REPORT ABOUT ENVISAT GOMOS NRT PRODUCTS (GOM_RR__2P) FOR
MARCH 2008

Rossana Dragani

ECMWEF, Shinfield Park, Reading, RG2 9AX, United Kingdom,
Emails: Rossana.Dragani@ecmwf.int, Tel: 0044 118 9499259

April 9, 2008

1. Key pointsfor March 2008

e There were no data in the BUFR files at latitudes northern than 35N, and only a few observations were
available at latitudes southern of 60S.

e The quality of the temperature in the GOMOS files was found stable and in good agreement with the
ECMWEF temperature. The monitoring statistics showed that, both in the global average and in the
mean over latitudinal bands, the first guess and analysis departures were up to about -1% (-2 K) in all
the Stratosphere. Larger first guess and analysis departures were found at mesospheric levels between
0.4 and 0.2hPa with differences within -2 and -3% (-4 and -6K) at all latitudes.

e The departures between GOMOS and ECMWF ozone profiles were within -5 and +15% in most of
the stratosphere and lower mesosphere (between 40 and 0.2hPa) in the global mean. Larger departures
were found elsewhere. The standard deviations of the departures were larger than 10% at all levels.

e When averaged over latitudinal bands, the GOMOS observations exhibited lower ozone values in the
mid Stratosphere at all latitudinal bands (typically 5 to 10% lower), and larger elsewhere. The de-
partures between the GOMOS ozone values and their model equivalent are typically within +10% at
midlatitudes in the NH, between £5% in the tropics, and between -10 and +25% at most levels in the
stratosphere and mesosphere at midlatitudes in the SH. The standard deviations of the analysis and first
guess departures were about 10% in the stratosphere at midlatitudes in the NH, and within 10 and 30%
at most levels in the tropics. At midlatitudes in the SH, the standard deviations of the analysis and first
guess departures were larger than 10% at all levels, in particular they were larger than 50% in the lower
Stratosphere (p>40hPa), and in the Mesosphere.

e The quality of the water vapour retrievals was still quite poor despite the data used in the monitoring
statistics were only those acquired in dark-limb conditions. The monitoring statistics showed that the
GOMOS water vapour values were from one to four orders of magnitude larger than their model equiv-
alent at all vertical levels and latitudes. The largest differences between GOMOS WV and ECMWF
WV were still found in the Stratosphere. The geographical distribution of the GOMOS water vapour
observations showed that, with the exception of a few scattered data, most of the WV measurements
were sampled in a channel around the Equator. A slightly higher level of agreement between the
GOMOS WYV data and their model equivalent was found at midlatitudes in the SH, in particular in
the upper stratosphere where the first-guess and analysis departures were typically about one order of
magnitude.

e The monitoring statistics for March 2008 were produced with the operational ECMWF model, CY32R3.
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2. Quality and amount of received data

Data coverage and amount of received data during March 2008 are shown in figures 1 and 2 in the tempera-
ture, ozone and water vapour reports. Overall, about 3180 (good) observations were available for temperature
and just over 3000 (good) observations were available for ozone, with the largest number of observations
available in the mesosphere and upper stratosphere, and only a fraction of them were available in the lower
stratosphere (see figure 3 in the attached temperature and ozone reports). For what concerning the water
vapour, up to 690 observations were available in the period under consideration, with the largest number in
the stratosphere (see figure 3 in the attached water vapour report). There were no temperature and ozone
data available at latitudes northern than 35N and only a few observations were available at latitudes southern
than 60S for the period under consideration. With the exception of a few scattered data, most of the WV
observations were sampled in the tropics.

