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ABSTRACT

Water vapour and metham are two of the target gases
retrieved opeationally in nearreal-time (NRT) from

the Michelson Interfeometerfor Passie Atmospleric

Soundng (MIPAS) on Envisat.

Watervapou and methaneare chemially linked, since
metham oxidation is the main sourceof water vapaur
in the stratosphar. The oxidationof methaneaventially
produceswatervapair andmoleculathydrogen suchthat
the sumH,+H,0+2CH; is apprximately corstantwith
altitude.Assumingthatthe mixing ratio of moleculary-
drogenis constanwith altitudein thelower stratosphee,
we would also expect the quantity H,O + 2CH, to be
reasonhly constanin this region, providing a usefu in-
ternalvalidation test.

Herewe assesshe qudity of watervapou andmethane
profiles from the ESA NRT retrieval, basedon MIPAS

datafrom July 2002 until March 2004. Monthy mears

of MIPAS profilesareusedto examne differencedrom

climatology, andlook for arny biasesor longtermtrends.
Comparisonsarealsomadewith measuementsrom the

HalogenOccultationExperiment(HALOE) ontheUpper
AtmosplereResearclBatellite(UARS).
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1 INTRODUCTION

Monitoring of the Level 2 productshasbeenperfamed
routirely attheUniversity of Oxford. Monthly meanpro-
fileshave beerncalculatedor theMIPAS NearReal-Time
Level 2 products (tempeature,H,0O, O3, HNO3, CHy,
N>O andNO;) from July 2002 until March2004 Here
we presenthe monthly meanprofilesof H.O andCHy.
ThelLevd 2 profileshave beensplitinto differentlatitude
band for the calculationof the mears, andthe morthly
meanprofiles for eachof the products plotted astime—
series. Somespike detectionhasbeenusedin the aver-
aging process, mostly excluding valuesof CH4 greater
than10ppmv andH20 greaterthan 10@ppnv. This ex-
aminatia of thetime—serie®f themorthly meanof the
MIPAS H,O andCHy is intendedo give anoveniew of
thequality of thedataandof ary persistenfeatuesin the
profiles. Theintention wasalsoto try to identify ary step
changsin the datawith time that might have resulted
from changsin the dataprocessingchain. Changesn
processingfor which we thowght we might seechangs
in themontHy meanprdfiles werea Leve 1 fringe count

error correction in March 20, the implenmentationof
cloud detectionin July 2003 anda numker of improve-
mentsto theLevel 1B processingthatwereimplemerted
in Novenber2003.

In orderto check whetherthe morthly mean prdfiles
agreewith what might be expected we also compare
them with referere climatologes, and with HALOE
Level 3 data(1). The refererme climatologes usedin

thesecomprisonsare from the IG2 dataset(2) (used
in the constrution of the initial guessfor MIPAS re-
trievals). Furtherdetailsof the monitaiing thathasbeen
taking placeat Oxford canbe found on the Oxford MlI-

PAS Groupwebpageq3).

2. MONTHLY MEAN PROFILES

Here, the MIPAS data has beensplit into six latitude
band (90S—-65S,65S-20S, 20S-0,0-2N, 20N-&N,
65N-90N) for the calculation of the means. Thesepar
ticular latitude band werechoserbecasethesearethe
band into which the initial guessdatafor the MIPAS
NearReal-Tme retrievalsaresplit.

21 H,O

Fig. 1 shawvs a cortour plot of the MIPAS montHy mean
H>O prdfiiles from July 2002until March2004 In gen-
eral,theprofilesshav aminimum arowndthetropopause,
with the volume mixing ratio (VMR) gradially increas-
ing with heigh, aswould be expecteddueto the oxida-
tion of CH,. Also, drier “tongues” of air canbe seen
propogatirg upwards from thetropicaltropgausen the
equatoial regions. This would appearto be corsistent
with the “tropical taperecordr effect” (4). However,
therearesomeobvious prodemswith the MIPAS water
vapaur prdiles. The profilestendto shav a reasonaly
sharpdecreasat the highestretrieval altitude, which is
not a featureexpectal in the realatmosplere. Also, val-
uesat the secondhighestretrieval altitude seemrather
larger thanwould beexpected Therearealsosomeunre-
alistically highvaluesof H,O VMR in thesouthen polar
morthly mears for the 2008 southen hemisplerewinter.
It is thoudht thatthis may have beendueto polar strato-
sphericclouds,which would be consistentwith the low
tempeaturesobsered for this time periad, which could
have causedlifficultiesin the MIPAS retrievals.

