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MINDULL 3D—-VAR INCREMENT DIFF DUE TO AMSU-NO Init: 0600 UTC Tue 2
Fest: Valid: 06800 UTC Tue 29 Jun 04 (1400 LST Tue 2§
XY= 728, 603 to 876, Bl.4
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Height (km)

900 1000 1100

Distance {km)
CONTOURS: UNITS=gn #7' LOW= 12000 HIGH= 18,000 INTERVAL= 10000
Model info: V36.0 Kain-Freoh Blackadar Reisner 1 45 km, 23 levels, 135 sec
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ABSTRACT

This study uses NCAR MM5 3DVAR (Three-Dimensional Variational Data Assimilation) to ingest
various satellite observations (GPS radio occultation, AMSU, QuikSCAT) and conventional soundings
into a mesoscale model for understanding the impact of these data on improvement of numerical weather
prediction. Two typhoons were selected for simulation, including the August 2003 moderate Typhoon
Dujuan and the June 2004 moderate Typhoon Mindulle. Numerical simulations consist of two
comparative group experiments with assimilated data, one with the conventional soundings only, and the
other with both GPS RO soundings and the conventional soundings.

Both cases apply three nested domains with the highest horizontal resolution of 5 km. In the
outermost domain there are 4-6 soundings from the CHAMP satellite to provide temperature and moisture
profile information. For Dujuan, in the run assimilating both GPS RO refractivity and conventional
soundings the simulated typhoon track and moving speed are more consistent with the observed track and
movement than those from the assimilation of conventional soundings only, in spite that the simulated
central pressure intensity is still considerably lower than the observation. The simulated accumulated
rainfall is also more consistent with the observation with a maximum over east Taiwan since Dujuan’s
circulation passed by the southern end of Taiwan. For Mindulle, the simulation with additional GPS
refractivity gives an improvement of 40 km on track (together with a more coincident movement) 40 h
prior to landfall when compared to the simulation with conventional soundings only. The threat scores
and root mean square errors of simulated accumulated rainfalls are promisingly good compared with the
observations, but additional QuikSCAT data (oceanic 2D near-surface wind speed) assimilation further
improves the typhoon circulation and hence results in more improvement on rainfall prediction. On the
other hand, additional assimilation of the 3D wind retrieved from AMSU makes the typhoon structure
even more consolidated and thus leads to a significant improvement on track prediction.
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