3. GOMOStemperature data

The quality of the temperature data in the GOMOS BUFR files was stable and consistent with that reported in
the last few months. The profile plots (temperature report: Figures 3-7) show that both in the global average
and in the average over latitudinal bands, temperature in the GOMOS BUFR files was generally colder than
the operational ECMWF temperature at all vertical levels. Both the global mean and the area mean first guess
and analysis departures were up to about -1% (-2 K) in the Stratosphere. Larger first guess and analysis
departures were found in the Mesosphere with the largest difference between -2 and -3% (-4 to -6K) at 0.2
hPa. The standard deviations of the departures were about 1% at all vertical levels and latitudes.

The scatter plots (temperature report: Figures 8-15) showed a similar level of agreement between the tem-
perature in the GOMOS files and the operational ECMWF temperature, with a variability of the first-guess
departures within 4K at most vertical levels in the Stratosphere. Slightly larger departures were found in
the Mesosphere.

The Hovmoeller plots and the timeseries of the temperatures in the GOMOS files and their departures from
the ECMWEF temperature first-guess and analyses at several levels are shown in Figures 16, 17, 20-23 of the
temperature report, respectively. Both the Hovmoeller plots and the timeseries confirmed the results discussed
above.

4. GOMOSozone data

The quality of the GOMOS ozone profiles was stable during March and consistent with that of the previous
months. The profile plots (ozone report: Figures 3-7) showed that both the ozone first guess and analyses
were within the observation one-standard deviation range at most levels and latitudinal bands, and that the
GOMOS ozone generally exhibits larger values than their model equivalent. In the global average, the first-
guess departures were within -5 and +15% in most of the stratosphere and lower mesosphere (between 40
and 0.2hPa). Larger departures were found elsewhere. The standard deviations of the departures were larger
than 10% at all levels, and in particular larger than 50% in the mesosphere.

When averaged over latitudinal bands, the level of agreement between GOMOS ozone observations and the
ECMWEF ozone fields that was found in the global mean was generally confirmed. The GOMOS observations
exhibited lower ozone values in the mid Stratosphere at all latitudinal bands (typically 5 to 10% lower), and
larger elsewhere. At midlatitudes in the NH, the departures between the GOMOS ozone values and their
model equivalent were typically within £10% at most levels. Smaller departures (values typically within
+5%) were found in the lower Stratosphere (for p<30hPa) and lower Mesosphere (for p>0.3hPa) in the
tropical band. At midlatitudes in the NH, the departures between the GOMOS ozone values and their model
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equivalent were between -10 and +25% at most levels in the stratosphere and mesosphere. The standard
deviations of the analysis and first guess departures were about 10% at most levels at midlatitudes in the NH
and within 10 and 30% at most levels in the tropics. At midlatitudes in the SH, the standard deviations of
the analysis and first guess departures exhibited values larger than 10% at all levels, and in particular values
larger than 50% in the lower Stratosphere (p>40hPa), and in the Mesosphere.

The scatter plots (ozone report: Figures 8-15) are consistent with the results reported in February, and con-
firmed the above analysis. In particular, large scatter was still found in the GOMOS ozone observations at
most vertical levels that led to a large scatter in the first-guess departures.

The timeseries of GOMOS ozone and departures at several levels and the Hovmoeller plots are shown in
figures 16-19, and 20-21 of the ozone report, respectively. Both the timeseries and the Hovmoeller plots
confirm the level of agreement between NRT GOMOS ozone retrievals and the ECMWF ozone analyses
discussed above.

5. Water vapour data

As found in the previous months, also in March the level of agreement between the GOMOS water vapour
and the ECMWF water vapour first guess and analyses was poor at all levels and latitudinal bands.

The profile plots (Water Vapour report: Figures 3-4) showed that the GOMOS water vapour values were from
one to four orders of magnitude larger than those given by the model at all vertical levels and latitudinal bands.
As discussed in the last months, the largest differences were still found in the Stratosphere, where not only
did the GOMOS observations exhibit on average values of four orders of magnitude larger than their model
equivalent, they also were larger than the mean GOMOS tropospheric observation. A slightly higher level of
agreement was found at high latitudes in the SH. Here the GOMOS WV observations still exihibited higher
values than their model equivalent, but the departures were considerably smaller than those seen elsewhere.
In addition, the WV content especially in the upper stratosphere decreases with height as expected. Yet, the
first-guess and analysis departures were more than one order of magnitude at all levels. However, it should
be noted that the number of observations available at these latitudes is probably too small to make the results
statistically significant.