2.2 CH4

Fig. 2 shows a plot of the time-seriesof the MIPAS
morthly meanCH, prdfiiles from July 2002 to March



2004. A strongseasonatycle canbe seenin polarre-
gions,dueto the gereral descenithg motion of the air at
certaintimesof year CH, is producedat the surface,is
well-mixed in the troposphereandbroken down in the
stratosphex by oxidation andphaolysis. It is therefae
expectedthatthe CH4 profilesshoulddecreasenoroton-
ically with height. This is not the casefor someof the
equataial montHy mearprofiles. TheMIPAS CH, in the
equataial latitudebandsfor someof themorthsshavs a
local minimumat arownd 15-18 km. Thereasorfor this
is not known, but it is though thatit may be dueto the
3 km verticd resolutionof MIPAS being unableto re-
solve tempeaturefeatures arourd thetropgoauseregion.

2.3 HyO+2CH,

Fig. 3 shows a plot of the time-seriesof the MIPAS
montly meanH;O+2CH,. This quantity is reassur
ingly mostly reasombly constantin the lower strao-
sphere apartfrom in polar regions, whereit would not
ne expededto be,dueto the prevailing dynanics. Areas
wherethereareprodemsaregenerdly the problemareas
thathave beenoutlinedfor watervapaur.

3. IG2CLIMATOLOGY COMPARISONS
31 H»O

Fig. 4 shavs the percemagedifferencebetweenthe Ml-

PAS montHy meanH,O andthe IG2 climatolog/ pro-
files. The sharpdecreasén MIPAS H-O at the highest
retrieval altitude, the otherwiselarge MIPAS H,0 val-
uesat the secondhighestaltitude and the problems in

the soutlern polarregions in winter canbe clearly seen
in thesedifferenceplots. In addition it appeas thatthe
MIPAS H,O at the lowestretrieval altitudeis geneally
muchhigherthanwould be expected from the climatol-
ogy. It is thoudht that this may be due to a prodem
with theimplemertationof the clouddetectioralgoiithm

in the MIPAS retrieval. Cloud detection was supmsed
to have beenimplementedin July 2003 andwe might
have expectedto seea stepchangen the morthly mears
arowndthistime. However, it seemghattherehave been
someprodemsin the implementationof the cloud de-
tectionin the Near-Real-Tme processing. This is cur

rently underinvestigdion. It should however, be noted
thatthe cloud detectionis working in the Off-Line pro-
cessingtheresultsof which arenotdealtwith in this pa-
per),but thattherearedifficultiestherein distinguishiry

cloudy sweepsfrom thosewith very high watervapaur
amounts.

MIPAS H,O0 is, in generd much higher thanthe IG2
climatology at the lowest retrieval altitude (12 km, or
arownd 100mbar),aroind 20%lowerthanthelG2 clima-
tology in thelower stratospherébelon 10 mba), higher
thanthe IG2 by up to 40% betweenabout4 mbarand
1 mbar, andarourd 30-50% lower thanthe IG2 at the
highest retrieval altitude.

3.2 CH4

Fig. 5 shaws the percemagedifferencebetweenthe MI-

PAS morthly meanCH, andthe IG2 climatolog/ pro-
files. As with the othergasesthe MIPAS CH, at the
lowestretrieve altitude seemsunralistically high when
compmredwith climatologica profiles. Theprodemwith

the local minimum in the equatorial tropopauseregion
can be seenas blue regions in the equatoial plots. In

geneal, MIPAS CH, is arond 20% higher thanwould
be expectedover mostof the stratosphkere,for all latitude
band.

4. HALOE COMPARISONS
4.1 HAL OE coverage

Monthy meanswere also calculatedfor HALOE from

July 2002 until March 2004 As HALOE is an occul-

tationinstrunent, the latitudinal coveragevariesconsid-
erablyfrom one morth to the next. (For further details
of the HALOE coverage, refer to the HALOE website
(2).) Thecoverageof HALOE is illustratedto someex-

tentby Fig. 6. SincetheHALOE coverages moresparse
thanthatof MIPAS, it wasnecessaryo usenarraver lati-

tudebandsfor theHALOE compaisonsthanfor thelG2

comprison. Both sunise and sunsetoccultationmea-
suremets wereincludedin the HALOE morthly means.
Here we only discussthe resultsof the compaisonsin

the 30-40S and 30—4N latitude bands,asthey provide

themostmonthswith HALOE data.

4.2 H.O

Fig. 7 shows the percentag differencesbetweenthe
HALOE and MIPAS H,O montHy meansat mid—
latitudesfrom July 2002 until March 2004 The agree-
mentis generallymuchbetterthanwith the IG2 clima-
tology. We might have expectedthis, sincethe IG2 was
designedonly to represensome“avergye” stateof the
atmosplere,wherea the HALOE montHy meanscome
from actualmeasurmentsof the atmosplric statefor a
particdar monthin aparticularyear Agreenentis within

+20% throwghoutmostof the stratospher. The plotsin

Fig. 7 are quditatively very similar to the mid—latitude
plotsin Fig. 4. They shav the MIPAS H»O atthelowest
retrieval altitudeto be muchhigherthanthatof HALOE.

