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Abstract

Typhoon is known to move with the lowest moving speed during the
recurvature. Since the slow-moving typhoons experience a strong air-sea
interaction mainly due to the storm’s self-induced vertical mixing and
upwelling, oceanic conditions prior to and during the recurvature are very
important in determining the recurving typhoon intensity. This study aims
to investigate characteristics of the recurving typhoon depending on the
pre—existing oceanic conditions in the western North Pacific using the
JTWC (Joint Typhoon Warning Center) best track and WOA 2005 (World
Ocean Atlas 2005) data during 1951-2009. For this, various statistical
analyses have been conducted according to the recurvature location, angle
and time as well as the moving speed, ocean heat content (OHC) during
the recurvature.

A statistical analysis is conducted to investigate behavior of typhoon
according to different OHC conditions. The results reveals that the
intensity of recurving typhoons was more increased (decreased) than that
of straight-moving typhoons under the high (low) OHC conditions. This
implies that the recurving typhoons do more interact with ocean than the
straight ones simply due to the enhanced wind forcing by recurvature.

A series of numerical experiments is performed to investigate the oceanic
response for the typhoons with different recurving angle and moving
speed. The result shows typhoons with that small recurving angle and low

moving speed produces the biggest sea surface cooling.

Keyword : recurving typhoon, sea surface cooling, ocean heat content
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Table 1. A statistics for recurving typhoons classified by different criteria.

Number of Number of
Recurving unique selected
Typhoon Typhoon
New method 593 177
Chan et al. (1980) 566 65
Li and Chan (1999) 424 4
Knaff (2009) 488 6
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My

-

9 100 1

10

120 130 140 150 160 170

Longitude (°E)

Fig. 2. Typhoon's tracks satisfying 4 criteria.
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Fig. 7. Frequency of recurvature point within 4°x4° grid box during

1951-2009 tropical cyclone season in the north western Pacific.
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Fig. 8. Yearly-mean distribution of recurving typhoons

western Pacific region.
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Fig. 10. Distribution of recurving angle for recurving typhoons in the north

western Pacific region.
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Fig. 11. Averaged translation speed of recurving typhoons in the north

western Pacific region. Time 0 at the x axis indicates the recurving point.
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Fig. 12. Distribution of maximum wind speed at the recurving point in the

north western Pacific region.
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Fig. 13. Distribution of maximum wind speed difference between before

and after passing a recurving point in the north western Pacific region.
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Fig. 14. Distribution of maximum intensity occurrence during the lifetime

of recurving typhoon in the north western Pacific region.
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Table 2. Characteristics of typhoons passed over a high OHC area.

Average Average
Intensity
TC TC
increase
Type moving moving
rate
speed speed
(%)
(m/s) (m/s)
Recurve 4.2 20.9
77.8
Strait 6.6 14.4

Table 3. Characteristics of typhoons passed over a low OHC area.

Average Average
Intensity
TC TC
decrease
Type moving moving
rate
speed speed
(%)
(m/s) (m/s)
Recurve 4.9 -11.0
660.8
Strait 6.6 -7.1
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Fig. 15. Same as in Fig. 8, but for the Korean peninsula.
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Fig. 17. Same as in Fig. 10, but for the Korean peninsula.
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Fig. 19. Same as in Fig. 12, but for the Korean peninsula.
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Fig. 20. Same as in Fig. 13, but for the Korean peninsula.
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Fig. 21. Vertical temperature profiles for numerical experiments.

Red (Blue) indicates high (low) OHC region.
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Fig. 25. Sea surface cooling averaged within 250 km radius from storm’s
center after recurvature (+6 hour) according to different translation speeds

and recurving angles under the high OHC condition.
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Fig. 26. Same as in Fig. 25 but the maximum sea surface cooling after

the recurvature.
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Fig. 27. Same as in Fig. 25, but under the low OHC condition.
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Fig. 28. Same as in Fig. 25 but the maximum sea surface cooling after

the recurvature under the low OHC condition.
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