The scatter plots (water vapour report: Figures 5-10) confirm the above analysis. They showed large scatter
in the GOMOS water vapour data at all vertical levels and latitudes, and as a consequence of that they also
showed large scatter in the first guess departures.

The Hovmoeller plots and the timeseries of GOMOS water vapour and departures at different levels are
presented in figures 11, and 13 of the water vapour report, respectively. The Hovmoeller plots, and the
monthly mean geographical distribution (figure 12) showed that with the exception of a few scattered data
available at mid latitudes, most of the WV observations were sampled in the tropics. In addition, because of
the very large difference between the ECMWF WV and the GOMOS WYV, very little signal was detected in
the time series at most levels.

6. Remarks

This monitoring report was produced with the operational ECMWF model (CY32R3). Ozone layers from
SBUV/2 on NOAA-16, NOAA-17, NOAA-18 and SCIAMACHY total column ozone data produced by
KNMI were actively assimilated.

The results presented in this reports made use of only the observations acquired in dark-limb conditions.

All ozone values are in Dobson Units (DU), temperatures are in K, and water vapour partial columns are in
2
mg/m<.
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2008030100 - 2008033118
EXP = 0001, LAYER = 07, 2.60 - 3.90 HPA
Min: 1 Max: 2 Mean: 1.0192

Fig. 1. Geographical distribution of mean number of ENVISAT GOMOS NRT ozone data for layer 7 (2.60-3.90 hPa)
for March 2008.

STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER =07, 2.60 - 3.90 HPA (ALL)
NUMBER OF OBSERVATIONS IN AVERAGE
EXP = 0001, DATA PERIOD = 2008013118 - 2008033118
Min: 0 Max: 6 Mean: 0.414246
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Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISAT GOMOS NRT ozone data per 6-hour cycle for
layer 7 (2.60-3.90 hPa) for February-March 2008.
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Statistics for Ozone from ENVISAT / GOMOS
Layers = 1-15,0.10 - 150.00 hPa , All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 90.0, lat_s= -90.0 (all surface types)
EXP = 0001, Data Period = 2008030100 - 2008033118
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT ozone data in DU for March 2008 (global mean).
The top plot shows the mean analysis values (red), the mean first-guess (blue), the mean observation (red), and the mean
observation (green) +/- 1 standard deviation (green dotted lines). The bottom plot shows the departures and the standard
deviation of the departures in %. Plotted are the partial columns for the 15 layers listed to the right of the diagrams.
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Statistics for Ozone from ENVISAT / GOMOS

Layers = 1-15,0.10 - 150.00 hPa , All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 60.0, lat_s= 30.0 (all surface types)
EXP = 0001, Data Period = 2008030100 - 2008033118
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Fig. 4. As Fig. 3 but for 60-30N.
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Statistics for Ozone from ENVISAT / GOMOS
Layers = 1-15,0.10 - 150.00 hPa , All Data
Area: lon_w= 0.0, lon_e=360.0, lat_n= 30.0, lat_s=-30.0 (all surface types)
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Fig. 5. AsFig. 3 but for 30N-30S.
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Statistics for Ozone from ENVISAT / GOMOS
Layers = 1-15,0.10 - 150.00 hPa , All Data
Area: lon_w= 0.0, lon_e=360.0, lat_n=-30.0, lat_s= -60.0 (all surface types)
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Fig. 6. As Fig. 3 but for 30S-60S.
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Statistics for Ozone from ENVISAT / GOMOS
Layers = 1-15,0.10 - 150.00 hPa , All Data
Area: lon_w= 0.0, lon_e=360.0, lat_n=-60.0, lat_s=-90.0 (all surface types)
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Fig. 7. AsFig. 3 but for 60-90S.
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 01 (0.1-0.2 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
o4H——

