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1.  INTRODUCTION   



   Low density satellite winds from EUMETSAT, GMS



and INSAT as well as high density GOES cloud drift
infrared and water vapor cloud top winds are used
operationally at NCEP.  These winds provide valuable
information for initializing numerical model  over regions
where conventional observations are unavailable.  In
this study, we compared the impacts of satellite winds
to forecasts using two versions of the data assimilation
and model forecast systems used in NCEP.  



2.   THE SYSTEM and EXPERIMENTS



    The experiments were conducted with two T62L28
(192x94 horizontal grid and 28 vertical levels) versions
of NCEP global assimilation and forecast system. 
Forecasts were run twice daily during the August 1-31,
2000 period.  The first system is the older version of the
T62 operational system (circa October, 2000), and the
second is the operational system since 2001 May.  The
primary difference between the two versions is a
change to the convective parameterization and the
prediction of cloud liquid water in the second version. 
These changes have resulted in the significant
improvement in the tropical wind field.  The experiments
presented here are the control run (CONT), which
includes all satellite winds in the data assimilation, no
satellite winds (NOSTW), and QI-thinning which thins
GOES high density winds according to QI (QI) quality
mark developed in EUMETSAT (Hulmlund, 1998).  The
QI-thinning was developed to reduce the correlated
errors of satellite winds.  We used 20 x20  boxes with
tops and bottoms at 100, 150, 200, 250, 300, 350, 400,
500, 600, 700, 750, 800, 850 mb.  One observation of
satellite winds with the highest QI value was chosen in
a box.



3.   THE RESULTS



      The results of experiments are presented in Table 1
and Table 2. 
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    Table 1.  The  test scores the first system                
                            
                             2-day     3-day    4-day    5-day
               CONT      94.7     88.6  79.4 67.0
 NH-500        QI      94.7     88.6  79.3      67.1
            NOSTW      94.7     88.6  79.7      68.1
              CONT       95.0     89.0   83.0     75.2
 SH-500        QI   95.0      89.2   83.2     75.1
           NOSTW   95.0      89.4   82.8     73.9
              CONT  3.910     4.560  5.051
 TR-850        QI     3.882     4.541      5.033
            NOSTW    3.952     4.627      5.151            
               CONT      7.066     8.348  9.373
 TR-200        QI       6.971     8.358  9.327             
            NOSAT       7.105     8.452  9.394           



       In the Table 1,  NH-500 and SH-500 represent the
North Hemisphere (200 -800 N) and the South
Hemisphere ( 200 -800S) forecast 500 mb geopotential
height anomaly correlation score (%) compared with its
own analysis.  TR-850 and TR-200 represent the
tropical (200 N -200 S)  wind vector RMS error (m/s)
against its own analysis at 850mb and 200mb,
respectively.  Note that comparison of forecast wind
field with rawinsonde observation produced results
consistent with Table 1.
     The results (CONT vs. NOSAT) show that the
satellite winds have little impact on the forecast skill for
the mid-latitude 500 mb heights (the impact is in the
third decimal place).  However, the satellite winds
slightly improve the tropical wind forecasts.  The
difference between 850 mb and 200 mb vector RMS
values with and without satellite winds in the tropics is
less than 2% averaged over experiment period (August
1-31, 2000).  The QI-thinning has an additional small
impact with the effects negligible in the mid-latitude
heights and up to a 2% improvement in the tropical
RMS error compared to the  control run.
     











Table 2. The test scores for the second system  
                           2-day      3-day    4-day     5-day
            CONT      95.4       90.1       81.6       70.1 
 NH-500      QI      95.4       90.0       81.4       69.9
         NOSTW       95.4       89.9       81.2       69.9           
              CONT     95.1       89.4  83.4       75.8
 SH-500      QI      95.1       89.5  83.4       75.6
          NOSAT      95.1       89.6  83.8       76.7
            CONT      3.824     4.270     4.558
 TR-850      QI      3.845     4.301     4.596
          NOSAT      3.798     4.255     4.575                        
           CONT      7.158     8.157     8.903
TR-200      QI      7.152     8.135     8.888
         NOSTW      7.266     8.278     8.955                   



     Comparing Tables 1 and 2, produced over the same
period with the first system the overall test scores for
the second system are better than those for the first
system, except wind vector RMS differences 200 mb in
the tropics on the second forecast day.  The results for
the second system show that the impacts of using all
satellite winds are much smaller on the tropical wind
vector RMS at 200mb with a negative impact on the
tropical wind vector RMS at 850mb for the two and
three day forecast.  The impact of satellite wind on the
geopotential height forecasts, if any, is also in the third
decimal place, except for the South Hemisphere at
forecast day 5 (0.758 (control) vs. 0.767 (no satellite
winds)).   For the upgraded model/data assimilation
system, the impact of the satellite wind is much smaller
than in the older systems, because the useful signal in
the data is smaller while the errors in the data are the
same.
    The impact of thinning is more complicated in the
new model.  The thinning almost has no impact on the
geopotential height forecast field, negative impact on
the 850mb tropical wind vector RMS, and a slightly
positive impact on the 200mb tropical wind vector  RMS
(Table 2). 



4.  CONCLUSIONS



     The impact of using satellite-derived winds (or any
other data) in a forecast/data assimilation system is
complicated and system dependent.  The impact is
smaller for the system whose overall performances on
forecast are better.   Further analyses are needed to
explore the problem of improving the use of satellite
winds by the operational forecast systems.  Future
improvements in the use satellite winds are expected to
result over improved satellite wind quality and improved
data assimilation methods.
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