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Impact of the Additiond Observaion Data on the Wegther Andyss

Baek-Jo Kim, Chun-Ho Cho, Hyo-Sang Chung,
Ji-Seon Park, Sun-Hee Shin, Yong-Hee Lee'

1 Introduction

One of the primary causes of erors in numericd weahe forecadts is arors in the
andyss used as the initid conditions in the forecast model. More observations can provide
more information about the true amospheric date, and thus can hep reduce such erars. At
firdt glance, it seems obvious that more data should improve amogpheric andyses, as long as
the data is reasonably accurae (Morss and Emanuel, 2002).

Recently, there has bean interest in adding obsarvations in potentidly important locations,
cdled targeting or adgptive dbsarvations, to improve specific sgnificant forecasts. The concept
of“targeting” obsarvation is basad on the idea tha the shortrange forecast of a significant
weather feature, such as an extraropicd o tropicd cydone, can be improved by the
deployment of a limited number of gpecial observetions in an upsream area where the forecast
of thet feature is most sengtive to erors in forecast modd initid conditions (Langland 1999).
Tageing dbsavations has been tesed for midaitudewinter forecests in the Fonts and
Atlantic Sorm-Track Experiment, the North Pecific Expeaiment, and the Winter Som
Reconnaissance Program, and for tropical-cyclone forecasts in the Typhoon Hunter-2001, Japan.

The Korea Enhanced Observing Period (KEOP), which took place during the period of 23
Sptember to 6 October, 2001, provides an opportunity to assess the impact of targeted
obsarvations on the andyds of extraropicad o tropica cycdone using the unmanned aroraft,
Aeosonde. It has been pointed out that Aerosonde is one of the gppropriste dbsarving systems
for extraropicd or tropicd cycdone dbsavaion. In this sudy, we explore the impact of the
additiond odbsarvation data produced by targeted Aerosonde observations on the wegther andysis
using the Korea Local Andyss and Prediction System (KLAPS). In addition, the limitations of
routine or opeaiond use of Aeosonde ae disussed in the section of summary and
discussion.
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2. WHAT IS THE KLAPS?

The LAPS (Locd Andyds and Prediction System) devdoped in F(Forecast System
Leboratory), USA is characterized by the ability of the use of Satdlite, Radar data gpplied as
only image data befare and QUIKSCAT, ACARS data produced by new observing system, the
essy-goplication of the assmilated data to various numericd modds such as MM5, ARPS,
RAMS, and WRF. Some pats of LAPS have been ajused to an optimd Korean
meteorologicd  environment by peforming a series of sengtivity expeiments to additiond
observetion data.

3. RESQULTS

Figs. 2 and 3 presnts the difference (with minus without Aerosonde data) fidds of wind
direction, wind speed, and geopotentid height & 850 hPa in case of typhoon and cold front,
respectively. The incluson of Aerosonde data in case of typhoon environment is characterized
by the dominant southerlies north off Jgu Isdnd and esdsterlies to south where the targeted
Aeosonde flight area is present. Its gpeed is drong over areas extending southward from the
Heuksan Idand to the south oceen off Jgu Idand(Fig. 2 @ and 2(b)). In the geopotentid
height difference, the pronounced postive velue reveded over the northen pat of the Eadt
China Sea, having progressed to the southwestward compared to wind fidd(Fig. 2(c)). It means
that this difference fields provide a favorable condition for delayed northward movement of
Typhoon LEKIMA. In case of cold front, srong northwesterlies gppeared over the centrd and
southern part of Ydlow Sea and the East China Sea including the Aerosonde flight area. Its
oeed is sronge dong 30 N. The geopotential height difference fidd shows negative vaues
ove the easten pat of the East China Sea and to southwest of them pogtive vaues.
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Fig. 2. The difference (with minus without Aerosonde data) fidds of 850 hPa wind direction(a), wind
spead(b), and geopotential height(c) at 00Z 28 September, 2001 anayzed by KLAPS.
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Fig. 3. The difference (with minus without Aerosonde data) fields of wind direction(a), wind peed(b)
and geopotentiad height(c) a 12Z 3 October, 2001 analyzed by KLAPS.

This indicates the development of the cold front with its wel-organized pattern and
deayed southesstward propagation(Fig. 3). It is found that the Aerosonde data exert a large
influence on the improvement in the andyss of typhoon and cold front environment.

3. SIUMMARY AND DISCUSSON

The sendtivity andyss with and without ingested Aerosonde data using the KLAPS
(Korea Locd Andysis and Prediction System) shows that the indusion of Aerosonde data may
provide improved andyss of typhoon environment. However, there are many limitaions in
obsarving the inner dructure of typhoon and srong cydone using Aerosonde far the purpose
of examine the amospheric veticad dructure of severe weather. high operationa codts, inability
to fly into severe weather systems such as typhoon, heavy rainfdl, incgpability of operationd
obsarving network due to goprovd of Aeosonde flight aea and frequency. In addition, a
drong surface aosswind a Aerosonde laundy recovery dte is one of the Aerosnde-broken
causes and it is impossible to launch Aerosonde under the weether condition of strong wind
and irregular wind direction. It would be mentioned that the KEOP-2001 provide strong
expaimentd evidence that Aerosonde may be one of the useful observing systems for better
understending the amosphere vertical dructure of typhoon environment. It is left for further
study to test the robusiness of the impact of Aerosonde data on incressed modd accuracy and
rdigbility of severe wesather.
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