0.36
0.32
0.28

—_
0.24

[D

0.2+

0.164

OBS

0.12

0.08

0.04-

Latitude [deg]

Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 02 (0.2-0.4 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118

“90 -80 -70 60 -50 -40-30 20 -10 O 10 20 30 40 50 60 70 80 90

All Data
S S
n [ ]
0.72- B =
[ ]
0.644 . L
X |
0.56 F
—0.48 F
[a]
— 0.4 g ' r
-
2 .
0% .l. F
024 el T I
e l-
0.16 FI L
0.08- il =
~90 -80 -70 -60 -50 -40 -30-20 -10 0 10 20 30 40 50 60 70 80 90

Latitude [deg]

10000
7500

1000
750

200
100
75

20
10

Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 01 (0.1-0.2 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 02 (0.2-0.4 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 03 (0.4-0.7 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 04 (0.7-1.1 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 03 (0.4-0.7 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 04 (0.7-1.1 hPa)
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 05 (1.1-1.7 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118

All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 06 (1.7-2.6 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 05 (1.1-1.7 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 06 (1.7-2.6 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 08 (3.9-6.1 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 08 (3.9-6.1 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 09 (6.1-10 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 10 (10-20 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 09 (6.1-10 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 10 (10-20 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 12 (40-60 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 12 (40-60 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude

GOMOS on ENVISAT, Ozone, Layer 15 (100-150 hPa)

EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude

GOMOS on ENVISAT, Ozone, Layer 16 (1-100 hPa)

EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 15 (100-150 hPa)
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GOMOS on ENVISAT, Ozone, Layer 16 (1-100 hPa)
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Statistics for Ozone from ENVISAT / GOMOS Statistics for Ozone from ENVISAT / GOMOS Statistics for Ozone from ENVISAT / GOMOS
Layer = 2,0.20 - 0.40 hPa, All Data Layer = 2,0.20 - 0.40 hPa, All Data Layer = 2,0.20 - 0.40 hPa, All Data
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Statistics for Ozone from ENVISAT / GOMOS Statistics for Ozone from ENVISAT / GOMOS Statistics for Ozone from ENVISAT / GOMOS
Layer = 7, 2.60 - 3.90 hPa, All Data Layer = 7, 2.60 - 3.90 hPa, All Data Layer = 7,2.60 - 3.90 hPa, All Data
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Statistics for Ozone from ENVISAT / GOMOS

Layer =12, 40.00 - 60.00 hPa, All Data
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
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ZONAL MEAN OBSERVATION [ DU ]
EXP = 0001, DATA PERIOD = 2008013118 - 2008033118

Min: 9.5793 Max: 249.53 Mean: 31.045
e O 1000
804 Fedll ..
701 [0
604 Fe
s0] [oa 325
40— Faq 300
30 e e e = - 2 o Fsa 275
20 — [ [, T 20 250
e 5 e z e
10 il . s & L 10 225
200
175
150
125
100
75
50
) N E3
1 0
90— T T T T T --90
T 08T Bt Bliet 51920212202125262/220 1 5 5 5 5 § 7 8 8 07112051415 16 17 10 19 20 21 20 25 24 25 35 27 28 299091
= A
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
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REPORT ABOUT ENVISAT GOMOS NRT TEMPERATURE DATA
(GOM_RR__2P) FOR MARCH 2008

Rossana Dragani

ECMWEF, Shinfield Park, Reading, RG2 9AX, United Kingdom,
Emails: Rossana.Dragani@ecmwf.int, Tel: 0044 118 9499259

April 9, 2008

STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2008030100 - 2008033118
EXP = 0001, LEVEL =07, 2.60 HPA
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMOS NRT temperature data for level 7 (2.6 hPa) for March 2008.

STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL =07, 2.60 HPA
NUMBER OF OBSERVATIONS IN AVERAGE (ALL)
EXP = 0001, DATA PERIOD = 2008013118 - 2008033118
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Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISAT GOMOS NRT temperature data per 6-hour
cycle for level 7 (2.6 hPa) for February-March 2008.
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT temperature data in K for March 2008 (global mean).
The top plot shows the mean analysis values (red), the mean first-guess (blue), the mean observation (green), and the mean
observation +/- 1 standard deviation (green dotted lines). The bottom plot shows the departures and the standard deviation
of the departures in %. Plotted are the values for the 16 levels listed to the right of the diagrams.
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Fig. 4. As Fig. 3 but for 60-30N.
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Fig. 6. AsFig. 3 but for 30-60S.
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 11 (20 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 12 (40 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 11 (20 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 12 (40 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 13 (60 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 14 (80 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 13 (60 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 14 (80 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 15 (100 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 16 (120 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 15 (100 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 16 (120 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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LEVEL = 02, 0.20 HPA LEVEL = 02, 0.20 HPA
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL = 09, 6.10 HPA
ZONAL MEAN OBSERVATION [ K J(ALL)
EXP = 0001, DATA PERIOD = 2008013118 - 2008033118

STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL = 09, 6.10 HPA
ZONAL MEAN FIRST GUESS DEPARTURE (OBS-FG) [ K J(ALL)
EXP = 0001, DATA PERIOD = 2008013118 - 2008033118
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
MEAN OBSERVATION [K] (ALL) MEAN FIRST GUESS DEPARTURE (OBS-FG) [K] (ALL)
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS

MEAN OBSERVATION [K] (ALL)
DATA PERIOD = 2008030100 - 2008033118

EXP =0001, LEVEL =09, 6.10 HPA
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
MEAN OBSERVATION [K] (ALL)
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS

MEAN FIRST GUESS DEPARTURE (OBS-FG) [K] (ALL)
DATA PERIOD = 2008030100 - 2008033118
EXP = 0001, LEVEL = 09, 6.10 HPA
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Statistics for Temperature from ENVISAT / GOMOS
Level = 2, 0.20 hPa, All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n=-30.0, lat_s=-60.0 (all surface types)
EXP = 0001, Data Period = 2008013118 - 2008033118
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Statistics for Temperature from ENVISAT / GOMOS

Level = 2, 0.20 hPa, All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 30.0, lat_s= -30.0 (all surface types)
EXP = 0001, Data Period = 2008013118 - 2008033118
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Statistics for Temperature from ENVISAT / GOMOS

Level = 2, 0.20 hPa, All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 60.0, lat_s= 30.0 (all surface types)
EXP = 0001, Data Period = 2008013118 - 2008033118
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Statistics for Temperature from ENVISAT / GOMOS
Level = 5, 1.10 hPa, All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n=-30.0, lat_s=-60.0 (all surface types)
EXP = 0001, Data Period = 2008013118 - 2008033118
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Area: lon_w= 0.0, lon_e=360.0, lat_n= 30.0, lat_s=-30.0 (all surface types)
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Statistics for Temperature from ENVISAT / GOMOS
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Statistics for Temperature from ENVISAT / GOMOS
Level = 9, 6.10 hPa, All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_I

-30.0, lat_s=-60.0 (all surface types)
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Statistics for Temperature from ENVISAT / GOMOS
Level = 9, 6.10hPa, All Data
Area: lon_w= 0.0, lon_e=360.0, lat_n= 30.0, lat_s=-30.0 (all surface types)
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Statistics for Temperature from ENVISAT / GOMOS

Level = 9, 6.10hPa, All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 60.0, lat_s= 30.0 (all surface types)
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Statistics for Temperature from ENVISAT / GOMOS

