
REPORT ABOUT ENVISAT SCIAMACHY NRT OZONE PRODUCT
(SCI RV 2P) FOR DECEMBER 2005

Vanda da Costa Bechtold

ECMWF, ShinfieldPark, Reading, RG29AX,UnitedKingdom,

Email: Vanda.Bechtold@ecmwf.int, Tel: 00441189499817

January10,2006

1. Key points for December 2005

� SCIAMACHY SCI RV 2Pdataquality notstable

� Changein SCIAMACHY dataon 15December

� SCIAMACHY dataareabout20 DU lower thanECMWF ozonevaluesin the global meanfrom 15
Decemberonwards

� Decreaseof the standarddeviationsof SCIAMACHY dataandof the meandeparturesin the global
mean,on 15December

� Relatively largeozonevaluesin thelatitudeband62.5
�
S-67.5

�
S

� Thismonitoringreportwasproducedwith theoperationalECMWFmodel,CY29R2

2. Quality and amount of received data

This reportcoversSCIAMACHY NRT total columnozonedatafor December2005. Amount of received
dataandtheir quality areshown in Figures1-6 for variouslatitudebands. Geographicaldistributionsand
zonalmeanstimeseriesof numberof data,observation values,first-guessdepartures,andof observations
andfirst-guessdeparturesstandarddeviationsarepresentedin Figures7-11andFigures12-16,respectively.
Figures17-19presentthescatterplotsof SCIAMACHY ozonevaluesagainstfirst-guessandlatitudevalues,
aswell asthescatterplot of first-guessdeparturesof SCIAMACHY ozonevaluesagainstlatitude.

Thetimeseriesplotsshow thatSCIAMACHY dataqualitywasnotstablein December. A suddenchange
to lower SCIAMACHY total ozonecolumnsin the globalmeanoccurredon 15 December. This changeis
clearlyseenin theglobalandin thezonalmeantimeseriesplots(Figure1 andFigures13-16,respectively).
After 15 Decemberthe global meandepartures(SCIAMACHY-ECMWF) areabout- 20 DU. The drift in
the meandeparturesseenin Novemberin the northernextratropicsdisappearedon 15 December, however
therearestill large(negative) departuresin thoselatitudes,e.g. at high latitudesmeandeparturescanreach
-240DU. Large(positive)meandepartures(up to +240DU) arealsoseenin thesouthernhemispherein the
latitudeband62.5

�
-67.5

�
S.

Thestandarddeviationsof themeananalysisandfirst-guessdepartures,andof SCIAMACHY datathem-
selves,decreasedalmosteverywhereon 15 December. In the global mean,the standarddeviationsof the
departureshave decreasedfrom valuesabout60 DU before15 Decemberto valuesabout35 DU after 15
December. TheSCIAMACHY datastandarddeviationshavedecreasedfrom valuesabout95 DU to 35 DU.
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The most noticeabledecreasein the standarddeviations is seenat the high latitudes,in particular in the
southernhemisphere(from valuesabove100DU before15Decemberto valuesbetween25- 45DU after15
December).

The geoplots alsoillustratethat the largestmodelbiasesandthe largeststandarddeviationsof SCIA-
MACHY dataandof thedepartures,arelocatedin thehigh latitudesin bothhemispheres(Figures9-11).The
relatively largebiasessouthof 50

�
S alongabout0

�
and90

�
E meridians,whichhavebeenreportedsincelast

September, havedisappearedthis month.

Theoff-set in SCIAMACHY dataobservedon 15 Decemberis alsovery clearin theHovmoellerplots.
Theseplots show that the unrealisticallyhigh ozonevalues(500-1000DU) seenlast monthin the latitude
belt 70

�
S-82.5

�
S disappearedafter15 December. However, relatively largeozonevaluesin thelatitudeband

62.5
�
S-67.5

�
S areseenfrom that dateonwards. The Hovmoellerplots further illustratethe large negative

meanfirst-guessdeparturesat thenorthernhigh latitudesaswell asthe largepositive first-guessdepartures
in thelatitudeband62.5

�
S-67.5

�
S.

The scatterplot of SCIAMACHY ozonevaluesagainstlatitude (Figure 18) exihbit the unrealistically
large ozonevaluesobserved before15 Decemberin the region 70

�
S-82.5

�
S aswell as the relatively large

ozonevaluesin the latitudeband62.5
�
S-67.5

�
S that occurredfrom 15 Decemberonwards. This plot also

shows relatively low ozonevaluesat thenorthernhigh latitudes.Thelargepositive andnegativemeanfirst-
guessdeparturesseenat southernandnorthernlatitudes,respectively, arealsoobservedin thescatterplot of
first-guessmeandeparturesagainstlatitudes(Figure19).

