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1. Key pointsfor June 2009

¢ Instrumental problems, affecting the instrument sincaidan2009, have limited the amount of ob-
servations measured by GOMOS, particularly at stratogplerels. In June 2009, hardly any data
were available in the whole stratosphere, and when availatuist of the them were sampled in the
equatorial band limited by the tropics. As a consequeneanbnitoring statistics results, presented in
this report, are in some cases not statistically significant

¢ When available, the tropical temperature first-guess aatysis departures are generally negative up
to -1% (-2K) in the stratosphere. In the mesosphere, the rresaperature departures are up to -3%
(about -6K). The mean standard deviation of the first-guadsaaalysis departures were about 1% in
the whole stratosphere and within 1 and 2% in the mesosphere.

e The tropical mean departures between the GOMOS ozone prafilé their model equivalent were
within 7 and +15% in most of the mesosphere - the only regidgh@atmosphere where the number of
observations was large enough to make the statistics signifi, although larger departures of about
35% were found between 0.1 and 0.2 hPa. In the stratosplarpréssures lower than 40hPa), the
first guess and analysis departures were generally witlimat +15% when available. The standard
deviations of the departures were larger than 10% at alldeve

e Based on the available data, the quality of the water vapatuevals was still quite poor despite the
data used in the monitoring statistics were only those aedun dark-limb conditions, using the filter
implemented in the PDS2BUFR converter. The monitoringsties showed that the GOMOS water
vapour values were from one to four orders of magnitude fatigen their model equivalent at all
available vertical levels and latitudes.

e The monitoring statistics for June were produced with therafjonal ECMWF model, CY35R2.

2. Quality and amount of received data

Data coverage and amount of received data during June 28@%awn in figures 1 and 2 in the temperature,
ozone and water vapour reports. Since January 2009, instriafrproblems have limited the amount of data
measured by the GOMOS instrument, particularly at strdtesp levels. In June 2009, hardly any data were
available in the whole Stratosphere, and when available aitise them were sampled in the equatorial band
limited by the tropics. Overall, about 900 (good) obseatiwere available for temperature, just over 500
(good) observations were available for ozone, and aboui2@dter vapour. The low amount of observations
currently available in most regions of the atmopshere ma&ese of the results presented in this report hardly
statistically significant. These results are nonethelessarized below for completeness.
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3. GOMOStemperature data

In June 2009, only about 20 observations were availableger kt stratospheric levels, and they were mainly
sampled in the equatorial band limited by the tropics. H#re tropical first-guess and analysis departures
were generally negative up to -1% (-2K) in the stratosphleréhe mesosphere, the mean temperature depar-
tures are up to -3% (about -6K). The mean standard deviafitredirst-guess and analysis departures were
about 1% in the whole stratosphere and within 1 and 2% in theosphere. No data was available in the
stratosphere in the extratropics. Departures up to -5%uatioK) were found in the mesosphere at mid and
high latitudes in the SH. The standard deviations of the dapss were up to 3%.

The scatter plots (temperature report: Figures 6-9) shawsithilar level of agreement between the tem-
perature in the GOMOS files and the operational ECMWF tentpezawith a variability of the first-guess
departures withint4K at most vertical levels in the tropical stratosphere gi8ly larger departures were
found in the mesosphere.

The Hovmoeller plots and the timeseries of the temperaiarde GOMOS files and their departures from
the ECMWF temperature first-guess and analyses at seveeds lare shown in Figures 10, 13-14 of the
temperature report, respectively. Both the Hovmoelletgdnd the timeseries confirmed the results discussed
above.

4. GOMOSozonedata

The profile plots (o0zone report: Figures 3-5) showed thét bot ozone first guess and analyses were within
the observation one-standard deviation range. Most ofdtewlere sampled in the tropics. In the mesosphere
(the only region of the atmosphere where the number of obiens was large enough to make the statistics
significant), the first guess and analysis departures withémd +15%, and about 35% at the top. In the
stratosphere (for pressures lower than 40hPa), the firsisgaed analysis departures were generally within
-10 and +15%. The standard deviations of the departureslesgyer than 10% at all levels.

The scatter plots (ozone report: Figures 6-9), the times&i GOMOS ozone and departures (ozone report:
Figure 10) and the Hovmoeller plots (0zone report: Figurecbhfirm the level of agreement between NRT
GOMOS ozone retrievals and the ECMWF ozone analyses disdadmove.

