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1. Key points for August 2011� The data volume received in August showed an increase of about 15% in the amount of ozone obser-
vations and of about 13% in the amount of water vapour data compared with that of July 2011, despite
the periods of data unavailability during the last week of the month.� The mean ozone first guess and analysis departures from GOMOSobservations were typically within�15% in the range between 0.4 and 40 hPa in the tropics and between 0.4 and 80 hPa at mid and high
latitudes in the SH. The standard deviations of the ozone first-guess and analysis departures were larger
than 10% at all levels and latitudinal bands; values larger than 50% were found in places.� The comparisons between the GOMOS water vapour retrievals and the ECMWF water vapour first
guess and analyses showed a generally poor level of agreement as discussed in the last few months.
GOMOS water vapour observations were from one to four ordersof magnitude larger than their model
equivalent at most vertical levels and latitudes.� The monitoring statistics for August were produced with theoperational ECMWF model, CY37R2.

2. Quality and amount of received data

Data coverage and amount of received data during August 2011are shown in figures 1 and 2 in the ozone and
water vapour reports. Overall, up to 1918 data were available for ozone and up to 479 (good) observations
were delivered for water vapour. These values represent an increase of 15% in the ozone amount and of 13%
in the water vapour amount compared with that received in July. The largest number of observations were
sampled in the mid stratosphere (see figure 3 in the attached water vapour and ozone reports). There were no
observations at mid and high latitudes in the northern hemisphere. Only a small amount of water vapour data
was available at some levels, so that here the results might not be statistically significant. Nonetheless they
are summarized below for completeness.

3. GOMOS ozone data

The profile plots (ozone report: Figures 3-6) show that both the ozone first guess and analyses were within
the observation one-standard deviation range at all levelsand latitudinal bands.
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In the global mean, the first-guess departures were within�10% at most vertical levels in the stratosphere
and lower mesosphere (0.4 hPa<p< 80 hPa). Larger departures (>50% in places) were found in the lower
stratosphere (typically p> 80 hPa).

In the tropics, the ozone residuals were within -15 and +5% inthe mesosphere and stratosphere for pressure
levels smaller than 40hPa. Larger departures (>50% in places) were found at pressure levels larger than 40
hPa. At midlatitudes in the southern hemisphere, departures typically within -15 and +10% were found in
most of the stratosphere (2 hPa<p< 80 hPa), but larger residuals (>50% in places) were found elsewhere. At
high latitudes in the SH, the first guess and analysis departures were typically within -10 and +15% at most
vertical levels in the stratosphere and mesosphere.

The standard deviations of the analysis and first guess departures were larger than 10% at all levels and
latitudinal bands, exceeding 50% in places.

The scatter plots (ozone report: Figures 7-14) generally confirm the above analysis. Large scatter was still
found in the GOMOS ozone observations at mesospheric levelsthat led to a large scatter in the first-guess
departures.

The timeseries of GOMOS ozone and departures (ozone report:Figure 15-18) and the Hovmoeller plots
(ozone report: Figure 19-20) also confirm the level of agreement between NRT GOMOS ozone retrievals and
the ECMWF ozone analyses discussed above.

4. Water vapour data

The level of agreement between the GOMOS water vapour profiles and the corresponding ECMWF water
vapour first guess and analyses is generally comparable withthat discussed in the last few months. The profile
plots (Water Vapour report: Figures 3-4) show that the GOMOSwater vapour values were generally from
one to four orders of magnitude larger than those given by themodel at most vertical levels and all available
latitudinal bands, with the model being drier than the GOMOSobservations. The only exception is the layer
between 100 and 150hPa where the GOMOS water vapour retrievals appear drier than their model equivalent.

The scatter plots (water vapour report: Figures 5-10) confirm the above analysis. Where data were available,
they showed large scatter at all vertical levels and available latitudes that led to large scatter in the first guess
departures. The Hovmoeller plots and the timeseries (not presented) of GOMOS water vapour and departures
show almost no signal as a consequence of the combination of low number of data and their poor level of
agreement with their model equivalent.

5. Remarks

This monitoring report was produced with the operational ECMWF model (CY37R2). Ozone layers from
SBUV/2 on NOAA-17, NOAA-18, and NOAA-19 were actively assimilated. In addition, SCIAMACHY
total column ozone (produced by KNMI), and OMI total column ozone were also used. MERIS total column
water vapour (TCWV) was assimilated since September 2009.

