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1. Key pointsfor September 2009

e The amount of GOMOS observations available in Septembed 2@8 again higher than that available
during the first half of 2009.

e The quality of the GOMOS data was found generally stablendu8eptember 2009, and comparable
with that of August.

¢ The mean temperature first guess and analysis departuresypécally within £1% at most levels
in the stratosphere. Larger departures up to -4% (aboutw&g seen in the mesosphere. The mean
standard deviation of the first-guess and analysis deantuere typically about 1% in the stratosphere
and within 1 and 2% in the mesosphere at all the availableithitial bands.

¢ The stratospheric ozone first guess and analysis depawaresvithin -5 and +30% at all stratospheric
levels in the global average and in the mean over the mid ayfd&iitudes in the SH. In the tropics, the
ozone residuals were typically within -5 and +10% fer4DhPa. Larger departures%0% in places)
were found elsewhere. The standard deviations of the depanivere larger than 10% at all levels and
latitudinal bands.

e The comparisons between the GOMOS water vapour retrievaldtee ECMWF water vapour first
guess and analyses showed a poor level of agreement alsptien8eer 2009, with GOMOS water
vapour observations being from one to three orders of madailarger than their model equivalent at
all available vertical levels and latitudes.

e The monitoring statistics for September were produced thggtoperational ECMWF model, CY35R3.

2. Quality and amount of received data

Data coverage and amount of received data during Septerib8raze shown in figures 1 and 2 in the tem-
perature, ozone and water vapour reports. Overall, juseiuhd00 (good) observations were available for
temperature, about 1600 were available for ozone and just480 (good) observations for water vapour,
with an overall amount of observations in September skgérhaller than that received in August 2009. The
largest number of observations were sampled in the mesesphd upper stratosphere in the cases of tem-
perature and ozone (see figure 3 in the attached temperati@zane reports), and in the mid stratosphere
in the case of water vapour (see figure 3 in the attached waferwr report). There were no observations at
mid and high latitudes in the NH, and a very limited amounti@ ¢quatorial band, particularly in the case of
water vapour.
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3. GOMOStemperature data

The profile plots (temperature report: Figures 3-6) show, timathe global average and in the mean over
the midlatitudes in the SH, the first-guess and analysisrtiegs were almost zero in the stratosphere (for
pressures larger than 20hPa), while small negative departip to -0.5% (about 1K) can be found in the
upper stratosphere. In the mesosphere, the mean temgedapartures were up to -4% (about -8K). In the
tropics, the first guess and analysis departures were megattd up to -1% (-2K) in all the stratosphere, and
up to -4% (-8K) in the mesosphere. At high latitudes in the Bbkitive departures up to +1% (2 K) were
found in the lower stratosphere (for pressures larger tiddiP2), and negative up to -1% (-2 K) in the rest of
the stratosphere. Departures within -3 and +2% (betweend8-4K) were found in the mesosphere at these
latitudes. The mean standard deviation of the first-guedsaalysis departures were about 1% in the whole
stratosphere and within 1 and 2% in the mesosphere at al/#ikalale latitudinal bands.

The scatter plots (temperature report: Figures 7-14) sH@avamilar level of agreement between the tem-
perature in the GOMOS files and the operational ECMWF tentpexanalyses, with a variability of the
first-guess departures withihdK at most vertical levels in the stratosphere. Slightlgéardepartures were
found in the mesosphere.

The Hovmoeller plots and the timeseries of the temperaiartee GOMOS files and their departures from
the ECMWF temperature first-guess and analyses at seveets lre shown in Figures 15-16, 19-22 of the
temperature report, respectively. Both the Hovmoelletgaod the timeseries confirmed the results discussed
above.

4. GOMOSozonedata

The profile plots (ozone report: Figures 3-6) show that bbéhdzone first guess and analyses were within
the observation one-standard deviation range at all lewsdslatitudinal bands. In the global average, the
first-guess departures were within -5 and +30% in the sipar®. Larger departures $0% in places) were
found in the mesosphere. The standard deviations of thatdegawere larger than 10% at all levels.

When averaged over latitudinal bands, first guess and asalgpartures within -5 and +10% were found in
most of the stratosphere<@0hPa) in the tropical band. Large biases were seen in theealdower Strato-
sphere (p-40hPa), while in the mesosphere the first guess and anabs@stdres were typically within -15
and +7%. At midlatitudes in the SH, the GOMOS ozone valueglagid model equivalent showed residuals
typically within —10 and +25% in the stratosphere. Larger departures werelfelsewhere. Positive first
guess and analysis departures within +1 and +20% were foumad st of the stratosphere and mesosphere at
high latitudes in the SH.