5. Water vapour data

The level of agreement between the GOMOS water vapour pscditel the corresponding ECMWF water
vapour first guess and analyses was generally poor as aldesmyssed in the last few months. The profile
plots (Water Vapour report: Figures 3-4) showed that the @@vvater vapour values were from one to four
orders of magnitude larger than those given by the model &edical levels and latitudinal bands, where
the GOMOS observations exhibited on average values of falers of magnitude larger than their model
equivalent. However, the number of data available in Jur®20p to 20 observations per layer, was not
statistically significant.

The scatter plots (water vapour report: Figure 5) confirmath@ve analysis. Where data were available, they
showed large scatter at all vertical levels and availalieuties, that led to large scatter in the first guess
departures.

The Hovmoeller plots and the timeseries of GOMOS water vapod departures showed that very little
signal if nothing at all was detected as a consequence ofaimbination of extremely low number of data
and their poor quality.
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6. Remarks

This monitoring report was produced with the operationaM8ZF model (CY35R2). Ozone layers from
SBUV/2 on NOAA-17 and NOAA-18, and OMI total column ozone weaictively assimilated.

The results presented in this reports made use of only theradtions acquired in dark-limb conditions as
implemented in the PDS2BUFR converter in May 2007.

All ozone values are in Dobson Units (DU), temperaturesatg, iand water vapour partial columns are in
mg/n¥.



REPORT ABOUT ENVISAT GOMOS NRT OZONE DATA (GOM_RR__2P) FOR
JUNE 2009

Rossana Dragani

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

July 8, 2009

STATISTICS FOR OZONE FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2009060100 - 2009063018
EXP = 0001, LAYER = 02, 0.20 - 0.40 HPA
Min: 1 Max: 2 Mean: 1.0062
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMORTNozone data for layer 2 (0.2-0.4 hPa) for June 2009.

STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER =02, 0.20 - 0.40 HPA (ALL)
NUMBER OF OBSERVATIONS IN AVERAGE
EXP = 0001, DATA PERIOD = 2009043018 - 2009063018
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Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISATNBIS NRT ozone data per 6-hour cycle
for layer 2 (0.2-0.4 hPa) for May-June 2009.
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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 = 2009060100 - 2009063018
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT ozonata in DU for June 2009 (global mean).
The top plot shows the mean analysis values (red), the mesgtiess (blue), the mean observation (red), and the mean
observation (green) +/- 1 standard deviation (green dditted). The bottom plot shows the departures and the stdndar
deviation of the departures in %. Plotted are the partialrools 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= 30.0, lat_s=-30.0 (all surface types)
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Fig. 4. As Fig. 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
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Fig. 5. As Fig. 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 = 2009060100 to 2009063018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 02 (0.2-0.4 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 01 (0.1-0.2 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 02 (0.2-0.4 hPa)
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 03 (0.4-0.7 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 04 (0.7-1.1 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of Observations versus Latitude Scatterplot of FG Departures versus Latitude
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 08 (3.9-6.1 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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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 = 2009043018 - 2009063018
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS STATISTICS FOR OZONE FROM ENVISAT / GOMOS
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS STATISTICS FOR OZONE FROM ENVISAT / GOMOS
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS STATISTICS FOR OZONE FROM ENVISAT / GOMOS
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REPORT ABOUT ENVISAT GOMOS NRT TEMPERATURE DATA
(GOM_RR__2P) FOR JUNE 2009

Rossana Dragani

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

July 8, 2009

STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2009060100 - 2009063018
EXP =0001, LEVEL =02, 0.20 HPA
Min: 1 Max: 2 Mean: 1.0055
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMORTNemperature data for level 2 (0.2 hPa) for June 2009.

STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL =02, 0.20 HPA
NUMBER OF OBSERVATIONS IN AVERAGE (ALL)
EXP = 0001, DATA PERIOD = 2009043018 - 2009063018
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Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISATNBIS NRT temperature data per 6-hour
cycle for level 2 (0.2 hPa) for May-June 2009.