A variational bias correction for retrieved products became operational in September 2009 in the ECMWF
model CY35R3. All the assimilated ozone products (with the only exception of the SBUV/2 data) and the
MERIS TCWV were bias corrected.

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

All ozone values are in Dobson Units (DU), and water vapour partial columns are in mg/m2.
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMOS NRT ozone data for layer 7 (2.60-3.90 hPa)

for August 2011.
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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 July-August 2011.
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Area: lon_w=   0.0, lon_e= 360.0, lat_n=  90.0, lat_s= -90.0 (all surface types)
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EXP = 0001, Data Period = 2011080100 - 2011083118

Area: lon_w=   0.0, lon_e= 360.0, lat_n=  90.0, lat_s= -90.0 (all surface types)

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 2011 (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 dottedlines). 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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Fig. 4. As Fig. 3 but for 30N-30S.
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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 30S-60S.
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Fig. 6. As Fig. 3 but for 60-90S.
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 03 (0.4-0.7 hPa)
Scatterplot of FG Departures versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 04 (0.7-1.1 hPa)
Scatterplot of FG Departures versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 03 (0.4-0.7 hPa)
Scatterplot of Observations versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 04 (0.7-1.1 hPa)
Scatterplot of Observations versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 05 (1.1-1.7 hPa)
Scatterplot of FG Departures versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 06 (1.7-2.6 hPa)
Scatterplot of FG Departures versus Latitude

1

2

5

10

20

50

75

100

200

500

750

1000

2000

5000

7500

10000

y mean =      0.07     y stdev =      0.52

Latitude  min = -73.80 max =     15.10
FG  min =   1.91 max =      5.28
OBS  min =   0.57 max =      7.52

Maximum number per bin =      25
Total number =         1903

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

Latitude  [ deg ]

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

6

O
B

S
  [

 D
U

 ]

All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 05 (1.1-1.7 hPa)
Scatterplot of Observations versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 06 (1.7-2.6 hPa)
Scatterplot of Observations versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
Scatterplot of FG Departures versus Latitude

1

2

5

10

20

50

75

100

200

500

750

1000

2000

5000

7500

10000

y mean =     -0.18     y stdev =      0.77

Latitude  min = -73.80 max =     15.10
FG  min =   3.33 max =      7.99
OBS  min =   0.71 max =     16.53

Maximum number per bin =      35
Total number =         1911

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

Latitude  [ deg ]

-12
-11
-10

-9
-8
-7
-6
-5
-4
-3
-2
-1
0
1
2
3
4
5
6
7
8
9

10
11
12

O
B

S
-F

G
  [

 D
U

 ]

All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 08 (3.9-6.1 hPa)
Scatterplot of FG Departures versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
Scatterplot of Observations versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 08 (3.9-6.1 hPa)
Scatterplot of Observations versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 09 (6.1-10 hPa)
Scatterplot of FG Departures versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118
GOMOS on ENVISAT, Ozone, Layer 10 (10-20 hPa)

Scatterplot of FG Departures versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 09 (6.1-10 hPa)
Scatterplot of Observations versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118
GOMOS on ENVISAT, Ozone, Layer 10 (10-20 hPa)

Scatterplot of Observations versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118
GOMOS on ENVISAT, Ozone, Layer 11 (20-40 hPa)

Scatterplot of FG Departures versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118
GOMOS on ENVISAT, Ozone, Layer 12 (40-60 hPa)

Scatterplot of FG Departures versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118
GOMOS on ENVISAT, Ozone, Layer 11 (20-40 hPa)

Scatterplot of Observations versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118
GOMOS on ENVISAT, Ozone, Layer 12 (40-60 hPa)

Scatterplot of Observations versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118
GOMOS on ENVISAT, Ozone, Layer 13 (60-80 hPa)

Scatterplot of FG Departures versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Ozone, Layer 14 (80-100 hPa)
Scatterplot of FG Departures versus Latitude
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All Data
EXP = 0001 ; Period = 2011080100 to 2011083118
GOMOS on ENVISAT, Ozone, Layer 13 (60-80 hPa)