Despitethe improvementon the dataquality observedfrom 15 Decemberon, SCIAMACHY datahave
not reachedyet the fairly goodquality observed before15 October, when the wrong handlingof the sea-
sonindex of the operationalprocessorIPF version5.04started.Accordingto the productdisclaimer(visit
http://envisat.esa.int/dataproducts/availability/disclaimersfor furtherinformation),this incorrecthandlingof
the seasonindex lastsuntil 31 December, thereforethe improvementon the dataquality to the levels seen
before15 October(i.e. meanfirst-guessdeparturesabout-5 DU in the global with standarddeviationsof
about15 DU) wasnot expectedthismonth.

Thereareno datafrom 2 Decemberat 18 UTC to 3 Decemberat 12 UTC, on 24 December(06 and12
UTC) andfrom 25 Decemberat 06UTC to 27Decemberat 00 UTC.

3. Remarks

This monitoring reportwasproducedwith the operationalECMWF model (CY29R2). In cycle CY29R2
ozonelayersfrom SBUV/2 on NOAA-16 andSCIAMACHY total columnozonedataproducedby KNMI
areactively assimilated.Thecomparisonof SCI RV 2PdataagainsttheECMWFozonefield doesnot give
anindependentvalidation.

All ozonevaluesarein DobsonUnits (DU).
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EXP = 0001, Data Period = 2005103118 - 2005123118

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

Layer =  1, 0.10 - 1013.25 hPa,  All Data

Statistics for Ozone from ENVISAT / SCIAMACHY
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Fig. 1. Timeseriesof meanobservations,first guessandanalysisvalues(toppanel),first-guessandanalysisdepartures

(secondpanel),standarddeviations (third panel)andnumberof data(bottompanel)per 6-hour cycle for ENVISAT

SCIAMACHY NRT ozonedatafor NovemberandDecember2005(Globalmeans).
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EXP = 0001, Data Period = 2005103118 - 2005123118

Area: lon_w=   0.0, lon_e= 360.0, lat_n=  90.0, lat_s=  60.0 (all surface types)

Layer =  1, 0.10 - 1013.25 hPa,  All Data

Statistics for Ozone from ENVISAT / SCIAMACHY
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Fig. 2. As Fig.1but for 90-60N.
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EXP = 0001, Data Period = 2005103118 - 2005123118

Area: lon_w=   0.0, lon_e= 360.0, lat_n=  60.0, lat_s=  30.0 (all surface types)

Layer =  1, 0.10 - 1013.25 hPa,  All Data

Statistics for Ozone from ENVISAT / SCIAMACHY
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Fig. 3. As Fig. 1 but for 60-30N.
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EXP = 0001, Data Period = 2005103118 - 2005123118

Area: lon_w=   0.0, lon_e= 360.0, lat_n=  30.0, lat_s= -30.0 (all surface types)

Layer =  1, 0.10 - 1013.25 hPa,  All Data

Statistics for Ozone from ENVISAT / SCIAMACHY
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Fig. 4. As Fig. 1 but for 30N-30S.
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EXP = 0001, Data Period = 2005103118 - 2005123118

Area: lon_w=   0.0, lon_e= 360.0, lat_n= -30.0, lat_s= -60.0 (all surface types)

Layer =  1, 0.10 - 1013.25 hPa,  All Data

Statistics for Ozone from ENVISAT / SCIAMACHY
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Fig. 5. As Fig. 1 but for 30-60S.
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EXP = 0001, Data Period = 2005103118 - 2005123118

Area: lon_w=   0.0, lon_e= 360.0, lat_n= -60.0, lat_s= -90.0 (all surface types)

Layer =  1, 0.10 - 1013.25 hPa,  All Data

Statistics for Ozone from ENVISAT / SCIAMACHY
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Fig. 6. As Fig. 1 but for 60-90S.
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Min:   1          Max:   56          Mean:   5.7483
EXP = 0001, LAYER = 01, 0.10 - 1013.25 HPA
DATA PERIOD = 2005120100 - 2005123118

NUMBER OF OBSERVATIONS PER GRID SQUARE (ALL)
STATISTICS FOR OZONE FROM ENVISAT / SCIAMACHY
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Fig. 7. Geographicaldistribution of meannumberof datafor ENVISAT SCIAMACHY NRT ozonedatafor December2005.
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Min:   80.782          Max:   633.3          Mean:   279.12
EXP = 0001, LAYER = 01, 0.10 - 1013.25 HPA
DATA PERIOD = 2005120100 - 2005123118

MEAN OBSERVATION [DU] (ALL)
STATISTICS FOR OZONE FROM ENVISAT / SCIAMACHY
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Fig. 8. Geographicaldistribution of meanobservationvaluesfor ENVISAT SCIAMACHY NRT ozonedatafor December2005.

