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PREFACE

GiseP, the Joint Growp of Experts on the Sciemtifie Aspects of HMarine Peollution,
wats ecteblished in 1%6F and s today co-sponsored by the Internotionsl Maritime
Crgenization (IKOD}, Food and Agriculture Orgsmizetion of the United Matiens {FAO),
United MNationz Educetionsl, Scientific snd Culturcl Organization [UNESCO), World
HMeteorological Orgenizetion (WMO)Y, World Health Orgeanizetion (WHDY, Internsticral
Atomic Eneragy Agenny (FAEA), United ketions end United Mations Envirommenkt Programme
(UKCP}. According ko its present terms of referonce, the functions of GESAMP are:

1/

- to provige advice releting to the sclentific especls of nerine polletion = 3 and

= to prepare perigdic reviews of the state of Yhe marine enwvirooment &z regerds
mgrine pollution and to identify prablem sreas reguiring specisl sitention.

Sipce its beginning GESAMP inwolved o large mumber of experlis as members of  GESAMP
or  GESAMP Working Groups a%? pEaduced, ot twe  preoest of  the sponsoring
organizetions, numerdus reports = .

This documenf reproduceés the subslentive part of the report of the CESAHF Wﬁfking
Growp on  Interchange of Pollubkants betweern the Atmoophere and the Oceans, approvec
by the fifteenth session af GESAMP (Hew Yorw, 25 — 25 march 19851,

AL the roouest of Ehe Contrecting Farties ke the Conwvenilion for the Pretection ef
the Mediterranean S=a agaipst Pollution (Barcelonz, 1976) the Whl-led GESAMP Working
Group on the Intercheange of Pollutents between the Atmosghere end the Deeans in 1P81
was invited to describe air pellutent Eransporb processes towalds and imfo Ehe
Mediterrensan Sea {including horizontel etmospheric transpart affecting the Tegion,
vertical atmospheric trensport to the gir-weter interface and sir-water interchange)
gnd to review the seientific litersture and aszess the pathways and fluxes of
important conteminents irto the Mediterranean cegion.

To tackle these twesks the Working Group held three meetings in 1962 in Monte Carla,
in 1983 and in 1985 in Athens. At the Monte Larle mecting e eoncectual model wes
developed as regards almospheric transport praocesses towards the Mediterrenean  5Ses
whigh included a general strebteagy of relevant activities, recommendations on
suitable monitoring sikes, model epprosches amd & pilot contasminant -  cedmium, on
sampling and spalytleal methedelegies and debe handling,

1/ GESAMP defined merine pollution es “introductian by man, directly or

indirectly, of substences or enepqy into the marine environment (ineluding
actuaries) reaullbing in such deleterious effects as herm o living resources,
hazerds to buman health, bindrence to merine sctivities Lnclueding  fishing,
impairment of guelity for use of seg_waker, snd reduction of amepikies.”

i/ V. Pravdic: GESAMF, The Tivst Doren Yesrs. UNEP, 1931,
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At the Abkhens meeting in 1983, model approeches and the date seguirsments  fap <he
gpolications of dispersicn models enabling bt estimare the Flux af sentaminarmts
[heawy metals) from the atmosphers inta the ses were discussed in detail ac =
guercre)l fosmework was formulatsed <f a pilnt project fer the study of the atmnspaszic
trenapert af contaminantz into the Meditierransan.

& review of the knowledge of the physicsl, chemical and bislagical procsssez, which
contrel  the air-sea  exchemge gf centazminants, and of  the reaclts of relevant
rescerch conducted in the Madiktetranean along with a bBriel geacriotion of existing
prougremmes in  OEher reqisfs were made &t Lhe #xperf conscliation held in Athenz in
lvys. st that mesting =he oubkcomes of two crevicus meetircs wele  alst gereralized
and tha pressrt reogrt enticled "The Atmospheric Transport af ComtAminants inte che
Hdediterrumean fBgion” wos prepared.