Scatterplot of Observations versus Latitude
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REPORT ABOUT ENVISAT GOMOS NRT WATER VAPOUR DATA
(GOM RR 2P) FOR AUGUST 2011

Rossana Dragani

ECMWF, Shinfield Park, Reading, RG2 9AX, United Kingdom,

Emails: Rossana.Dragani@ecmwf.int, Tel: 0044 118 9499259

September 7, 2011
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMOS NRT water vapour data for level 7 (2.6-3.9

hPa) for August 2011.
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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 July-August 2011.
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ROSSANA DRAGANI : REPORT ABOUTENVISAT GOMOS NRT WATER VAPOUR DATA (GOM RR 2P) FOR

AUGUST 2011

Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT water vapour data in mg/m2 for August 2011. 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 tropics (30N-30S). Plotted are the partial columns for the 16 levels listed to theright

of the diagrams.

2



ROSSANA DRAGANI : REPORT ABOUTENVISAT GOMOS NRT WATER VAPOUR DATA (GOM RR 2P) FOR

AUGUST 2011

Fig. 4. As Fig. 3 but for the latitudinal band 30-60S (top panel) and 60-90S (bottom panel).
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 06 (1.7-2.6 hPa)
Scatterplot of FG Departures versus Latitude

1

2

5

10

20

50

75

100

200

500

750

1000

2000

5000

7500

10000

y mean =     90.06     y stdev =    538.63

Latitude  min = -71.83 max =     14.61
FG  min =  27.90 max =     38.40
OBS  min =   1.51 max =   4250.00

Maximum number per bin =      62
Total number =          329

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

Latitude  [ deg ]

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

0.100 10
5

O
B

S
  [

 m
g/

m
2 

]
All Data

EXP = 0001 ; Period = 2011080100 to 2011083118
GOMOS on ENVISAT, Integrated Water Vapour, Layer 05 (1.1-1.7 hPa)

Scatterplot of Observations versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 06 (1.7-2.6 hPa)
Scatterplot of Observations versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 07 (2.6-3.9 hPa)
Scatterplot of FG Departures versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 08 (3.9-6.1 hPa)
Scatterplot of FG Departures versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 07 (2.6-3.9 hPa)

Scatterplot of Observations versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 08 (3.9-6.1 hPa)
Scatterplot of Observations versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 09 (6.1-10 hPa)
Scatterplot of FG Departures versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 10 (10-20 hPa)
Scatterplot of FG Departures versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 09 (6.1-10 hPa)

Scatterplot of Observations versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 10 (10-20 hPa)
Scatterplot of Observations versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 11 (20-40 hPa)
Scatterplot of FG Departures versus Latitude

1

2

5

10

20

50

75

100

200

500

750

1000

2000

5000

7500

10000

y mean =   -230.85     y stdev =    324.99

Latitude  min = -71.69 max =    -45.65
FG  min = 256.00 max =    601.00
OBS  min =  44.70 max =   4100.00

Maximum number per bin =      29
Total number =          237

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

Latitude  [ deg ]

-5000

-4000

-3000

-2000

-1000

0

1000

2000

3000

4000

5000

O
B

S
-F

G
  [

 m
g/

m
2 

]

All Data
EXP = 0001 ; Period = 2011080100 to 2011083118

GOMOS on ENVISAT, Integrated Water Vapour, Layer 12 (40-60 hPa)
Scatterplot of FG Departures versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 11 (20-40 hPa)

Scatterplot of Observations versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 12 (40-60 hPa)
Scatterplot of Observations versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 13 (60-80 hPa)
Scatterplot of FG Departures versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 14 (80-100 hPa)
Scatterplot of FG Departures versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 13 (60-80 hPa)

Scatterplot of Observations versus Latitude
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GOMOS on ENVISAT, Integrated Water Vapour, Layer 14 (80-100 hPa)
Scatterplot of Observations versus Latitude

1

2

5

10

20

50

75

100

200

500

750

1000

2000

5000

7500

10000

y mean =    486.40     y stdev =   1105.84

Latitude  min = -71.66 max =    -48.40

OBS  min =  22.80 max =   9070.00

Maximum number per bin =      21
Total number =          202

F
ig

.9
.A

s
F

ig.5
butfor

level13
(60-80

hP
a)

and
level14

(80-100
hP

a).

8