The standard deviations of the analysis and first guess teparwere larger than 10% at all levels and
latitudinal bands.

The scatter plots (0zone report: Figures 7-14), the tinlesef GOMOS ozone and departures (ozone report:
Figure 15-18) and the Hovmoeller plots (ozone report: FdL8-20) confirm the level of agreement between
NRT GOMOS ozone retrievals and the ECMWF ozone analysessiged above.

5. Water vapour data

Water vapour data were only available at mid and high lagituich the SH during August 2009, in the ratio
of about one third and two thirds, respectively. A stataticinsignificant number of observations (up to
3) were available in the tropical band (see bottom panel offé@ in the water vapour report). The level
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of agreement between the GOMOS water vapour profiles andbtihesponding ECMWF water vapour first
guess and analyses was generally poor as already discassediast few months. The profile plots (Water
Vapour report: Figures 3-4) showed that the GOMOS water wapalues were from one to three orders
of magnitude larger than those given by the model at all e&@rtevels and available latitudinal bands. The
level of agreement at high latitudes in the SH was generalind higher than that at midlatitudes, although
differences of about one order of magnitude were still saghe first-guess and analysis departures at most
levels in the Stratosphere, with the model being drier thenrGOMOS observations.

The scatter plots (water vapour report: Figure 5-9) conflimdbove analysis. Where data were available,
they showed large scatter at all vertical levels and aviglitudes, 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 ofdimdination of low number of data and their

poor quality.

6. Remarks

This monitoring report was produced with the operationaM&ZF model (CY35R3). Ozone layers from
SBUV/2 on NOAA-17 and NOAA-18, SCIAMACHY total column ozogroduced by KNMI), and OMI to-
tal column ozone were actively assimilated. MERIS totaliomh water vapour (TCWV) was also assimilated
from September 2009.

A variational bias correction for retrieved products beeasperational in September 2009 in the ECMWF
model CY35R3. All the assimilated ozone products (with théy @xception of the SBUV/2 data) and the
MERIS TCWV were bias corrected.

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

All ozone values are in Dobson Units (DU), temperaturesat€, iand water vapour partial columns are in
mg/n?.
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2009090100 - 2009093018
EXP = 0001, LAYER = 07, 2.60 - 3.90 HPA
Min: 1 Max: 2 Mean: 1.0286
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMORTNozone data for layer 7 (2.60-3.90 hPa)

for September 2009.
STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER =07, 2.60 - 3.90 HPA (ALL)
NUMBER OF OBSERVATIONS IN AVERAGE
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
Min: 0 Max: 9 Mean: 0.210374
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Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISATMBIS NRT ozone data per 6-hour cycle for
layer 7 (2.60-3.90 hPa) for August-September 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 = 2009090100 - 2009093018
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT ozonata in DU for September 2009 (global mean).
The top plot shows the mean analysis values (red), the mesrgfiess (blue), the mean observation (red), and the mean
observation (green) +/- 1 standard deviation (green ddited). The bottom plot shows the departures and the standar
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)
EXP = 0001, Data Period = 2009090100 - 2009093018
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Fig. 4. As Fig. 3 but for 30N-30S.



ROSSANA DRAGANI: REPORT ABOUTENVISAT GOMOS NRT CONE DATA (GOM_RR__2P)FOR SEPTEMBER
2009

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 = 2009090100 - 2009093018
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Fig. 5. 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)
EXP = 0001, Data Period = 2009090100 - 2009093018
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Fig. 6. As Fig. 3 but for 60-90S.



Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 01 (0.1-0.2 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018

Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 01 (0.1-0.2 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 03 (0.4-0.7 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 04 (0.7-1.1 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 03 (0.4-0.7 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 05 (1.1-1.7 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 06 (1.7-2.6 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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 = 2009090100 to 2009093018
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GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 08 (3.9-6.1 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 09 (6.1-10 hPa) GOMOS on ENVISAT, Ozone, Layer 09 (6.1-10 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018 EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 12 (40-60 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 12 (40-60 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018

All Data

600
500
400+
300+

2001
O 100
—

())-100+

o

O-200-
-300
-400

-500

-600

0-80-70-60-50-40-30-20-10 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 = 720

Maximum number per bin= 26
OBS min= 2.47max= 121.88

FG min= 5.65max=49.50
Latitude min =-70.05max = 30.68
ymean= 135 ystdev= 10.43
Total number = 632

