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1. Introduction

Ten by ten degree box statistics for various types of
observations are produced on a monthly basis by C.F. division, from the
OPD. The statistics for high-level (100 hPa to 400 hPa) SATOBS in recent
months has led to concern over the quality of observations from the GOES
catellite, see figures 1-3. The purpose of this study was to determine any
changes in the quality of SATOBS over the past year, with particular
interest in assessing whether any GOES observations should be rejected from
the operational model. Also observations from GMS above 500 hPa, north of
20* N and south of 20° S are currently rejected, and one would like to know
whether this is justified.

2. Data and Statistics Used

2.1 For the purposes of this study the OPD archive for individual
SATOBS was used. Three lots of statistics were produced. The first set of
ctatistics were for April 1990, and 1991, and concerned only GOES and GMS.
The second set covered February 1990, and 1991, and covered GOES, GMS,
METEOSAT, and INSAT. Lastly statistics covering the whole period from the
beginning of May 1990 to the end of April 1991 were produced. Too few
INSAT observations were received during the period concerned to produce
meaningful statistics and are not considered further.

A For the vertical band 100 hPa to 400 hPa, statistics were
produced for each satellite. These were stratified by latitude bands (60°N
to 30°N, 30°N to EQT, EQT to 30°S, 30°S to 60°S), and further broken down
both by the observed speed, and by the mean of observed and background
speed. Each of these were again broken down into two groups, one for all
observations, and one with outliers excluded ¢ 'Outliers' refers to
observations having a RMS vector difference from background greater than 25
m/s). The actual statistics produced for each of these were; observation
minus background, and observation minus analysis speed difference, and RMS
vector wind difference from background and from analysis.



3. Comments

3.1 A significant factor when comparing the RMS vector difference and
mean biases, is that in general these increase with increasing speed. So an
apparent improvement in the figures may merely reflect that fewer high
speed observations are present. Table 1 shows the percentages of
observations greater than 50 m/s for each satellite in each month.

Table 1

Table shows percentage of observations with a wind speed >50m/s
and total number of observations for month.

2/90 2/91 4/90 4/91
GOES 2.4 4.0 3.9 4.9
15872 11708 14915 18616
GMS 0.5 0.3 0.7 1.7
26251 13296 28138 20364
METEOSAT 2:3 4.6 = =
28237 22359 = =
3.2 During the study it became apparent that the GMS SATOBS are no

longer assigned heights as detailed in 'Cloud track wind measurement by the
Japanese' by Tetsuro Fukui, see table 2. For example in April 1991 a small
number of observation were found to have been assigned to a height of 400
hPa.

3.3 The behaviour of the bias is interesting to note. In general,
when the bias was broken down by the mean of observed and background wind
speed, a positive bias is seen at both very low and very high speeds, but a
negative bias at moderate speeds, table 3 is a typical example. Both SATOBs
and the model background field are known to have a negative speed bias at
high wind speeds when compared to AIREPS and Sondes. So the positive bias
for SATOBS at high wind speeds implies that the negative bias of the model
is greater than that of the observations.



4, Results

Tables 4 and 5 form a summary of the statistice obtained for
February and April. Tables 6 to 11 are the statistics produced for the
whole year May 1990 to April 1991 (Inclusive), in the latitude bands 30S to
60S and 30N to 60N. Examining these tables reveals the following.

4.1 No significant trends in biases for any of the satellites.

4.2 Despite a large proportion of high wind speeds observed, the GMS
RMS values for February and April 1991 sare in general better (smaller)
than the corresponding values in 1990. However the percentage of high wind
speed observations for GMS is much less than for either GOES or METEOSAT,
although the mean jet strength in the North Pacific is higher than
elsewhere.

4.3 METEOSAT also had an overall increase in the proportion of high
observed wind speeds, except for the region 30N-60N where a significant
reduction took place, but all the figures for RMS in February 1991 are
slightly better than the corresponding figures in February 1990.

4.4 The RMS values for GOES are more mixed, in the Northern
hemisphere the values for February 1991 were particularly bad, in the
Southern hemisphere the values for April 1991 were also significantly worse
than figures in the previous year. GOES has also had an increase in the
number of observations of high wind speed.

4.5 The results for the complete year (tables 6-11) indicate that
GOES is worse than GMS or METEOSAT in terms of RMS values for both 30N to
60N and 30S to 60S. (Note that O-A statistics cannot readily be compared
for the different satellites since GMS observations are not used in these
latitude bands whereas METEOSAT and GOES are used). The relative difference
between GOES and the other satellites is greatest in the 30N to 60N band



5. Conclusions

METEOSAT continues to give good observations in this vertical
band (100 hPa to 400 hPa). These figures imply that GMS and METEOSAT have
both improved in quality, GOES whilst not having deteriorated in terms of
bias has shown more erratic behaviour and gives significantly larger RMS
vector wind differences over the complete year.

There is little difference in the RMS values between METEOSAT and
GMS in the Northern hemisphere, though as noted earlier, GMS produces
significantly smaller proportion of observations with high wind speeds.

6. Implications

b1 As a result of these findings, and other considerations such as
data coverage, GOES observations north of 20°N and above 500 hPa are now
rejected from the model (as of 16th July).

6.2 GMS observations polewards of 20N and 20S above 500 hPa continue
to be rejected.
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