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1. Key pointsfor July 2011

e The data volume received in July showed an increase of ats8airi the amount of ozone observations
compared with that of June 2011. The water vapour data volwascomparable with that of the
previous month.

e The mean ozone first guess and analysis departures weraltyflietweent15% between 0.4 and 40
hPa in the tropics and at midlatitudes in the SH, as well akendwer stratosphere in the SH extra-
tropics. Slightly larger departures (withih20%) were found in the middle and upper stratosphere
at high latitudes. The standard deviations of the depastwere larger than 10% at all levels and
latitudinal bands; values larger than 50% were found ingdac

e The comparisons between the GOMOS water vapour retrievaldtee ECMWF water vapour first
guess and analyses showed a generally poor level of agreaseiscussed in the last few months.
GOMOS water vapour observations were from one to four orafersagnitude larger than their model
equivalent at most vertical levels and latitudes.

e The monitoring statistics for July were produced with themgional ECMWF model, CY37R2.

2. Quality and amount of received data

Data coverage and amount of received data during July 2@14heown in figures 1 and 2 in the ozone and
water vapour reports. Overall, up to 1669 data were availédyl ozone and up to 423 (good) observations
were delivered for water vapour. These values represenaidérease in the ozone amount compared with
that received in June, while no change was found in the watpowr volume compared with that of the
previous month. The largest number of observations wergleahin the mid stratosphere (see figure 3 in
the attached water vapour and ozone reports). There werbsenations at mid and high latitudes in the
northern hemisphere. Only a small amount of water vapouarwas available at some levels, so that here the
results might not be statistically significant. Nonethglg®y are summarized below for completeness.

3. 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 lareldatitudinal bands.
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In the global mean, the first-guess departures were witltirarid +15% at most vertical levels in the strato-
sphere and lower mesosphere (0.4 kipac 80 hPa). Larger departures$0% in places) were found in the
lower stratosphere (typically>p80 hPa).

In the tropics, the ozone residuals were within -15 and +10%e mesosphere and stratosphere for pressure
levels smaller than 40hPa. Larger departuresq% in places) were found at pressure levels larger than 40
hPa. At midlatitudes in the southern hemisphere, departypecally within £15% were found in most of
the stratosphere (2 hRp< 80 hPa), but larger residuals-$0% in places) were found elsewhere. At high
latitudes in the SH, the first guess and analysis departuzes typically within+-20% at most vertical levels

in the stratosphere and mesosphere.

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

The scatter plots (ozone report: Figures 7-14) generalifico the above analysis. Large scatter was still
found in the GOMOS ozone observations at mesospheric |#valded to a large scatter in the first-guess
departures.

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

4. Water vapour data

The level of agreement between the GOMOS water vapour pscitel the corresponding ECMWF water
vapour first guess and analyses is generally comparabléhaitidiscussed in the last few months. The profile
plots (Water Vapour report: Figures 3-4) show that the GOM@Eer vapour values were from one to four
orders of magnitude larger than those given by the model at wastical levels and all available latitudinal
bands, with the model being drier than the GOMOS observation

The scatter plots (water vapour report: Figures 5-10) carifire above analysis. Where data were available,
they showed large scatter at all vertical levels and avigliitudes that led to large scatter in the first guess
departures. The Hovmoeller plots and the timeseries (esgmted) of GOMOS water vapour and departures
show almost no signal as a consequence of the combinati@wofilimber of data and their poor level of
agreement with their model equivalent.

5. Remarks

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

A variational bias correction for retrieved products beeawperational 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 report made use of only thergditsens acquired in dark-limb conditions as
implemented in the PDS2BUFR converter in May 2007.

All ozone values are in Dobson Units (DU), and water vapoutiglacolumns are in mg/f
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STATISTICS FOR OZONE FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2011062100 - 2011072112
EXP = 0001, LAYER = 07, 2.60 - 3.90 HPA
Min: 1 Max: 3 Mean: 1.0986
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMORTNozone data for layer 7 (2.60-3.90 hPa) for July 2011.

