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Assimilation of FY-3C MWHS-II Radiance in RMAPS-CA

MA Yufen"***,JU Chenxiang"***, Aliyaer Aihaiti"***,LIU Junjian"***, Ali Mamtimin"***
(1.Institute of Desert Meteorology, China Meteorological Administration, Urumqi 830002, China;
2.National Observation and Research Station of Desert Meteorology, Taklimakan Desert
of Xinjiang, Urumqi 830002, China;
3.Taklimakan Desert Meteorology Field Experiment Station, China Meteorological
Administration, Urumqi 830002, China;

4 Xinjiang Key Laboratory of Desert Meteorology and Sandstorm, Urumqi 830002, China)

Abstract Conventional meteorological observations are sparse in Central Asia. Assimilation of
radiance data from the microwave humidity detector(MWHS—-1II ) on the polar orbiting satellite FY-3C
can effectively reduce the uncertainty of initial field of numerical prediction in this region. With a
series steps of quality control and variational bias correction (VarBC),FY-3C/MWHS-II radiance are
assimilated to the rapid cycle and milti —scale analysis and prediction system for Center Asia
(RMAPS—-CA) for the first time,and its assimilation impact upon forecast precision was then further
evaluated. It shows that: (1)Approximately 56% radiance data has been assimilated by RMAPS-CA.
(2)Both mean bias (MB) and root mean squared error (RMSE) of the background brightness
temperature were reduced by VarBC for majority humidity channels,with the maximum reduction of
RMSE 0.5 K at channel 14. The brightness temperature bias at channel 14 between measurements and
analysis are relative larger than that at other channels,which worth special attention in assimilation
experiments or operationally run. (3)Assimilation of FY -~3C/MWHS - I radiance are capable of
uplifting the prediction precision level of air temperature,geopotential height and wind speed in
majority atmosphere layers. Meanwhile,the assimilation also improves the forcasting precision of air
temperature at altitude 2 m and wind speed at 10 m with RMSE reduction 0.2 K and 2 m/s
respectively. In addition, the assimilation effectively reduced the wrongly forecast rate of light rain with
precipitation column greater than 0.1 mm per 24 hours, and the threat score of light rain has increased
with an amplitude of 16%,which is rather preferable. It reduced the miss—hunted rate of moderate rain
with 24—hour accumulated rain—column over 6.1 mm and heavy rain over 12.1 mm, with the bias score
of them increased by 18%,38% and 36%, respectively.

Key words FY -3C;microwave humidity detector; MWHS — I ;quality control;bias correction;

assimilation influence evaluation
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