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ABSTRACT

A Review on the Deterministic Process for Extratropical

Transition of Typhoon Aspect of Operational Forecast

Kim, Yong-Su

Adviser:Prof. Ryu, Chan-Su, Ph.D,
Prof. Lee Jong-Ho, D. Eng.

Department of Atmosphere Science

Graduate School, of Chosun University

In general, a track of typhoon depends upon the steering flow at the
500hPa, following the edge of the Northwestern Pacific high. In order to
forecast the best track of typhoon, a forecaster should analyze the variation of
geopotential height at the 500hPa because it determines the location of turning
point from easterly to westerly, down-grade of typhoon, and dissipate
developing low pressure system reach to mid-latitude. In analysis of the
strength of typhoons in the western Pacific, the role of ridge and trough at the
500hPa level are important. The operational typhoon report at the Korea
Meteorological Administration (KMA) is ceased at the down-grade time to TD
after coming to 30N. In the moment, forecasters make a decision of the end of
the typhoon activity from SST, wind speed, satellite pictures and so on.

It is difficult to decide a status of developing low in the mid-latitude due to
the lack of the surface and upper—air observation data. It only depends on the
sequence of satellite pictures, weather radar, and aircraft observation. Therefore,
it is very difficult to decide the correct extra-tropical transition. Typhoon is
changed and disappeared in two ways. One is extra—tropical transition, another
is TD downgraded from TS. But some of typhoons can make a heavy rain,

high waves and gusts with a great deal of damage. Like this, typhoon makes a

- viii -



great deal of damage after extra—tropical transition, but it can’t keep the
character of typhoon. Therefore, the generalization of the ending criteria of
typhoon are needed. In other words, typhoon is changed to extra-tropical
transition or not, it is one of important matters on the analysis of typhoon
events.

Nowadays, there is no correct definition to analyze the extra-tropical
transition of typhoon. Researchers of typhoons have their own definitions
because of their necessity only, therefore there is no enough understanding for
the process of extra-tropical transition yet. According to the research. the
symmetrical structure of typhoon and its intensity is decreased by the non
homogeneous surface effect, vertical wind shear in the synoptic field and
relative humidity, and moving speed toward north pole. When winds, thermal
structure, moisture field, clouds, convection and precipitation are changed with
non-symmetry, this case is called extra-tropical transition.

KMA has an unspecified rules of official process formats on the typhoon
forecast by the year of 2007, and most events of the extra tropical transition
were carried out by the typhoon forecaster’s subjective decision. In order to
solve this problem, we need more an objective and the correct establishment of
processing format based on the science and objectiveness. I am going to
analyze the process of the extra tropical transition for the typhoons occurred
from 2006 to 2008, and I intend to make more advanced method through this
thesis.

Most typhoon forecast centers among countries effected by typhoon in the
Northwestern Pacific seldom have the correct rules of extra tropical transition.
Therefore KMA analyzed the twenty three typhoons occurred in 2006 and the
same case study for the extra tropical transition of the United States and
Japan. KMA also issued “The Working Manual for the Extra-tropical
Transition” in December 2007. As I mentioned already, because of the objective
definition is not correct yet, I analyzed about the seven important extra—tropical
transition of typhoons occurred in 2006 to 2008 by using the manual developed

in 2007. Nowadays we absolutely depend on the analysis for the images of
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satellite observation, sea surface temperature and wind data to decide the
extra—tropical transition in the area of no synoptic data. Hereafter we have to
develop the advanced analysis technique for the process of extra-tropical
transition or downgrading TD from TS by RADAR and wind profiler which is
rapidly increasing its capacity recent years.

I referred "The Working Manual for the Extra-tropical Transition” issued in
December 2007 when I was as the director of Typhoon and Asian Dust Team,
KMA for writing this thesis. The occurrence of typhoons from 2006 to 2008 are
not only less than the annual value of normal year also less than typhoons
effected the Korean Peninsula. In 2006, twenty three typhoons occurred and
seven of them were changed to extra-tropical transition, thirteen extra-tropical
transition of twenty four typhoons in 2007 and eleven of twelve in 2008. Like
this, the percentage of extra tropical transition was different from each year.
The main reason depends on the meteorological environment on the land and
ocean at the same time when the typhoon was changed to exXtra-tropical

transition.
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Fig. 20. MTSAT WYV image of typhoon MANYI 17 July 2007.
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Fig. 35. Surface weather chart 16 September 2007.
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Fig. 42. Surface weather chart 13 May 2008.
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A-1
A-1
A-2
A-1

e ol

No

Yes

NARI

2008 02

RAMMASUN

AR A TISrE ddvES 49

]:/‘H 3

2006 13
SHANSHAN
2007 04
MAN-YI
2007 05
USAGI
2007 11
2008 15
JANGMI

EWINIAR

2006 03

Table 4. Types for seven extratropical transition of typhoon in 2006 to 2008.
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Table 5. Decisions for seven extratropical transition of typhoon in 2006 to 2008.

1A 29 3eHA A7)

el s MTSAT | MTSAT

WP=<1Ty/s| SST=<21T ST | R
\AY IR

E%%%%I%R Yes No Yes Yes Yes Yes
SP%X(I)\TESSI}I?AN No Yes Yes Yes Yes Yes
l\%[%lzl—oél Yes Yes Yes Yes Yes Yes
%)(5)28? No Yes Yes Yes No No
21(310A7R111 Yes No Yes Yes Yes Yes
RA%SE\%A%%I\I No No Yes Yes Yes Yes
]2A01(218G11\/?I Yes No Yes Yes Yes Yes

Table 5. Decisions for seven extratropical transition of typhoon in 2006 to 2008.
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ET Decision flow chart
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Fig. 60. Extra—tropical transition decision flow chart.

Fig. 61. Cooperation process between typhoon and baroclinic band.
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Fig. 63. Extra—tropical transition in Western North Pacific.
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Conceptual Model of Transformation Stage of ET in the Western North Pacific
(a) Infrared Imagery

(¢) 3-D View (Storm Relative Trajectories) -
== T200mb S,
- 2 —

mmm wem w = Polar Jet Warm Core Shaded ssssss - Béa:’oclinic
ne
STEP 1 STEP 2 STEP 3
Labelled Areas (BOLD numbering):

Fig. 64. Transformation stage of extra—tropical low and conceptual model

in Western North Pacific.
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