Maximum number per bin= 37
OBS min= 0.98 max= 350.22

FG min= 293 max= 43.15
Latitude min =-70.05 max = -16.79
ymean= 0.35 ystdev= 18.26

600¢
YIGWILAIS HOH (dZ Y INO D) YLVA INOD 1HN SONOD LVSIANILNOGY 140dTY ([ INVOVEQ YNVSSOY



€T

“(edy 00T-T) 9T J9Ae| pue (edy 0ST-00T) ST J8Ae| 1oyInq £ *Bi4 sv T B4

Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 15 (100-150 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 16 (1-100 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 15 (100-150 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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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
Area: lon_w= 0.0, lon_e= 360.0, lat_n=-60.0, lat_s=-90.0 (all surface types) Area: lon_w= 0.0, lon_e= 360.0, lat_n=-30.0, lat_s=-60.0 (all surface types) 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 Ozone from ENVISAT / GOMOS

Layer = 7,2.60 - 3.90 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 = 2009073118 - 2009093018
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Statistics for Ozone from ENVISAT / GOMOS

Layer = 7,2.60 - 3.90 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 = 2009073118 - 2009093018
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Statistics for Ozone from ENVISAT / GOMOS

Layer = 7,2.60 - 3.90 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 = 2009073118 - 2009093018
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Statistics for Ozone from ENVISAT / GOMOS
Layer =12, 40.00 - 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 = 2009073118 - 2009093018

Statistics for Ozone from ENVISAT / GOMOS

Layer =12, 40.00 - 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 = 2009073118 - 2009093018
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Statistics for Ozone from ENVISAT / GOMOS

Layer =12, 40.00 - 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 = 2009073118 - 2009093018
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Statistics for Ozone from ENVISAT / GOMOS

Layer = 16, 1.00 - 75.00 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 = 2009073118 - 2009093018
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Statistics for Ozone from ENVISAT / GOMOS

Layer = 16, 1.00 - 75.00 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 = 2009073118 - 2009093018
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Statistics for Ozone from ENVISAT / GOMOS
Layer = 16, 1.00 - 75.00 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 = 2009073118 - 2009093018
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Latitude
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER = 02, 0.20 - 0.40 HPA (ALL)
ZONAL MEAN OBSERVATION [ DU ]
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER =07, 2.60 - 3.90 HPA (ALL)
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER =02, 0.20 - 0.40 HPA (ALL)
ZONAL MEAN FIRST GUESS DEPARTURE (OBS-FG) [ DU ]
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
Min: -0.250446 Max: 34.282 Mean: 0.041421
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER =07, 2.60 - 3.90 HPA (ALL)
ZONAL MEAN FIRST GUESS DEPARTURE (OBS-FG) [ DU ]
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
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Latitude

Latitude

STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER =12, 40.00 - 60.00 HPA (ALL)
ZONAL MEAN OBSERVATION [ DU ]
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER = 16, 1.00 - 75.00 HPA (ALL)
ZONAL MEAN OBSERVATION [ DU ]
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER =12, 40.00 - 60.00 HPA (ALL)
ZONAL MEAN FIRST GUESS DEPARTURE (OBS-FG) [ DU ]
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS 8
LAYER = 16, 1.00 - 75.00 HPA (ALL)
ZONAL MEAN FIRST GUESS DEPARTURE (OBS-FG) [ DU ]
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS STATISTICS FOR OZONE FROM ENVISAT / GOMOS
MEAN OBSERVATION [DU] (ALL) MEAN FIRST GUESS DEPARTURE (OBS-FG) [DU] (ALL)
DATA PERIOD = 2009090100 - 2009093018 DATA PERIOD = 2009090100 - 2009093018
EXP = 0001, LAYER = 02, 0.20 - 0.40 HPA EXP = 0001, LAYER =02, 0.20 - 0.40 HPA
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS STATISTICS FOR OZONE FROM ENVISAT / GOMOS
MEAN OBSERVATION [DU] (ALL) MEAN FIRST GUESS DEPARTURE (OBS-FG) [DU] (ALL)
DATA PERIOD = 2009090100 - 2009093018 DATA PERIOD = 2009090100 - 2009093018
EXP = 0001, LAYER =12, 40.00 - 60.00 HPA EXP = 0001, LAYER =12, 40.00 - 60.00 HPA
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REPORT ABOUT ENVISAT GOMOS NRT TEMPERATURE DATA
(GOM_RR__2P) FOR SEPTEMBER 2009

Rossana Dragani

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

October 8, 2009

STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2009090100 - 2009093018
EXP =0001, LEVEL =07, 2.60 HPA
Min: 1 Max: 2 Mean: 1.0283

1000
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14
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12
11
10

S EEGEER]

150W  120W  90°W  60W  30°W 0 30°E 60°E 90°E 120 150°E

Fig. 1. Geographical distribution of mean number of ENVISAT GOMOBTNtemperature data for level 7 (2.6 hPa)
for September 2009.

STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL =07, 2.60 HPA
NUMBER OF OBSERVATIONS IN AVERAGE (ALL)
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
Min: 0 Max: 9 Mean: 0.225737

T I TG 7 8 Stttz iatsb171619700122732425262126%0%031 1 2 5 4 5 8 7 § Q1011121514 151617 1810202122 2324252627 232030
G sep

Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISATMBOS NRT temperature data per 6-hour
cycle for level 7 (2.6 hPa) for August-September 2009.



ROSSANADRAGANI: REPORT ABOUTENVISAT GOMOS NRT TEMPERATUREDATA (GOM_RR__2P)FOR
SEPTEMBER2009

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 = 2009090100 - 2009093018
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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 = 2009090100 - 2009093018
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT temperre data in K for September 2009 (global
mean). The top plot shows the mean analysis values (redjn#aa first-guess (blue), the mean observation (green), and
the mean observation +/- 1 standard deviation (green dbites). The bottom plot shows the departures and the standar
deviation of the departures in %. Plotted are the valueshiod 6 levels listed to the right of the diagrams.



ROSSANADRAGANI: REPORT ABOUTENVISAT GOMOS NRT TEMPERATUREDATA (GOM_RR__2P)FOR
SEPTEMBER2009

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 = 2009090100 - 2009093018
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Fig. 4. As Fig. 3 but for 30N-30S.



ROSSANADRAGANI: REPORT ABOUTENVISAT GOMOS NRT TEMPERATUREDATA (GOM_RR__2P)FOR
SEPTEMBER2009

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= -60.0 (all surface types)
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Fig. 5. As Fig. 3 but for 30-60S.
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Fig. 6. 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 = 2009090100 to 2009093018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 02 (0.2 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 01 (0.1 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data

0-80-70-60-50 -40-30-20-10 0 10 20 30 40 50 60 70 80 90

Latitude [deg]

Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 02 (0.2 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude

GOMOS on ENVISAT, Temperature, Level 03 (0.4 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018

All Data
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Scatterplot of Observations versus Latitude

GOMOS on ENVISAT, Temperature, Level 04 (0.7 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude

GOMOS on ENVISAT, Temperature, Level 04 (0.7 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 05 (1.1 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 06 (1.7 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 05 (1.1 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
Mo e e

10000

7500

5000

2000

1000

750

500 Total number = 1673

200 Maximum number per bin= 31

100 OBS min =233.00 max=288.00
FG min =232.00 max=290.00

7 Latitude min =-70.05 max = 36.21
50
20 ymean= 0.17 ystdev= 2.65
10
5
2

-40 !

~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, Temperature, Level 06 (1.7 hPa)
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Scatterplot of Observations versus Latitude Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 07 (2.6 hPa) GOMOS on ENVISAT, Temperature, Level 07 (2.6 hPa)
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Scatterplot of Observations versus Latitude Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 08 (3.9 hPa) 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 = 2009090100 to 2009093018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 10 (10 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 09 (6.1hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 10 (10 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 11 (20 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 12 (40 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 11 (20 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 12 (40 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude

GOMOS on ENVISAT, Temperature, Level 13 (60 hPa)

EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of Observations versus Latitude

GOMOS on ENVISAT, Temperature, Level 14 (80 hPa)

EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 13 (60 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 14 (80 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 15 (100 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Temperature, Level 16 (120 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 15 (100 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Temperature, Level 16 (120 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL =02, 0.20 HPA
ZONAL MEAN OBSERVATION [ K ]J(ALL)
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
Min: 229.52 Max: 263.5 Mean: 243.19
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL = 03, 0.40 HPA
ZONAL MEAN OBSERVATION [ K J(ALL)
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
Min: 234.71 Max: 271.6 Mean: 253.63
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL = 02, 0.20 HPA
ZONAL MEAN FIRST GUESS DEPARTURE (OBS-FG) [ K J(ALL)
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Latitude
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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 = 2009073118 - 2009093018

