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Fig. 2 Wind background field and the increment wind vector field at all levels by assimilation in ideal test (unit; m/s)

(a) background field, (b) increment field by assimilation on 250 hPa, (c¢) increment field by assimilation

on 500 hPa, (d) increment field by assimilation on 850 hPa
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The Retrieval and Variational Assimilation Experiment on Wind
Profile of Doppler Radar

Li Huahong”? Xue Jishan®” Wang Man® Yang Ming"
Y (Yunan Provincial Meteorological Observatory, Kunming 650034)
? (The State Key Laboratory of Severe Weather, Chinese Academy of Meteorological Sciences, Beijing 100081)
¥ (Yunnan Institute of Meteorological Science s Kunming 650034)

Abstract

The information of wind fields is an important parameter in weather forecast. At present, a great deal
of information from CINRAD is not really applied to numerical weather prediction (NWP), domestic stud-
ies on the application of wind information from Doppler radar in NWP are not many. In order to apply ob-
servational wind data of Doppler radar to numerical weather prediction models better, wind profiles are re-
trieved from single Doppler radar observation by using VAD method (Velocity Azimuth Display), the
VAD method has developed for thirty years and now becomes mature. Further more the wind profile data
are processed as the normal form of radiosonde observation to make up the deficiency of radiosonde obser-
vation in space-time resolution. And then the retrieved wind data are assimilated by the 3D-VAR system of
GRAPES-Meso (Global and Regional Assimilation and PrEdiction System-Meso) model. With different in-
itial fields a torrential rain occurring in the Changjiang River valley from 1200UTC on June 27, 2005 to
1200UTC on June 28, 2005 is numerically simulated and comparatively analyzed. The results indicate that
the retrieved wind profile corresponds to the radiosonde observation profile very closely and accurately re-
flects the status and location of the wind shears at low levels. The retrieved wind profile not only has high-
er space-time resolution but also remedies the lack of radiosonde observation in this case. It reflects that u-
sing VAD method to retrieve wind profile from single Doppler radar is viable and of advantages. With the
assimilation of the retrieved wind profile the initial wind fields of numerical experiments are remarkably im-
proved. In the improved initial wind fields vapor transportation becomes stronger where the observed tor-
rential rain occurs. Moreover, the intensity and areas of forecasted precipitation are improved in some
ways. As a whole the amendment of the 6-hour precipitation forecast is better than that of the 24-hour.
With assimilated initial fields the numerical experiments successfully simulate a rainfall center of 10—
25 mm in the 6-hour forecast, which indicates that using VAD method to retrieve wind profile from single
Doppler radar has a prospective future in NWP once more. On the other hand, the contrast analysis of the
numerical results indicates that a difference of assimilation frequency and assimilation time window will
have a different influence on a short time torrential rain forecast in the numerical assimilation experiments.
In this case, the 6-hour rain forecast by assimilating the retrieved wind profile once an hour is better than
the forecasts once three hours or once six hours; the 6-hour rain forecast by assimilating the retrieved wind
profile for three hours is better than the forecast assimilating for six hours. That is to say, a higher assimi-
lation frequency of retrieved wind data will lead to a better forecast, but a longer assimilation time not al-
ways leads to a better simulated result in NWP, which has a valuable guidance effect on the assimilation

operation of wind data from Doppler radar.

Key words: Doppler radar; retrieval of wind profile; variational assimilation; GRAPES-Meso model