Level =13, 60.00 hPa, All Data
Area: lon_w= 0.0, lon_e=360.0, lat_n=-30.0, lat_s=-60.0 (all surface types)
EXP = 0001, Data Period = 2008013118 - 2008033118
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Statistics for Temperature from ENVISAT / GOMOS

Level =13, 60.00 hPa, All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 30.0, lat_s= -30.0 (all surface types)
EXP = 0001, Data Period = 2008013118 - 2008033118
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Statistics for Temperature from ENVISAT / GOMOS
Level = 13, 60.00 hPa, All Data
Area: lon_w= 0.0, lon_e=360.0, lat_n= 60.0, lat_s= 30.0 (all surface types)
EXP = 0001, Data Period = 2008013118 - 2008033118

—— OBS —— FG —— ANA
210
—220
= HT A AV i
180

246 810121416182022242628 1 3 5 7 9 1113 15 17 19 21 23 25 27 20 31
FEB MAR

OBSFG ——— OBSAN

z w’ww‘ VWAHWJW" f"\ VVN\

246 810121416182022242628 1 3 5 7 O 1113 15 17 19 21 23 25 27 29 31
FEB MAs

R
SAV(OBS-FG) SV(OBSAN) ——  stdv(OBS)

R T

245 810121416182022242628 1 3 5 7 9 1113 15 17 19 21 23 25 27 20 31
MAR

res
——n_displayed ===~ nal n_active n_used n_not_active
&5
2
£
5
z
il VAMBENYS
246 810121416182022242628 1 3 5 7 9 1113151719 21 23 25 27 29 31
Fes AR

800¢ HOUVIN

¥04 (dZHd INOD) Vivd 3uNLVHIdNIL TN SOINOD LVYSIANT LN08V L40d3Y

INVOVH(Q YNVYSSOY



REPORT ABOUT ENVISAT GOMOS NRT WATER VAPOUR DATA
(GOM_RR__2P) FOR MARCH 2008

Rossana Dragani

ECMWEF, Shinfield Park, Reading, RG2 9AX, United Kingdom,
Emails: Rossana.Dragani@ecmwf.int, Tel: 0044 118 9499259

April 9, 2008

STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2008030100 - 2008033118
EXP = 0001, LAYER = 07, 2.60 - 3.90 HPA
Min: 1 Max: 2 Mean: 1.0015

60°W  30°W 0° 30°E  60°E  90°E

Fig. 1. Geographical distribution of mean number of ENVISAT GOMOS NRT water vapour data for level 7 (2.6-3.9
hPa) for March 2008.

STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
LAYER =07, 2.60 - 3.90 HPA (ALL)
NUMBER OF OBSERVATIONS IN AVERAGE
EXP = 0001, DATA PERIOD = 2008013118 - 2008033118
Min: 0 Max: 4 Mean: 0.075207

T 25 E 5678 61001121314151617151920212223242526272820 1 5 3 4 5 6 7 6 & 101112131415 1617 16 102021 22 23 24 25 26 27 28 20 30 31
Fee MAR

Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISAT GOMOS NRT water vapour data per 6-hour
cycle for level 7 (2.6-3.9 hPa) for February-March 2008.
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Statistics for Water Vapour from ENVISAT / GOMOS
Layers = 1 — 15, 0.10 — 150.00 hPa , All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 90.0, lat_s= —90.0 (all surface types)
EXP = 0001, Data Period = 2008030100 — 2008033100
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Statistics for Water Vapour from ENVISAT / GOMOS
Layers = 1 — 15, 0.10 — 150.00 hPa , All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 30.0, lat_s= —30.0 (all surface types)
EXP = 0001, Data Period = 2008030100 — 2008033100
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT water vapour data in mg/m? for March 2008. The top
plot shows the mean analysis values (red), the mean first-guess (blue), the mean observation (green) globally averaged. The
bottom plot shows a similar plot for the tropical band (30N-30S) Plotted are the partial columns for the 16 levels listed to the
right of the diagrams.
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Fig. 4. As Fig. 3 but for 30-60S (top panel) and 60-90S (bottom panel).
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 05 (1.1-1.7 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 06 (1.7-2.6 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 05 (1.1-1.7 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 06 (1.7-2.6 hPa)
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 08 (3.9-6.1 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 08 (3.9-6.1 hPa)
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 09 (6.1-10 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 10 (10-20 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Total number = 541
Maximum number per bin= 71

