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Analysis of the Intense Development and
Fast-Moving of No. 1330 Typhoon Haiyan

ZHANG Ling XU Yinglong HUANG Yiwu

National Meteorological Centre, Beijing 100081

Abstract; NCEP reanalysis data (horizontal resolution of 1°X1°, vertical level 26 layers) and a variety of
conventional observation data and real-time typhoon positioning data from Central Meteorological Observa-
tory are used to analyze the features of No. 1330 typhoon Haiyan. The weather analysis and dynamic diag-
nostic methods are used to explore “Haiyan” dynamic mechanism of strengthing development and fast-mov-
ing, and to excavate forecast key points to raise the capability of Central Meteorological Observatory in
forecasting similar typhoons in the future. The main conclusions of this paper are: (1) “Haiyan” continues
to strengthen and keeps strength before landing Philippines in the simultaneously strengthening of the sub-
tropical westerly jet in the course southward and the easterly wind located in the south side of subtropical
high. (2) The strengthening of subtropical westerly jet in the course southward is an important cause for

the strengthening of the subtropical high and the easterly wind in the south side of the subtropical high in
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all tropospheric layers. (3) The distribution of “Haiyan” horizontal wind speed is obviously asymmetric,
showing the easterly is greater than the westerly, the southerly is greater than the northerly, and the char-
acteristics of the zonal wind asymmetry is more pronounced. The enhancement of shear positive vorticity
caused by the asymmetry of the zonal wind and meridional wind may be the important cause for the intense
development of “Haiyan” before its landing Phillppine. (4) The enhancement of horizontal convergence in
the lower troposphere and the existence of vertical meridional circulation may be another important cause.
(5) The main dynamic mechanism of the continuously strengthening of Typhoon Haiyan is horizontal con-
vergence in lower troposphere and tropospheric vorticity increase significantly in inner core and the en-
hancement of divergence in upper troposphere and the decrease of wind shear in its environmental area. (6)
For typhoon in autumn and winter, in addition to the western Pacific subtropical high, westerly trough,
the lower troposphere easterly winds, cross-equatorial flow, it is important to pay attention to the changes
in the upper troposphere subtropical westerly jet stream, especially to the westward typhoon. The
strengthening of the subtropical westerly jet may cause typhoon movement to accelerate significantly and
intensify. Furthermore upper troposphere not only impacts the change of high-level outflow of typhoon,
but also plays some guiding roles in typhoon movement as well as the upper circulations.

Key words: super Typhoon Haiyan, high intensity, fast-moving, synoptic analysis, dynamics diagnostic
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Fig. 7 MTSAT water vapour images at 01:30 BT 6 (a) and 19:30 BT 7 (b) November;
200 hPa streamline chart at 08;00 BT 6 (c¢) and 20:00 BT 7 (d) November; latitude-height
section of U across “Haiyan” center at 08:00 BT 6 (e) and 20:00 BT 7 (f) November 2013

(Red triangular is typhoon location and fillings are isotach zone)
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Fig. 8 Latitude-height section of U (a, b) and longitude-height section of V across “Haiyan”
center at 02:00 BT (a, ¢) and 20:00 BT (b, d) 7 November 2013

(Red triangular is typhoon location; unit; m+ s~ 1)
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Fig. 9 Latitude-height section of vorticity across “Haiyan” center (a) and longitude-height
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Fig. 10 Latitude-height section (a, b) and longitude-height section (¢, d) of divergence across “Haiyan”
center at 02:00 BT (a, ¢) and 02:00 BT (b, d) 7 November 2013

(Black arrow is the vector in the section, red line is the streamline in the section, the filled area is

divergence, unit; 107° s~ !
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Fig. 11

Time evolution of physical diagnosis of “Haiyan” in 3—11 November 2013

(a) inner area 850 hPa VOR, (b) inner area 500 hPa VOR. (c¢) inner area 850 hPa DIV, (d) inner area 200 hPa DIV,

(e) environmental 200 hPa DIV, (f) environmental wind shear

(The long dashed line is the time sevies of intensity of Typhoon Haiyan. the right axis corresponds to Haiyan intensity, unit: m* s 1)
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Fig. 12 Time evolution of 120°—135°E averaged (a) temperature (unit; C) and

(b) U (unit; m+ s ') with latitude, (¢) evolution of environmental steering flow (unit; km « h™")

in different levels in 4—11 November 2013, (d) variation of “Haiyan”

location and the latitude of the westerly jet axis with same longitude

as “Haiyan” in 6 —8 November 2013
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