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1. Key pointsfor August 2004

e Good agreement between GOMOS and ECMWF temperatures.

e GOMOS temperatures are lower than ECMWF temperatures in most of the stratosphere and meso-
sphere, but area mean departures are less than 1% in most of the stratosphere. Larger departures are
found at the model top.

o Large differences between GOMOS and ECMWF ozone values (over 50% in places).
e Large scatter of GOMOS o0zone data.

e Scatter plots show some unrealistically low GOMOS o0zone values.

o No water vapour data in NRT GOMOS BUFR files.

e The monitoring statistics for August were produced with the operational ECMWF model.

2. Amount of received data

This report covers ENVISAT GOMOS NRT data for August 2004. Data coverage and amount of received
data are shown in Figures 1 and 2. The data volume during the midnight 0z cycles has increased compared
to previous months. 9432 GOMOS observations are available this month compared to 6999 last month. (see
number of observations in Figure 3 of the temperature report). The largest number of observations is available
in the mesosphere and upper stratosphere, fewer observations are available in the lower stratosphere.

3. GOMOStemperature data

The profile plots (temperature report: Figures 3-8) show that over most of the stratosphere and mesosphere the
area averaged GOMOS temperatures are lower than ECMWEF values, with departures less than 1%. Slightly
larger departures (less than 2%) are found in 60-90S. Larger departures up to -4% are found at the model top.
The scatter plots (temperature report: Figures 9-16) show the behaviour of the GOMOS temperatures and the
departures at several levels more clearly.

Timeseries (temperature report: Figures 17, 18, 21-23) of GOMOS temperatures and departures at several
levels are shown in Figures 17, 18, 21-23 of the temperature report.
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMOS NRT temperature data for August 2004.

STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL =07, 2.60 HPA
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EXP = 0001, DATA PERIOD = 2004070112 - 2004083118

Min: 0 Max: 15 Mean: 0.926942
H1-2M2-44-6[J6-8[@s-10[1w0-12 [ 12-14[J14-16
e e T

_ Latitude

737567 NI UGH T I NAARARERIBRNIA 12345678 I NIREEE BT BN0A2AHE
oL

Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISAT GOMOS NRT temperature data per 6-hour
cycle for July and August 2004.

4. GOMOSozonedata

The profile plots (ozone report: Figures 3-8) show that there are large differences between the GOMOS ozone
data and the ECMWF analysis. The largest departures (over 50%) are found above 0.2 hPa and between 1-
6 hPa at 90-60°N. Departures larger than 50% are also found below 80 hPa in 30°N-30°S. In the other
areas mean departures are slightly smaller (below 30%), but standard deviations of the departures and of the
GOMOS ozone data are large (much larger than 50%) in most of the stratosphere and mesosphere.

The scatter plots (ozone report: Figures 9-16) confirm that there is a very large scatter in the GOMOS
ozone data. The plots also show unrealistically low (around 0 DU) GOMOS o0zone values.

Plots of timeseries (0zone report: Figures 17-19) again show a relatively large noise of the GOMOS
observations.
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5. Water vapour data

There are no valid water vapour data in the GOMOS BUFR files. The water vapour entries are set to missing
values.

6. Remarks

This monitoring report was produced with the operational EEMWF model (CY28R2). In CY28R2, ozone
layers from SBUV/2 from NOAA-16 are actively assimilated.

All ozone values are in Dobson Units (DU), temperatures in K, and water vapour values in mg/m2.
There is no information on star magnitude and illumination condition in the BUFR files. Hence it is not

