature variation below =+ 1°C at 80 mb
level over Marcus Island (i) and attack or approach of typhoon to Japan proper.
The date for Marcus is the one added 22 days to the real date.
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Table 1. Verification of the method of forecasting
typhoon approach or landing to Japan
by the period of day to day temperature
variation below =+ 1°C at 80 mb level
over Marcus

@ X ‘ Total
ou
Suitability 13 e 50-e 63
Unsuitability = 72 = 2 ‘ 4
Total 15 52 ‘ €7
% 87 % 96 1 :

® : Typhoon landing or approaching Japan
* : Typhoon of no effect on Japan
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Fig. 3. 5-day mean 500 mb contours.
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Table 2, Classification of typhoon due to track
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Fig. 7.1. Rainfall distribution due to typhoon j; heavy rain on the Pacific

Ocean side.
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Fig. 7.3. Same as Fig. 7.1, but for moderate

rain,

Fig. 7.2. Same as Fig. 7.1, but for heavy rain
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over the whole West Japan.
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Table 3, Frequency of heavy rainfall by

typhoon
District | Amount | Cause Number
o= o 2
F VAN 1
Pacific side = . —
| X A 6
| x o 0
| (@] 4
| A 7
West Japan TSR s, L
% A 1
X (@) 0
“West Japan e I=7a
except Chigoku | | QO 2
District ]
M : 500~700mm  x : 100~200mm

O : Rainfall due to typhoon alone
A : Rainfall due to typhoon and front
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Fig. 8.1. Relative humidity at 500 mb level over Tango and Kagoshima, and tropupause
height and tropopause temperature at Marcus, for 0000 JST every day.
@ : Day with heavy rain in West Japan
% : Day with moderate rain in West Japan
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Fig. 8.2, Same as Fig, 8.1, but for 1955.
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Fig. 8.4. Same as Fig. 8.1, but for 1953.
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Verification of forecasting rainfall
amount due to typhoon in West
Japan by warm ridge or cold ridge
found at tropopause over Marcus

Suitable Unsuitable| Total

Heavy rain 12 3 15
Moderate rain 6 2 8
Total 18 | 5 23
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Fig. 9. Upper air chart at 700 mb level. Front
means one on 850 mb surface. Solid line
indicates contour, dotted line isotherm
and double solid line trough.
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Fig. 10. Vertical isopleths of relative humidity in the upper troposphere over Marcus.

D : Dry layer, W : Wet layer.

Double arrow indicates the day with warm

ridge at the tropopause over Marcus,
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