OBS min = 34.20 max = 4450.00

Latitude min =-63.82 max= 26.41

ymean= 25953 ystdev= 392.29

Total number = 502
Maximum number per bin= 53

OBS min= 86.90 max = 5410.00

Latitude min =-63.46 max = 26.41

ymean= 568.93 ystdev= 367.42
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 09 (6.1-10 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
P

4000

3000

5000

~90-80 -70 60 -50-40-30-20-10 O 10 20 30 40 50 60 70 80 90

Latitude [deg]

Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 10 (10-20 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Total number = 541
Maximum number per bin= " 65

OBS min = 34.20 max = 4450.00

FG min =108.00 max = 126.00
Latitude min =-63.82 max = 26.41

ymean= 14513 ystdev= 392.88

Total number = 501
Maximum number per bin= 58

OBS min = 86.90 max = 4190.00

FG min =271.00 max = 302.00
Latitude min =-63.46 max = 26.41

ymean= 267.90 ystdev= 298.35
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 12 (40-60 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Total number = 453
Maximum number per bin= 48

OBS min =103.00 max = 8100.00

Latitude min =-63.25 max= 26.41

ymean= 654.85 ystdev= 409.49

Total number = 418
Maximum number per bin= 37

OBS min =152.00 max = 7420.00

Latitude min =-63.25 max = 26.41

ymean= 529.30 ystdev= 464.40
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 12 (40-60 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Total number = 452
Maximum number per bin= 43

OBS min =103.00 max = 2130.00

FG min =528.00 max= 594.00
Latitude min =-63.25 max = 26.41

ymean= 57.42 ystdev= 210.66

Total number = 417
Maximum number per bin= " 39

OBS min = 152.00 max = 3680.00

FG min =470.00 max = 573.00
Latitude min=-63.25 max= 26.41

ymean= -409 ystdev= 318.99
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Total number = 379
Maximum number per bin= 43

OBS min= 99.10 max = 6990.00

Latitude min =-63.25 max= 26.41

ymean= 457.94 ystdev= 570.45

Total number = 332
Maximum number per bin= " 49

OBS min= 60.20 max = 5670.00

Latitude min = -9.58 max = 26.41

ymean= 35838 ystdev= 362.40

Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data

5000l

4000+

3000

[m

-1000-

OBS-FG

-2000-

-3000-

-4000-

-5000
~90-80-70-60-50 -40-30-20-10 0 10 20 30 40 50 60 70 80 9

Latitude [deg]

10000

7500
5000
2000
1000
750
500
200
100
75
50
20
10

10000

7500
5000
2000
1000
750
500
200
100
75
50
20
10

Total number = 377
Maximum number per bin= 44

OBS min = 99.10 max = 3530.00

FG min =317.00 max= 556.00
Latitude min =-63.25 max = 26.41

ymean= -36.54 ystdev= 327.93

Total number = 331
Maximum number per bin= 36

OBS min = 60.20 max = 3100.00

FG min =308.00 max = 639.00
Latitude min= -9.58 max = 26.41

ymean= -110.72 ystdev= 221.59
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Scatterplot of Observations versus Latitude

GOMOS on ENVISAT, Integrated Water Vapour, Layer 15 (100-150 hPa)

EXP = 0001 ; Period = 2008030100 to 2008033118
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Scatterplot of Observations versus Latitude