Min:   0          Max:   299.39
EXP = 0001, LAYER = 01, 0.10 - 1013.25 HPA
DATA PERIOD = 2005120100 - 2005123118

STDV OF OBSERVATIONS [DU] (ALL)
STATISTICS FOR OZONE FROM ENVISAT / SCIAMACHY
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Fig. 9. Geographicaldistribution of thestandarddeviation of themeanobservationvaluesfor ENVISAT SCIAMACHY

NRT ozonedatafor December2005.
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VANDA DA COSTA BECHTOLD: REPORT ABOUT ENVISAT SCIAMACHY NRT OZONE PRODUCT (SCI RV 2P)
FOR DECEMBER 2005

Min:   -325.81          Max:   330.8          Mean:   -9.6947
EXP = 0001, LAYER = 01, 0.10 - 1013.25 HPA
DATA PERIOD = 2005120100 - 2005123118
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Fig. 10. Geographicaldistribution of meanfirst-guessdeparturesfor ENVISAT SCIAMACHY NRT ozonedatafor December2005.

Min:   0          Max:   301.36
EXP = 0001, LAYER = 01, 0.10 - 1013.25 HPA
DATA PERIOD = 2005120100 - 2005123118
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Fig.11. Geographicaldistributionof thestandarddeviationof themeanfirst-guessdeparturesfor ENVISAT SCIAMACHY

NRT ozonedatafor December2005.
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VANDA DA COSTA BECHTOLD: REPORT ABOUT ENVISAT SCIAMACHY NRT OZONE PRODUCT (SCI RV 2P)
FOR DECEMBER 2005

Min:   0          Max:   237          Mean:   38.584
EXP = 0001, DATA PERIOD = 2005103118 - 2005123118

NUMBER OF OBSERVATIONS IN AVERAGE
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Fig. 12. Hovmoellerdiagramof zonalmeannumberof datafor ENVISAT SCIAMACHY NRT ozonedataper6-hourcycle

for NovemberandDecember2005.
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VANDA DA COSTA BECHTOLD: REPORT ABOUT ENVISAT SCIAMACHY NRT OZONE PRODUCT (SCI RV 2P)
FOR DECEMBER 2005

Min:   96.5          Max:   724.84          Mean:   279.55
EXP = 0001, DATA PERIOD = 2005103118 - 2005123118

ZONAL MEAN OBSERVATION [ DU ]
LAYER = 01, 0.10 - 1013.25 HPA (ALL)
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Fig. 13. Hovmoellerdiagramof zonalmeanobservationvaluesfor ENVISAT SCIAMACHY NRT ozonedataper6-hourcycle

for NovemberandDecember2005.

Min:   0          Max:   262.12          Mean:   23.385
EXP = 0001, DATA PERIOD = 2005103118 - 2005123118

STDV OF OBSERVATION [ DU ]
LAYER = 01, 0.10 - 1013.25 HPA (ALL)
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Fig. 14. Hovmoellerdiagramof thezonalmeanobservationstandarddeviationsfor ENVISAT SCIAMACHY NRT ozonedata

per6-hourcycle for NovemberandDecember2005.
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VANDA DA COSTA BECHTOLD: REPORT ABOUT ENVISAT SCIAMACHY NRT OZONE PRODUCT (SCI RV 2P)
FOR DECEMBER 2005

Min:   -312.1          Max:   378.54          Mean:   -9.3926
EXP = 0001, DATA PERIOD = 2005103118 - 2005123118
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LAYER = 01, 0.10 - 1013.25 HPA (ALL)
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Fig. 15. Hovmoellerdiagramof zonalmeanfirst-guessdeparturesfor ENVISAT SCIAMACHY NRT ozonedataper 6-hour

cycle for NovemberandDecember2005.

Min:   0          Max:   277.0          Mean:   21.367
EXP = 0001, DATA PERIOD = 2005103118 - 2005123118
STDV OF FIRST GUESS DEPARTURES (OBS-FG) [ DU ]
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Fig. 16. Hovmoellerdiagramof zonalmeanfirst-guessdeparturesstandarddeviationsfor ENVISAT SCIAMACHY NRT ozone

dataper6-hourcycle for NovemberandDecember2005.
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VANDA DA COSTA BECHTOLD: REPORT ABOUT ENVISAT SCIAMACHY NRT OZONE PRODUCT (SCI RV 2P)
FOR DECEMBER 2005
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SCIAMACHY on ENVISAT, total column
Scatterplot of OBS versus FG
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Fig. 17. Scatterplot of ENVISAT SCIAMACHY ozonevaluesagainstfirst-guessfor December2005. Thecoloursshow the

numberperbin, theblackdotsthemeanvaluesperbin.
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SCIAMACHY on ENVISAT, total column
Scatterplot of Observations versus Latitude
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Fig. 18. Scatterplot of ENVISAT SCIAMACHY ozonevaluesagainstlatitude for December2005. The coloursshow the

numberperbin, theblackdotsthemeanvaluesperbin.
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SCIAMACHY on ENVISAT, total column
Scatterplot of FG Departures versus Latitude
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Fig. 19. Scatterplot of first-guessdeparturesof ENVISAT SCIAMACHY ozoneagainstlatitude for December2005. The

coloursshow thenumberperbin, theblackdotsthemeanvaluesperbin.
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