possible to filter GOMOS observations based on these criteria. This reports uses all the observations available
in the BUFR files.
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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 July and August 2004.
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Statistics for Temperature from ENVISAT / GOMOS
Levels = 1-16,0.10 - 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 = 2004080100 - 2004083118
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT temperature data in K for August 2004 (global
mean). The top plot shows the mean analysis values (blue), the mean observation (red), and the mean observation +/- 1
standard deviation (dotted lines). The bottom plot shows the departures and the standard deviation of the departures in the
partial columns for the 16 levels listed to the right of the diagrams.
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Levels = 1-16,0.10 - 150.00 hPa , All Data
Area: lon_w= 0.0, lon_e= 360.0, lat_n= 90.0, lat_s= 60.0 (all surface types)
EXP = 0001, Data Period = 2004080100 - 2004083118
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Fig. 4. As Fig. 3 but for 90N-60N.
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Fig. 5. As Fig. 3 but for 60-30N.
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Fig. 6. AsFig. 3 but for 30N-30S.
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Fig. 7. AsFig. 3 but for 30-60S.
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Fig. 8. AsFig. 3 but for 60-90S.
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 01 (0.1 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 01 (0.1 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 03 (0.4 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 05 (1.1 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 06 (1.7 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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GOMOS on ENVISAT, Temperature, Level 05 (1.1 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 06 (1.7 hPa)
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 07 (2.6 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 08 (3.9 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of FG Departures versus Latitude

GOMOS on ENVISAT, Temperature, Level 08 (3.9 hPa)
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 09 (6.1hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 10 (10 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 09 (6.1hPa)
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GOMOS on ENVISAT, Temperature, Level 10 (10 hPa)
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Scatterplot of Observations versus Latitude

GOMOS on ENVISAT, Temperature, Level 11 (20 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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GOMOS on ENVISAT, Temperature, Level 12 (40 hPa)
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GOMOS on ENVISAT, Temperature, Level 11 (20 hPa)
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 13 (60 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 14 (80 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 13 (60 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 14 (80 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 15 (100 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 16 (120 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 15 (100 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 16 (120 hPa)
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL =02, 0.20 HPA
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL =05, 1.10 HPA
ZONAL MEAN OBSERVATION [ K ]
EXP = 0001, DATA PERIOD = 2004070112 - 2004083118
Min: 211.3 Max: 300.82 Mean: 262.58

N 150- 154 NN 184-192 W 192-200 [ 200-208 [EEE 208-216 [ 216-224 [N 224-232 [1232-240 [0 240-248 [ 248-256
[0 256- 264 [ 264-272 [ 272-280 W 280- 283 NN 288-296 NN 296 - 300

-10
-20
-30
-40
-50
-60
-70
-80

Latitude

23456780 1011121314151617 181020212223 24 252627 28293031
JuL

2345678 91011121314151617 18192021 22232425 2627 28293031
AUG

Latitude

Latitude

STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL = 02, 0.20 HPA
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL =09, 6.10 HPA LEVEL =09, 6.10 HPA
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
MEAN OBSERVATION [K]
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
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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=-90.0 (all surface types)
EXP = 0001, Data Period = 2004070112 - 2004083118
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ANTJE DETHOF: REPORT ABOUT ENVISAT GOMOS NRT TEMPERATURE DATA (GOM_RR__2P) FOR AUGUST
2004
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Fig. 22. As Figure 21, but for level 5 (1.1 hPa).
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Fig. 23. As Figure 21, but for level 9 (6.1 hPa).
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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=-90.0 (all surface types)
EXP = 0001, Data Period = 2004070112 - 2004083118
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REPORT ABOUT ENVISAT GOMOS NRT OZONE DATA (GOM_RR__2P) FOR
AUGUST 2004

Antje Dethof

ECMWEF, Shinfield Park, Reading, RG2 9AX, United Kingdom,
Email: A.Dethof@ecmwf.int, Tel: 0044 118 9499369

September 2, 2004

STATISTICS FOR OZONE FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE
DATA PERIOD = 2004080100 - 2004083118
EXP = 0001, LAYER = 07, 2.60 - 3.90 HPA
Min: 1 Max: 6 Mean: 1.1356
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMOS NRT ozone data for August 2004.

STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER =07, 2.60 - 3.90 HPA
NUMBER OF OBSERVATIONS IN AVERAGE
EXP = 0001, DATA PERIOD = 2004070112 - 2004083118
Min: 0 Max: 15 Mean: 0.704664
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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 July and August 2004.
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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 = 2004080100 - 2004083118
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Statistics for Ozone from ENVISAT / GOMOS
Layers = 1-15,0.10 - 150.00 hPa , All Data
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT ozone data in DU for August 2004 (global mean).
The top plot shows the mean analysis values (blue), the mean observation (red), and the mean observation +/- 1 standard

deviation (dotted lines). The bottom plot shows the departures and the standard deviation of the departures in 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= 90.0, lat_s= 60.0 (all surface types)
EXP = 0001, Data Period = 2004080100 - 2004083118
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Fig. 4. As Fig. 3 but for 90N-60N.



ANTJE DETHOF: REPORT ABOUT ENVISAT GOMOS NRT OzoNE DATA (GOM _RR__2P) FOR AUGUST 2004

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 = 2004080100 - 2004083118
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Fig. 5. As Fig. 3 but for 60-30N.



ANTJE DETHOF: REPORT ABOUT ENVISAT GOMOS NRT OzoNE DATA (GOM _RR__2P) FOR AUGUST 2004

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)
EXP = 0001, Data Period = 2004080100 - 2004083118
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Fig. 6. AsFig. 3 but for 30N-30S.



ANTJE DETHOF: REPORT ABOUT ENVISAT GOMOS NRT OzoNE DATA (GOM _RR__2P) FOR AUGUST 2004

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)
EXP = 0001, Data Period = 2004080100 - 2004083118
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Fig. 7. AsFig. 3 but for 30S-60S.



ANTJE DETHOF: REPORT ABOUT ENVISAT GOMOS NRT OzoNE DATA (GOM _RR__2P) FOR AUGUST 2004

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)
EXP = 0001, Data Period = 2004080100 - 2004083118
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Fig. 8. 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 = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 02 (0.2-0.4 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 01 (0.1-0.2 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 02 (0.2-0.4 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 03 (0.4-0.7 hPa) GOMOS on ENVISAT, Ozone, Layer 03 (0.4-0.7 hPa)
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 05 (1.1-1.7 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 06 (1.7-2.6 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 05 (1.1-1.7 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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GOMOS on ENVISAT, Ozone, Layer 06 (1.7-2.6 hPa)
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118

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 = 2004080100 to 2004083118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 08 (3.9-6.1 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 09 (6.1-10 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 10 (10-20 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 09 (6.1-10 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 10 (10-20 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 12 (40-60 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 11 (20-40 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 12 (40-60 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118
All Data

180+

160+

1404

= gim =
=

400

Latitude [deg]

Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2004080100 to 2004083118

All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 13 (60-80 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 14 (80-100 hPa)
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Scatterplot of Observations versus Latitude Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 15 (100-150 hPa) GOMOS on ENVISAT, Ozone, Layer 15 (100-150 hPa)
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Statistics for Ozone from ENVISAT / GOMOS

Layer = 2,0.20 - 0.40 hPa, All Data
Area: lon_w= 0.0, lon_e=360.0, lat_n=-60.0, lat_s=-90.0 (all surface types)
EXP = 0001, Data Period = 2004070112 - 2004083118
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Statistics for Ozone from ENVISAT / GOMOS
Layer = 2,0.20 - 0.40 hPa, All Data
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Statistics for Ozone from ENVISAT / GOMOS

Layer = 2,0.20 - 0.40 hPa, All Data
Area: lon_w= 0.0, lon_e=360.0, lat_n= 90.0, lat_s= 60.0 (all surface types)
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Statistics for Ozone from ENVISAT / GOMOS Statistics for Ozone from ENVISAT / GOMOS Statistics for Ozone from ENVISAT / GOMOS
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ANTJE DETHOF: REPORT ABOUT ENVISAT GOMOS NRT OzoNE DATA (GOM _RR__2P) FOR AUGUST 2004
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Fig. 19. As Figure 17, but for layer 12 (40-80 hPa).
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Fig. 20. As Figure 17, but for layer 16 (1-100 hPa).
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