The problems with the MIPAS H-O at the highest alti-

tudesis alsoappaent. Thereis not, however, anobvious
biasin thelower stratospheroverthewholetime periad,

asis suggestedby the comparisonswith the IG2 clima-
tology, andaswassuggesteat the ACVE-2meetingin

May 2004. Obviously thesemonthly meancomparisons
are quite rough, and a statisticalstudy would provide a
cleareranswetrto the questiorof a bias.

4.3 CH,
Fig. 8 shaws the percentag differencesbetweenthe

HALOE and MIPAS CH, monthly meansat mid—
latitudesfrom July 2002until March2004 As with H,O,



theagreenentis muchbetterthanwith thelG2 climatol-
ogy. Agreemenis within £20% throughou mostof the
stratosphe. Asin thelG2 compaisons theMIPAS CH,4
at 12 km seemdo be muchtoo high. The MIPAS CH,
is alsogenerallyhigherthanHALOE in thelower strato-
spherelt wasconcluledatthe ACVE-2meetingin May
2004 thattherewasa high biasin the MIPAS methae in
the lower stratosphere This conclusionis borneout by
the compmrisonwith HALOE. However, thereis much
lessof abiasthanin thelG2 compaisons.

5. SUMMARY

The MIPAS H>0 andCH, monthly meanprdfiles shov
muchbetteragreenent with the HALOE morthly mean
profilesthanwith the IG2 climatolagy. This is not alto-
gethersurpising, sincethe HALOE datarepresentshe
real stateof the atmosplereat the time of measurerant,
whereashelG2 climatology wasconstructedo represent
somekind of “averagé atmospleric state.Also, the G2
atmosplreswere basedon datafrom the early 199s,
andwe might expectthereto have beenchargesin this
“average” atmosyericstatein the past10-1 years.

The MIPAS H,0 appeas to be muchtoo high at 12 km
(thelowestretrieval altitude)andshaws persistenprab-
lemsatthe highestaltitudes.Comparisos with HALOE
montHy meanslonotshav alow biasin thelower strato-
sphere,as hasbeenpreviously suggested.The MIPAS
CH, also appearsto be muchtoo high at 12 km, and
shaws a high biasin the lower stratosphee with respect
to bothHALOE andthe IG2 climatolagy. However, the
overall quality of the MIPAS H,O andCH, seemgyoad.
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Figure 1. Time seriesof MIPASnearreal-timeH,O retrievals,from July 20@ to March 2004
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Figure 2. Time seriesof MIPAS nea—real-timeCH, retrievals,fromJuly 2002to March 2004

75S 10S

~ = o1 5 0

° 3 S

.g -g 1.0 'g 1.0
10.0ppmv ~— - =

3 o 100 ' o 100

5 > >

] @ 1000 & 1000

o o o

O 3 a 1000.0 o« 1000.0

JASONDJ FMAMJ JASONDJ FM JASONDJ FMAMJ JASONDJ FM JASONDJFMAMJ JASONDJFM
month month month

5.00ppmv

_ 10N ~ _ 75N

2 2 2

£ £ £

2 e e

H 2 2
0.00ppmv & 4 ¢

a . a . o B

JASONDJ FMAMJ JASONDJ FM JASONDJ FMAMJ JASONDJ FM JASONDJFMAMJ JASONDJ FM

month month month

Figure 3. Time seriesof MIPASH,0+2CHy, from July 2002to March 2004
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Figure 4. Time seriesof percentaye differenceof MIPAS nea—real-timeH ;O retrievals fromthe IG2 climatolayy, from
July 20 to March 2004. Plots show MLPAS-1G2 » 100, Redshowswhere MIPASH,O values are higher than the
climatolagy andblue showswhere MIPASvaluesare lower thanthe climatolagy.
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Figure 5. Time seriesof percentaye differenceof MIPASnearreal-time CH,4 retrievals fromthe IG2 climatolayy, from
July 20 to March 2004. Plots show MLPAS-1G2 » 100, Redshowswhere MIPASH,O values are higher than the
climatolagy andblue showswhele MIPASvaluesare lower thanthe climatolagy.
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Figure 6. Differenceplots of MIPASHALOE monthlymeanH O, for eighteenl 0 degreelatitude bards. Thepurpcseof
thisfigure is really to showthe coverage of HALOE in termsof monthsfor the differert latitude bards.
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