Min: 200.87 Max: 251.3 Mean: 224.83
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL = 13, 60.00 HPA
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
LEVEL = 13, 60.00 HPA
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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)
DATA PERIOD = 2009090100 - 2009093018 DATA PERIOD = 2009090100 - 2009093018
EXP = 0001, LEVEL = 02, 0.20 HPA EXP = 0001, LEVEL = 02, 0.20 HPA
Min: 228.83 Max: 262 Mean: 239.43 Min: -22.69 Max: 14.353 Mean: -9.5181
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STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS STATISTICS FOR TEMPERATURE FROM ENVISAT / GOMOS
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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)
DATA PERIOD = 2009090100 - 2009093018 DATA PERIOD = 2009090100 - 2009093018
EXP = 0001, LEVEL =09, 6.10 HPA EXP = 0001, LEVEL =09, 6.10 HPA
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DATA PERIOD = 2009090100 - 2009093018 DATA PERIOD = 2009090100 - 2009093018
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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 = 2009073118 - 2009093018
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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 = 2009073118 - 2009093018
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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 = 2009073118 - 2009093018
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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=-60.0, lat_s=-90.0 (all surface types)
EXP = 0001, Data Period = 2009073118 - 2009093018
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Statistics for Temperature from ENVISAT / GOMOS
Level = 5, 1.10 hPa, All Data
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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=-30.0 (all surface types)
EXP = 0001, Data Period = 2009073118 - 2009093018
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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_n=-60.0, lat_s=-90.0 (all surface types)
EXP = 0001, Data Period = 2009073118 - 2009093018
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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_n=-30.0, lat_s=-60.0 (all surface types)
EXP = 0001, Data Period = 2009073118 - 2009093018
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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)
EXP = 0001, Data Period = 2009073118 - 2009093018
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Statistics for Temperature from ENVISAT / GOMOS
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REPORT ABOUT ENVISAT GOMOS NRT WATER VAPOUR DATA
(GOM_RR__2P) FOR SEPTEMBER 2009

Rossana Dragani

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

October 8, 2009

STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2009090100 - 2009093018
EXP = 0001, LAYER = 07, 2.60 - 3.90 HPA
Min: 1 Max: 2 Mean: 1.0085
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMOBTNwater vapour data for level 7 (2.6-3.9
hPa) for September 2009.

STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
LAYER =07, 2.60 - 3.90 HPA (ALL)
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EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
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Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISATMBETS NRT water vapour data per 6-hour
cycle for level 7 (2.6-3.9 hPa) for August-September 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 = 2009090100 — 2009093018
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT wateapour data in mg/ffor September 2009. The
top plot shows the mean analysis values (red), the meargfiests (blue), the mean observation (green) globally agdrag
The bottom plot shows a similar plot for the tropical bandN380S). Plotted are the partial columns for the 16 levetedis
to the right of the diagrams.
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Fig. 4. As Fig. 3 but for the latitudinal band 30-60S (top panel) and 60-9Gst¢im 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 = 2009090100 to 2009093018
All Data
P

0.100 10°

9000

8000

7000

6000

5000

4000

OBS [mg/m2]

3000

2000

10004

0

0-80 70 -60 -50-40-30-20 -10 0 10 20 30 40 50 60 70 80 O

Latitude [deg]

Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 06 (1.7-2.6 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 05 (1.1-1.7 hPa)
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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 = 2009090100 to 2009093018
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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 Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 09 (6.1-10 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 10 (10-20 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 12 (40-60 hPa)
EXP = 0001 ; Period = 2009090100 to 2009093018
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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 = 2009073118 - 2009093018

Min: 122.08 Max: 0.278 10" Mean: 0.237 10°
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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 = 2009073118 - 2009093018
Min: 172.15 Max: 0.309 10" Mean: 0.305 10°
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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 = 2009073118 - 2009093018

Mean: 0.23510°
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STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
LAYER = 13, 60.00 - 80.00 HPA (ALL)
ZONAL MEAN FIRST GUESS DEPARTURE (OBS-FG) [ MG/M2 ]
EXP = 0001, DATA PERIOD = 2009073118 - 2009093018
Mean: 0.300 10°
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Statistics for Water Vapour from ENVISAT / GOMOS

Layer = 7, 2.60 - 3.90 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 = 2009073118 - 2009093018
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Statistics for Water Vapour from ENVISAT / GOMOS

Layer = 6, 1.70 - 2.60 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 = 2009073118 - 2009093018
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Statistics for Water Vapour from ENVISAT / GOMOS

Layer = 5,1.10 - 1.70 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 = 2009073118 - 2009093018
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