Lecture #3 STATUS OF MONITORING OF SATELLITE AND
ATRCRAF'T DATA, NMC WASHINGTON

In response to Recommendation 8 of CBS-IX, the U.S.
National Meteorological Center accepted the responsibility
of acting as a lead center for monitoring the quality of
observations from satellites and from aircraft. In addition,
the NMC is prepared to monitor the quality of other
observing systems, and to pass these monitoring statistics
to the appropriate lead center.

At NMC, we have assembled the necessary software programs
to carry out these obligations. Attached herewith is the
results of the monitoring program for the month of January
1989. Also presented are some monitoring tools that have
been developed to enable the operations personnel to have
rapid access to statistical information on the observations
data base. These tools are available at a work station, but
are shown here as computer hard-copy.

Radiosonde and Pilot Observatons.

Tables 1 & 2 show the results of monitoring the
radiosonde/pilot subsystem. The format follows that set out
by the lead center, ECMWF. There are, however, some
important differences to consider when comparing or
considering the lists from the two centers.

1l: The observations of geopotential height that are
differenced to the assimilating forecast have been adjusted
for the solar radiation effects that NMC has, in the past,
determined to be appropriate for each observing station.
Thus, the differences do not, in general, apply to the data
transmitted on the GTS; nor will they be strictly comparable
to the statistics generated by the ECMWF, which does not
make such corrections.

2: The observations of geopotential height have also been
corrected, when appropriate, for obvious errors of
hydrostatic consistency. This algorithm was explained in
Lecture #2, together with a brief summary of the monitoring
statistics this checking produces.

3: No statistics are given on the frequency with which the
listed stations are rejected by the analysis scheme. This
information is not readily available in summary form at the
present time.

Aircraft Wind Observations.

Figure 1 shows the display of the mean vector differnce
for the month of Jan 1989 between the aircraft observations
and the assimilating forecast. The vectors are the average
of all differences occurring during the month in each 10 by
10 degree longitude-latitude interval. A minimum of 10
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differences has been adopted as a threshold for displaying
the vectors. A number of comments are also appropriate here:
1. The statistics for the aircraft observations (as well as
for the SATOB vectors to be shown next) are averaged in
10x10 degree intervals, rather than in 5x5 degree intervals
as 1s the practice of the ECMWF. (No information is
available to us on any threshold number for the ECMWE vector
differences.)

2. The presence of vectors over the continental U.S. in the
NMC map, and the lack thereof in the comparable ECMWF map,
is explained by the fact that the aircraft observations
involved are PIREP observations which are not transmitted on
the GTS. This deficiency has only recently been rectified.
It will be necessary, however, for each operating center to
convert from PIREP to a more useable form by considering the
proper latitude-longitude coordinates for each position
reported by the PIREP. These PIREP reports are of a much
lower quality than regular aircraft reports (for a number of
reasons). This is clearly shown by the magnitudes of the
difference vectors over the continental U.S. versus those
over the oceans.

Satellite Cloud Motion Vectors.

Figures 2,3,& 4 show the average bias in the differences
between the SATOB vectors (high levels only, here) and the
assimilating forecast. The format is the same as with the
aircraft winds. However, NMC has chosen to depict the
results for each of the SATOBR producers separately, instead
of together as with the ECMWF. In addition, the NMC
accumulates statistics on colocated SATOB vectors. An
example of approximately one month of such colocation
comparsions is given in Table 3. These results indicate some
rather interesting differences in height assignment
practices between the satellite operators, as well as an
estimate of the uncertainty that can be ascribed to these
vectors.

Satellite Temperature Soundings.

Figure 5 & 6 show the monthly average bias between the SATEM
1000-850hPa thickness reports and the assimilating forecast.
In these figures, only NOAA-10 SATEM data for the clear-
path, (A), and the microwave-channel retrievals, (C), are
shown. NMC has chosen this particular graphical depiction
because of the obvious, and apparently time-consistent,
geographic variations in the bias. Colocation difference
profile statistics for a selected net of radiosonde stations
are also available, but are not given here.

Discussion

In Table 1, the statistics of geopotential height
differences were presented, and attention was drawn to the
fact that the NMC attempts to account for some amount of
radiosonde instrument incompatability by making short-wave
(solar) radiation corrections. This procedure has been
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carried out at the NMC for many years. We attempt to keep a
dictionary of each radiosonde reporting location with the
type of sonde used and appropriate correction tables. These
correction tables were constructed by consideration of day-
night differences in geopotential heights and are set out in
McInturff et al (1979). In recent times, maintenance of this
procedure has become difficult because of changing
radiosonde technology and instrument use practices. Figure 7
indicates the magnitude of the problem. This figure shows
the difference in the 100hPa analysis corrections (the
analysis minus the assimilating forecast) at 1200UTC from
that at 0000UTC for the month of January 1989. The main
feature of this map display is the large number of centers
located over particular radiosonde sites (or site complexes)
with differences of order 40m and greater. In almost every
case, the difference center can be ascribed to consistent
differences in the reported, and assimilated, 100hPa heights
at 00UTC and 12UTC. Such a result indicates that the NMC
procedure is not making the appropriate correction. We are
presently engaged in revamping our radiosonde correction
procedures to use the results of sonde colocation programs,
and to extend the procedures to include long-wave, or
night-time, corrections as needed.
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TABLE 3
Colocation statistics - SATOB vs SATOB High level only
December 1988

GOES-EAST minus ESA (EuMetSat)
Latitude u diff v diff vector s.d. 2Alt diff Number

mps mps mps km
40-30N 0.7 4.0 10.1 0.8 10
30-20N -0.2 -0.1 6.5 0.6 43
20-10N -0.9 0.3 3.6 0.4 49
10-00N 0.5 -0.5 3.7 0.6 41
00-10s 0.5 -0.6 5.0 0.2 31
10-20s -0.3 0.1 4.2 0.2 79
20-308 -0.1 0.1 5.7 -0.1 22
30-40s 0.0 -3.6 9.5 0.3 22

GOES-WEST minus JMA (GMS)
Latitude 1 diff v diff vector s.d. Alt diff Number

mps mps mps km
40-30N -0.9 3.0 7.4 1.2 8
30-20N -0.1 3.2 6.3 0.7 27
20-10N 1.3 1.8 4.8 -0.8 22
10-00N 1.4 0.9 6.2 -0.4 19
00-108 2.4 2.8 4.2 -0.8 7
10-20s 1.2 0.5 7.5 -0.3 16
20-308 -4.6 2.5 8.9 0.7 10
30-40S -3.4 -2.8 12.6 1.2 19
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Observations Data Base Inventory
Example of CRT scope display
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TABLE 2
LIST OF SUSPECT STATIONS: TEMPS/PILOTS — WINDS
JAN 1989
Monitoring Centér: U.S. NMC
Standard of Comparison : Six-Hour Forecast
Standard Level (1000-100 hPa)

Selection Criteria : at least 10 Obs and 15 mps rms
veotoar

WMO Ident Obs Time Level Obs Recccd RMS Dif wuRias VBias
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