STATISTICS FOR OZONE FROM ENVISAT / GOMOS
LAYER =07, 2.60 - 3.90 HPA (ALL)
NUMBER OF OBSERVATIONS IN AVERAGE
EXP = 0001, DATA PERIOD = 2011053118 - 2011073118
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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 7 (2.60-3.90 hPa) for June-July 2011.
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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 = 2011070100 - 2011073118
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Statistics for Ozone from ENVISAT / GOMOS
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT ozonata in DU for July 2011 (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)
EXP = 0001, Data Period = 2011070100 - 2011073118
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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
Area: lon_w= 0.0, lon_e=360.0, lat_n=-30.0, lat_s= -60.0 (all surface types)
EXP = 0001, Data Period = 2011070100 - 2011073118
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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
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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, Ozone, Layer 01 (0.1-0.2 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 02 (0.2-0.4 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 01 (0.1-0.2 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 05 (1.1-1.7 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 06 (1.7-2.6 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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GOMOS on ENVISAT, Ozone, Layer 05 (1.1-1.7 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 06 (1.7-2.6 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa) GOMOS on ENVISAT, Ozone, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118 EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 09 (6.1-10 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 10 (10-20 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 09 (6.1-10 hPa)
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 10 (10-20 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118

Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
All Data
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Ozone, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Ozone, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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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)
EXP = 0001 ; Period = 2011070100 to 2011073118 EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude Scatterplot of FG Departures versus Latitude
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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 = 2011053118 - 2011073118
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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=-30.0, lat_s=-60.0 (all surface types)
EXP = 0001, Data Period = 2011053118 - 2011073118
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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= 30.0, lat_s= -30.0 (all surface types)
EXP = 0001, Data Period = 2011053118 - 2011073118
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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 = 2011053118 - 2011073118
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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)
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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)
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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 = 2011053118 - 2011073118
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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=-60.0 (all surface types)
EXP = 0001, Data Period = 2011053118 - 2011073118
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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 = 2011053118 - 2011073118
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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 = 2011053118 - 2011073118
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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
LAYER =12, 40.00 - 60.00 HPA (ALL)
ZONAL MEAN OBSERVATION [ DU ]
EXP = 0001, DATA PERIOD = 2011053118 - 2011073118
Min: 8.2006 Max: 137.67 Mean: 37.503
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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 = 2011053118 - 2011073118
Min: 122.78 Max: 384.84 Mean: 213.81
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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 = 2011053118 - 2011073118
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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 WATER VAPOUR DATA
(GOM_RR__2P) FOR JULY 2011

Rossana Dragani

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

August 4, 2011

STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
DATA PERIOD = 2011062100 - 2011072112
EXP = 0001, LAYER = 07, 2.60 - 3.90 HPA
Min: 1 Max: 2 Mean: 1.0047
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Fig. 1. Geographical distribution of mean number of ENVISAT GOMORMNwater vapour data for level 7 (2.6-3.9
hPa) for July 2011.

STATISTICS FOR WATER VAPOUR FROM ENVISAT / GOMOS
LAYER =07, 2.60 - 3.90 HPA (ALL)
NUMBER OF OBSERVATIONS IN AVERAGE
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Min: 0 Max: 7 Mean: 0.050737
] F %% 1000
80] 5 B
704 7
1 3 ES
604 L6
504 Fs 27
40-] Fa 25
30] [ad 23
] Fac 21
° 204 e Fac -
g 10 o p—r— T Fic
£ o7 il FETERL om0 17
G0} ™ - R —— gt T f1 15
20 4= L am F2 13
0] ettt T F3l 11
40] Ll F-alg
507—" - - E--. 5 7
60 et 6|
b R mima e mm om0 e . 5
701 -—— ——— 7| 3
80 F-8
B T T T R T T T I AR 0 L

T I LG 7 8 St 2a1atob1716192001227324252621282030 1 3 5 4 5 6 7 8 § 011121314 151617 16192021 2223242526272 203031
L

Fig. 2. Hovmoeller diagram of zonal mean number of data of ENVISATMEIS NRT water vapour data per 6-hour
cycle for level 7 (2.6-3.9 hPa) for June-July 2011.
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JuLy 2011

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 = 2011070100 — 2011073118
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Fig. 3. Time mean vertical distribution of ENVISAT GOMOS NRT wateapour data in mg/ffor July 2011. 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 tropics (30N-309htfed are the partial columns for the 16 levels listed tortgkt
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= —30.0, lat_s= —60.0 (all surface types)
EXP = 0001, Data Period = 2011070100 — 2011073118
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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 = 2011070100 to 2011073118
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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 = 2011070100 to 2011073118
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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 = 2011070100 to 2011073118
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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 = 2011070100 to 2011073118
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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 = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 08 (3.9-6.1 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 07 (2.6-3.9 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 08 (3.9-6.1 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 12 (40-60 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 11 (20-40 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 12 (40-60 hPa)
EXP =0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of Observations versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 13 (60-80 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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Scatterplot of FG Departures versus Latitude
GOMOS on ENVISAT, Integrated Water Vapour, Layer 14 (80-100 hPa)
EXP = 0001 ; Period = 2011070100 to 2011073118
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