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Summary and purpose of document

The paper gives an overview of THORPEX/TIGGE/GIFS developments and plans at Korea Meteorological Administration.
Action Proposed  

The meeting is invited to… 

1. THORPEX Pacific Asian Regional Campaign (T-PARC) activities
1.1 Adaptive observation guidance

From 1 August to 4 October 2008, T-PARC has been performed in the western North Pacific to investigate structures, targeting, and extratropical transition of tropical cyclones. To suggest airborne targeting regions, KMA have provided the total energy singular vector (TESV) guidance based on the fifth generation mesoscale model (MM5) to European Center for Medium-Range Weather Forecasts (ECMWF) Data Targeting System and Japan Meteorological Agency (JMA) T-PARC websites. For T-PARC typhoons, MM5 TESV guidance was well consistent with SV guidance from other institutions (e.g., ECMWF, Naval Research Laboratory, and JMA).

1.2 Observation system experiments
The impact of the additional dropsonde observations during T-PARC to the typhoon forecasts is investigated for typhoon SINLAKU (200813) and JANGMI (200815). The Weather Research and Forecasting (WRF) model and corresponding three dimensional variational (3DVAR) data assimilation system and Ensemble Kalman Filter (EnKF) are used to investigate the impact of additional dropsonde observations. Overall, the targeted dropsonde data has positive impact on the typhoon track and intensity forecast with some variations depending on the experimental framework (e.g., type of data assimilation system, etc.).

2. Special Observation Campaign of High Impact Weathers (HIWs) associated with ProbeX 
2.1 Ensemble-based sensitivity analysis for summer climate in Korea
To identify summer climatology of sensitivity feature of Korea, ensemble sensitivity analysis technique had been applied. Climatological sensitivity pattern of various forecast variables (e.g., sea level pressure, 500 hPa height, and 850 hPa temperature) during August 2007 is investigated using the advanced research version of WRF model. The regions of high composite sensitivity can inform that additional observation affects the forecast. A large fraction of the frequently sensitive region is observed on the maritime of Korea. So, data assimilation for the strong forecast sensitivity area, west and south sea of Korea, is performed in order to characterize the potential impact of the observation. These results demonstrate that predictability of summer weather will be improved, if additional observation over strong sensitive region is performed. In this regard the special observations over the maritime of Korea are planned from 23 August to 10 September 2009.
2.2 Special observation campaign 2009
In order to improve and identify predictability of catastrophic weather phenomena, the intensive observation campaign was conducted in the maritime of Korea. The upper-sounding observations on the shipboards (The Gisang 2000 and the Eardo) were performed at every 6-hour interval from 24 August to 7 September 2009 at the West and South Sea of Korea. At Ulleung-island in East Sea and super-site of Haenam in South Coast, 6-hourly radiosonde soundings from 24 August to 10 September 2009 were also conducted. Besides in situ intensive observation, special observations on the rain and cloud microphysics at Ulleung-island were provided by both remote sensing (e.g., radiometer, GPS instruments, X-band dual-polarization, Vertically Pointing x-band radar (VertiX), Micro-rain radar (MRR),  and ceilometers, etc.) and in-situ instruments (e.g., AWS, radiosonde sounding at every 12-hour interval, etc.). We plan to use the WRF 3DVAR systems to assimilate observed data during ProbeX 2009 and investigate their sensitivity to predictability of numerical model.
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Figure 1. Special observation sites in ProbeX 2009.
3. Exchange of EPS dataset and TC track information through THORPEX Interactive Grand Global Ensemble (TIGGE) project
KMA is one of the ten TIGGE data providers, who regularly send its operational medium range EPS dataset to the TIGGE archive centres. KMA is also participating in a Global Interactive Forecast System Demonstration Project (GIFS-FDP) proposed by the TIGGE Working Group, and providing TC track information in a predefined format called Cyclone XML (CXML; refer http://www.bom.gov.au/bmrc/projects/THORPEX/TC/index.html for more information) from July 2008. At the beginning the CXML data was available through an ftp site, but currently the files are exchanged through TIGGE archive centres.
Forecasting Typhoon is one of the main issues in Korea, too. To assist forecasters issuing Typhoon warnings and advisories, all the available CXML files are collected from the 7 providing centres including KMA, and decoded to produce graphics (i.e., TC tracks and strike probability map). Figure 2 is an example of the strike probability map. The top left panel represents the strike probability using all the available data as a very simple multi model ensemble, and the others represent the strike probability for each ensemble. 
This TC track data contains very valuable information generated from the JMA medium range EPS and Typhoon EPS, ECMWF EPS, and many other EPSs with good performance. But its usage is limited by the delayed time because it’s not the time critical suite in many providing centres.
Figure 3 shows the comparison of each EPS’s distance and central pressure error for Typhoon NURI (200812). This could give a very biased impression for each EPS as it’s for only one case. But accumulating verification result will give good guidance to both the users and EPS developers.
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Figure 2. Strike probability of Typhoon NURI (200812) extracted from the CXML files for 00 UTC19 August 2008.
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Figure 3. TC track forecast errors in its distance and central pressure for Typhoon NURI(200812).
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[image: image5.emf]12호 태풍 (NURI) 진로 오차
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