ROSSANADRAGANI: REPORT ABOUTENVISAT GOMOS NRT TEMPERATUREDATA (GOM_RR._2P)FOR JUNE
2009

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 = 2009060100 - 2009063018
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Statistics for Temperature from ENVISAT / GOMOS
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT tempaire data in K for June 2009 (global mean).
The top plot shows the mean analysis values (red), the matgtiess (blue), the mean observation (green), and the mean
observation +/- 1 standard deviation (green dotted linEisg bottom plot shows the departures and the standard ideviat

of the departures in %. Plotted are the values for the 16ddigtéd to the right of the diagrams.



ROSSANADRAGANI: REPORT ABOUTENVISAT GOMOS NRT TEMPERATUREDATA (GOM_RR._2P)FOR JUNE
2009

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= 30.0, lat_s=-30.0 (all surface types)
EXP = 0001, Data Period = 2009060100 - 2009063018
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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= 30.0, lat_s=-30.0 (all surface types)
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Fig. 4. As Fig. 3 but for 30N-30S.
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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=-60.0, lat_s=-90.0 (all surface types)
EXP = 0001, Data Period = 2009060100 - 2009063018
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Statistics for Temperature from ENVISAT / GOMOS
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Fig. 5. As Fig. 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 = 2009060100 to 2009063018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 02 (0.2 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 02 (0.2 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 03 (0.4 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 04 (0.7 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 05 (1.1 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 06 (1.7 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 06 (1.7 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 07 (2.6 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 08 (3.9 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
All Data
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GOMOS on ENVISAT, Temperature, Level 07 (2.6 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 08 (3.9 hPa)
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL = 02, 0.20 HPA LEVEL = 02, 0.20 HPA
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
MEAN OBSERVATION [K] (ALL)
DATA PERIOD = 2009060100 - 2009063018
EXP = 0001, LEVEL = 02, 0.20 HPA

Min: 233.77 Max: 259.41 Mean: 240.52
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
MEAN FIRST GUESS DEPARTURE (OBS-FG) [K] (ALL)
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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
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 = 2009043018 - 2009063018
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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 = 2009043018 - 2009063018
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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 = 2009043018 - 2009063018
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REPORT ABOUT ENVISAT GOMOS NRT WATER VAPOUR DATA
(GOM_RR__2P) FOR JUNE 2009

Rossana Dragani

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

July 8, 2009

STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2009060100 - 2009063018
EXP =0001, LAYER =06, 1.70 - 2.60 HPA
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMORMNwater vapour data for level 6 (1.7-2.6
hPa) for June 2009.

STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
LAYER =06, 1.70 - 2.60 HPA (ALL)
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Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISATMBEIS NRT water vapour data per 6-hour
cycle for level 6 (1.7-2.6 hPa) for May-June 2009.
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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 = 2009060100 — 2009063018
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Statistics for Water Vapour from ENVISAT / GOMOS
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT wateapour data in mg/ffor June 2009. The top
plot shows the mean analysis values (red), the mean firsisgéue), the mean observation (green) globally averaglee.
bottom plot shows a similar plot for the tropical band (30083. Plotted are the partial columns for the 16 levels listed
the right of the diagrams.
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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= —60.0, lat_s= —90.0 (all surface types)
EXP = 0001, Data Period = 2009060100 — 2009063018
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Fig. 4. As Fig. 3 but for 3 60-90S.
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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 = 2009060100 to 2009063018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 06 (1.7-2.6 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
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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 = 2009060100 to 2009063018
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 06 (1.7-2.6 hPa)
EXP = 0001 ; Period = 2009060100 to 2009063018
All Data

5000ttt

4000+

3000

[m

-2000- r

OBS-FG

-3000- r

-4000 3

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

Latitude [deg]

10000
7500
5000
2000
1000
750

500 Total number = 10
200 Maximum number per bin = 5

100 OBS min= 7180 max = 1960.00
75 FG min= 22.90 max=  24.20

Latitude min =-63.20 max = -63.09
50

20
10

ymean= 537.83 ystdev= 702.52

10000
7500
5000
2000
1000
750
500

Total number = 6
200 Maximum number per bin= 2

100 OBS min = 169.00 max = 4980.00
75 FG min= 33.70 max= 34.50

Latitude min =-63.20 max = -63.09
50

20 ymean= 105013 ystdev= 1912.65
10

600¢ ANNC
HO4(dZHY INOD) VY.LVYQ HNOdVA ¥31YA 18N SONOD 1VSIANTLNOGY LY0dTY :INVOVHE YNYSSOY