GOMOS on ENVISAT, Integrated Water Vapour, Layer 16 (1-100 hPa)

EXP = 0001 ; Period = 2008030100 to 2008033118
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Total number = 241
Maximum number per bin= 14

OBS min =337.00 max = 4590.00

Latitude min= 4.38 max=  26.41

ymean= 1214.17 ystdev= 439.95

Total number = 169
Maximum number per bin= " 10

OBS min =1170.00 max = 3730.00

Latitude min= -9.11 max= 26.41

ymean= 229657 ystdev= 44575

Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 15 (100-150 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 16 (1-100 hPa)
EXP = 0001 ; Period = 2008030100 to 2008033118
All Data
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Total number = 241
Maximum number per bin= " 11

OBS min =337.00 max = 4590.00

FG min = 863.00 max = 3890.00
Latitude min= 4.38 max= 26.41

ymean= -818.09 ystdev= 661.42

Total number = 169
Maximum number per bin = 9

OBS min =1170.00 max = 3730.00

FG min =1890.00 max = 2170.00
Latitude min= -9.11 max= 26.41

ymean= 282.01 ystdev= 449.69
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STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
LAYER =09, 6.10 - 10.00 HPA (ALL)
ZONAL MEAN OBSERVATION [ MG/M2 ]
EXP = 0001, DATA PERIOD = 2008013118 - 2008033118
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STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
LAYER = 13, 60.00 - 80.00 HPA (ALL)
ZONAL MEAN OBSERVATION [ MG/M2 ]
EXP = 0001, DATA PERIOD = 2008013118 - 2008033118
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STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
LAYER =09, 6.10 - 10.00 HPA (ALL)
ZONAL MEAN FIRST GUESS DEPARTURE (OBS-FG) [ MG/M2 ]
EXP = 0001, DATA PERIOD = 2008013118 - 2008033118
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STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
MEAN OBSERVATION [MG/M2] (ALL) MEAN FIRST GUESS DEPARTURE (OBS-FG) [MG/M2] (ALL)
DATA PERIOD = 2008030100 - 2008033118 DATA PERIOD = 2008030100 - 2008033118
EXP = 0001, LAYER =13, 60.00 - 80.00 HPA EXP =0001, LAYER = 13, 60.00 - 80.00 HPA
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Statistics for Water Vapour from ENVISAT / GOMOS

Layer = 15, 100.00 - 150.00 hPa, All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 30.0, lat_s= -30.0 (all surface types)
EXP = 0001, Data Period = 2008013118 - 2008033118
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Statistics for Water Vapour from ENVISAT / GOMOS

Layer = 13, 60.00 - 80.00 hPa, All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 30.0, lat_s= -30.0 (all surface types)
EXP = 0001, Data Period = 2008013118 - 2008033118

—— OBS —— FG —— ANA

MWVW **

246 810121416182022242628 1 3 5 7 9 1113 15 17 19 21 23 25 27 20 31
FEB

OBSFG ——— OBSAN

246 810121416182022242628 1 3 5 7 O 111315 17 19 21 23 25 27 29 31
FEB MAR

SAV(OBS-FG) SV(OBSAN) ——  stdv(OBS)

[mg/m2] |
8 8 8

g

i, ﬁ’L\\M’f!’ml.W“M M«MMI

246 810121016182022242628 1 3 5 7 9 111315171921 2325 27 29 31
= AR
—— n_displayed ===-- n_al n_active n_used n_not_axtive

2 46 810121416182022242628 1 3 5 7 9 1113 15 17 19 21 23 25 27 29 31
FEB MAR

Statistics for Water Vapour from ENVISAT / GOMOS

Layer = 11, 20.00 - 40.00 hPa, All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 30.0, lat_s= -30.0 (all surface types)
EXP = 0001, Data Period = 2008013118 - 2008033118
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