The Third Meebing of the Warking Group fac Scientific and Technicel Co~eoperazion for
MED PIL {atheme, May 1985% recommended to  Initiate  in 15&6 a gllet -praject on
M"srudying  alr pelivtant deposition irle the Hediterranesn reoion snd oollebezat
soncentrations In ciz® usireg this cepert 82 s basis for suech a pilot project.

The actiwvities of Eke GESAMP Worxing Graun ar interchenge of Pollutante between  the
Atmospherse and the Oceans were oroanized oy bnme wWarld Meteorclogicsel Orcganisaticn
(Wm0), actipg 28 the "lead ageney". Fingncial support Tor the  Working Eroup wes
provided by WMO and LNER.
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1. EXECUTIVE SUMMARY

Since the eleventh session of GESAMP, at the request of UNEP,
the Working Group on the Interchange of Pollutants Between the
Atmosphere and The Oceans (INTERPOLL) focused its terms of reference on
the description of transport processes towards and into specific
regions. Using the Mediterranean as a model of a semi-enclosed sea,
the Group examined horizontal atmospheric transport, vertical
atmospheric transport to the air/water interface, and the interchange
at this boundary. The Working Group also reviewed the scientific
literature pertinent to this problem. During its fourth and fifth
sessions which took place in Monaco in 1982 and in Athens in 1983, the
Working Group discussed the specific requirements of the MED POL
programme and made relevant recommendations. The reports of these two
sessions were analyzed during the present meeting and used. along with
more recent data, to produce the present interim report on atmospheric
transport of contaminants into the Mediterranean Region.

The first part of this report provides a review of the knowledge
of the physical, chemical and biological processes, which control the
air-sea exchange of contaminants, along with a brief description of
existing programmes in the Pacific Ocean, the North Atlantic, the
Baltic Sea, the North Sea and the Mediterranean Sea. The second part
of the report discusses existing works relevant to the Mediterranean
area. A limited data base exists for contamination of marine concern,
with most information on air concentrations of heavy metals
(particularly Cd and Pb), PCB's and n—alkanes, and very little
information on concentrations in precipitation. The available data
indicate that levels of atmospheric contamination over the Mediteranean
are comparable to those over other European regional seas. Indirect
evidence, based on the association of some metals (eg. Cd, Pb) with
submicrometer-sized particles, and direct evidence kased on the
transuranic content of Mediterranean rains, suggest that the sources
for some atmospheric contaminants transported into the Mediterranean
Sea are quite distant. Natural inputs of some metals (on a regional or
episodic basis) into the Mediterranean atmosphere were also considered
to be important. These include volcanic activity and soil srosion
particularly from the Sahara. Flux estimates for some elements, such as
Hg, Cd, Pb, Cr, and transuranic elements, indicate that the atmospheric
transport of contaminants is at least comparable in magnitude to
riverine inputs into the Mediterranean.

Evaluating the pathways of contaminants to the region requires a
comprehensive understanding of climatology and meteorology of the
region. An analysis of nine years of back trajectories to the western
Mediterranean showed that northerly flow took place 30% of the time
with relatively large changes from year to year and with no significant
seasonal variation. Also the number of the trajectories from the south
was greater in the early summer and this transport would be expected to
bring desert dust particles during this period. In the eastern part of
the basin, the trajectories climatology shows that flow from the north
and northwest is predominant.
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Ta azse=s the contributionz of diffecent source ragions o the
conwcentrakiong and deposition in the Meditergcanean area, tha
application of a pathematical madel is strongly advised. Detailed
suggestions with regard to one type of madel for long ranga Eranaport
and it= applic¢ation are gived.

The Working Geoup recognized the problems in agsessing
atmospheris pollutant input ioto the Meditzrpanean, identifving in
particular the nead for more JquUanktitative infarmation on emigsion
solriesd of pollotants in the region, losal climatological data.
transport pathways and air=gez exchangs rates of pollutants, a
strategy for such an asssgsment was dewaloped in which Cd,. wag
recommended as an appropriate substange for stody in a pilot project.
For such a pllet projeqt, sampling sites, sanpllng mathodology and
analvtical keclnigues hawve baeh msuggested.
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