Ozone in the ea stern Mediterranean free troposphere during MINOS
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Introduction. The MINOS measrement canpagn (Medterranean INtersive Oxidant Sudy) was
conducted in the Mediterranean region during July/August 2001, based on Cree (35°N, 25°E). The
purpose of MINOS was to oberve and urtlergard the chemical compgsition of tropospheric ar in the
Medterrarean region in terms of amospheric trarsport and chemistry. MINOS made use of ground-
bagd and an aircraft-basd meaaremert plaforms for obsenation of amaspheric ozang CO, higher
hydrocartons ritrogenoxides and agol. This model study focusseeson the dstribution of tropospheric

ozore inthe eadern Mediterraneanregon during MINOS.

Time-dtitude gotsof smulated azone for August 1-23, 2001, Crete (bp pand),
ard the contributions from ozone from straspheric origin (Oss; midd e pand)
ard from photochemical formaton in the roposphere (Of; lower parel). Befae
August 20, the uppe troposphereis characerized byozore levels ketveen 46
ard 55 ppbv. The modd smulates an ozone maimum between 3 ard 9 km
altitude. The middle pand (O;9) shows tha the mid-tropospheric ozone
maimum is mainly associatd with ozone from stratospheric origin. This
gererally contributesmore than 30% ad ssmetimeseven 60% todta ozore in
this layer. Peaksa Augug 1, 8 and 13 rdae to trarsports asodaed with
synoptic disturbarces. The lower parel (O4t) shows ozone from photochemrical
formetion in hefree trqposphere.

Model desciption. We use the geneal draulaion modd ECHAM4, with a tropopheric
chemistry scheme with CBM4 [Roeld's and Ldieveld JGR, 105, 22697-22712, 2000]. The
model smulaesthe metarology for summer 2001 bynudging with ECMWF rearalyzeddaa A
separae chemical traer, Oss, is usd for ozone from stratospheric origin, the resdual between
ozone anl Ossreflects ozanephotochemicdly produced in e trqposphere.

MINOS origin tracers
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Time-dtitude distribution at Crete of ided traer concentrations (leff), and backwardtrajedory aralyss (right) il lustrae
gereral airmass trangorts betweensource regonsand the Medterrarean regon duringsummer.

Orange: beween ~9 km altitude and the tropopaus, ~ 17 km altitude, air originates from the Souh-East (SE) Asian
boundary layer. It is trangorted upward by convection in the ITCZ and then erters the upper tropogheric anti-cyclone
centered over the Tibetan plateau that is asodated with the summer monon. The influence of the anti-cyclone
temporaily deaeass after Augug 15.

Blue: betveen ~4and 9 km altitude, air adveded from the west originates from upper tropospherelower sratophere The
preserce of the upper tropospheric arti-cyclone over the eadern Medterranean funnes this air south- and downwad.
Trarsports asociatd with synoptic disturbarcesadd ar from the North-American (red) and Atlartic (green) lower
tropophere b thislayer.

Y ellow: betveen thesurfae aml ~4 km dtitude, air originges from the undarylayer over eatern Europe
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Obsened (blak) and simulated (red ozone pofiles for measuement flights 3, 5, 8 ard 14.Blue anl green synboals
derote the contribution to total simulaed oone by @one from stratcspheric ard tropospheric photochemicd origin,
resgdively. Ozae measuemerts were rformed by the DLRusirg a modfied TE 49 instrumert.

Latitudinal distibution of modeled potertial
temperatrre (bleck), potertial vorticity (blue top
parel) ard ozore (orarge, lower pand). A
relatvely steble layer of air lies inbetveen the
boundary layer ard the relatvely unstlde arti-
cydonic air in the upper troposphere This layer
erebles effident trarsport from the extra-tropical
UT to thesubtropicd lower troposphere

Simulaed tropospheric 0zone coumn (between the surface and ~17 km dtitude) for Augus 1-23, 2001, & 35N, 25°E
(Crete), subdividedin cantributionsfrom the gratosphere from lightning enissions and fromprecusor emissions in verd
regons (Ieft). The= contributions reflectrecertly produced ozore, ~ 1 month old. The resdud refleds the background
tropospheric ozoe ®lumn diringsummer a& mid-laitudes The tale (right) li sts he awerag cantributionsbetwveenAugust
1 am 15.
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