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PREfACE 

G[5'''P, the Joint Group of Experts on the Scientifio Aspects of fianne Pollution, 
"as established In 1969 and js today co-spo"so.lr~d by the Intornotio~al llaritime 
C,g.nil8tion (WO), food and I.g~lculture OrganiZAtion of the U~ited Noli"", (fAG), 
I!nited Natio"~ Educetion.l, Scientific "nQ Culturol Orga~ization (U~'ESCO), World 
~ete<JroJogkal Grg"~iz~ti.Qn (WHO), World ffealth Org""iz"tion (W~O), j~tern8tiGnal 
Ato~ic Energy Ag~noy (jAEA), United ~8tLQn5 and Unit~d Nations Envhor<nent PrQgr~mme 
(u~[p). A~cording tQ its pr~5~nt terms of ~eferc~co, tt-,e fu~ctions of G[SAHP ~t8: 

to ptovid~ ad.ke relating to the 5ciontHic "5pe~l5 of ""~1ne pollution 1/; a~d 

to pcspare pedo<iic reviews of the st.te or ~hc mori~e en>ironment as r~~.~d~ 

~8rlne PQlluti~n !Ifld to id""tify problem '.reas reQUiring "pec1.l .tte~tion. 

Since ;ts be9i~nin~ GESftMP 1nvolved 
or CESAMP WO~kl~g Groups a£1 
o"~anizBtions, m .. e~OUS reports l 

o 18rg~ number 
produced, ot 

of e~per'.s ~, 
~I>~ l'~q".st 

",embero 
Dr the 

M GE5M1P 
sponsoring 

Th;S dO"""''''t reproduces the 5ubsl.ntLVe part Qf tho report of th~ GESAMP ,'vrk(ng 
Group on lr.terc~""g~ of .polluOAnts bet"ee~ the Atmc~phere and the Oce."s, Spp"DVeO 
by the fiflcenth session of GESAMP (N~w York, 25 - 29 ~H~h 19851. 

At the rC,,",est of the Contrscti",! Parties tc the Co~ve'\lion for 'he Protection of 
the Medlterranesn Sea aqaiMt P~llution (Bar~.lo~~, 1976) tho \<tID_1M GESI\MP )lo~king 
Group on the Inter~h9l)~e Of PoUutants bet,,~ac the ~t~osph.re ond the Ooeans in 1981 
was invited to de~cribo air pollutant transpol't rcocesses to~ards and into the 
Med;terrsnean Sea (including horizoncsl ~tmo~pheric transport fiffe~tln~ tM. ~egion, 

v""tical stmospheric lr.nsport to the &ir_wgter woerface and "ir_~ater inlorchonge) 
end to revi ... the sei@ntihc literature and a£Sess the pslhway~ an~ fluxes of 
;mportant contami~s~t. lnto the M~d;t.rr"ne." reg~on. 

To tackle these t.sks the Wo"kin~ Croup hdd three meHin~s in '-982 1n 110nte Carlo, 
in 198' anc in J985 in Athens. At the Monte Carlo me~t1ng ~ cO"ceetual model ~e~ 
developed as re~ard~ stmospheric transport prGCe3~~S towords the flediterr.nean S~o 
~n;ch includ~(j a qe~eral strBtegy Of rele,a~t act1V1ties, r€oomm"n~stions on 
"",table 1i>OI11tor1ng S10~S, model approa~hes and a p,lot co~ta .. inar.t c8dmium, ~n 

sampling oM analytical m8thodolog,es and Gate ~andling. 

Y GE,.otIP defined ~.rl~. pollution ss "introduction by man, dicecUy or 
indirectly, of sub5tances or ener~y into the mar;'ne environment (including 
o$tuariosl resull'in~ in such delotor10u, effects as ha,"", to living resources, 
hazB~d" to hu .. M health, hindunc" to ~erine 2~tiviUes including fishi~g, 

imre;ment of quality for use of s~8_"ater, snd reduction of ame~it~es." 

y 1'. Pravdic: G~S~flP, The rirst Dozen Years. UNEP,1981. 
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At the Athens ~"~''''g in 1983. maael .pprooe~e. and the dah "eOUl.o","en" 'or 'he 
apolic.tion. of disperSlOn modds on.Cling to estlJll"'. '-~e rlu, af ccnt.mln,~:s 
(hed.Y metals) from tC€ .tmospher. ,nto 'he seo were dlS~us.ed ln de,.,) _,oc 
9CCO,"j fo.rn • ...,rk was farmulat.d or • oilot project fer the studY cf the atmnsp,eOl~ 
l~.n"port af contaJlllc.ants i~to the l'ed"err"~ean. 

~ re>1"" or th" keowledge of the ~hysic.l, chemical and blologi~al processe" .hieh 
control tM air_sea excrong. of ccot ... inants, "cd of the results of ,.levant 
rcscE=~h oonducted in the ~,~dH~fr"he.n aloeg with a co,e[ d.,cri~tion of exiotlnq 
p"ogr.rn~es in o,her "''110M we"p- rnwe et the ~'pe"' conscltatlor ~.elo in "hen, le' 

l~~~_ .t that me~tjng ,he Duccornes 0' t~o "re,,_,uo m~.t1C"S "",e .1oe gp~er"L"2ed 

and :ho p~.~.~' '"DoCt entl:led "The AtloO$phEC'O Tc.nsport of ContRmlnonts in:" 'h~ 
:-Iedit~rr"n~"" ,eglon'· ,·OS ~reparod. 

The road Meetinq of tho Working Group fo~ Sc:entl'ic "nd '.ohnlc.l Co_cpera:lon r"o 
'lED "'JL {Othens, ~'Y :9P5;' ,pcom~ended te in,.".t" '" j,B6 • cilot -p"oject <:.c. 
"s:<>dylng a;c pGl:utont depO",tLM _,-Lo the "edlte~r.no.~ "~9ion "nd oollut.~t 
o~ncentoations In 010" "O''"'l 'h,. cepor\ as ,; bas,s for suoh" pilot proJect. 

lhe sctiVltoes of te. GESAMP n·or,inq G~QC~ oc. lnt.~ch""g~ of eQilctoooo be:w •• c. the 
AtM.O~~". and tre Oceans wece Qq~n,,"d q t~" "orlo ~~teorcLagled O~gani5atlcn 
(',,>1Q), octirg as the "leed 89~ncy". Financid suppoct 'Qr tho 'orhoq Group .~> 

pc~"ided b. 1<1-10 a~d UNEP. 
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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 
sessio~s 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 t~ 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"based 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 erosion 
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 requ~res 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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TO asSess t~E contributions of diffe~ent source rQqions to the 

concentrations and deposition in the M@diterranean area, the 
appl.ication of a ""'th ..... tic:~l model is stmnglY advi.ed. Detailed 
suggestions with regard to one type of model for long range tr~nsport 
and its appLication ~re given. 

The Working Group recognized the probl.~s in assessing 
atmosph@ric pollutant iflp<Jt ;nto tr.@ Modi.t""anean, idenhf¥ing in 
part.cular the need for more quaflt.tat.vs lnfarmat.On on ~i'$.on 
sources of {X>llutant. in the region, local climatological data, 
transport pathways and air-sea exchang~ rates of pollutants. A 
.trat~gy for such an assessment waS developed in wh.ch Cd. was 
recOntmended as an appropriate substa"ce for .t·~d, ;0 a ~ilot prOJect. 
For such a pilot {,roJ"ct, sampling sites, 'alr_phng mothodology and 
analytical technigu8s hav~ been $uggest~d. 
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预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_13031


