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Summary

The international conmtnent to reducing acidification, caused in particular
by the long-range transport of sul phur conmpounds, was the driving force
behi nd the adoption of the Convention on Long-range Transboundary Air
Pollution in 1979. In 2000, EMEP will have at its disposal tinme series of

em ssions and nonitoring and nodelling results of the acidifying pollutants
spanning 20 vyears. This, together with some nore recent data on

phot ocheni cal oxidants and their precursors and on heavy netals and

persi stent organic pollutants (POPs), fornms a good basis forma good basis
for evaluating the devel opnent of the |ong-range transport of air pollutants
and their loads in our ecosystens. It is also a basis for assessing the

achi evenents of the international work, the Convention and its protocols
and, together with effect-related data, for considering further abatenent
strategies and priorities. It is proposed that, through its seventh phase
EMEP shoul d continue to provide the scientific underpinning of the work
programme of the Convention. Wth the agreenent on the revised NOx protocol,
probably in 1999, the initial list of pollutants addressed by the Convention
will be conplete. The nature of the EMEP work will change to give nore
enphasis to denonstrating environnmental inprovenments arising fromthe
protocols. This will require, anmong other things, the next phase of EMEP to
change its enphasis froma conmpartnentalized approach focusing on reports and
anal yses of the individual EMEP centres to a nore integrated approach

addr essi ng subjects and i ssues of inportance to the Convention and involving
the work of two or nore centres. This neans that the EMEP centres will need
to work in a nore integrated and col | aborative way, as well as increase their
cooperation and interaction with national experts, other research groups and
scientists studying the effects of air pollutants. The |ong-range transport
of fine particles will be studied for the first tine.

l. VI SIONS FOR THE EMEP WORK BY 2005/ 2010

1. The mai n objective of the EMEP programre is to provide the ECE
Governments and the Convention on Long-range Transboundary Air Pollution with
regul ar information on past and predicted em ssions and concentrations and/ or
depositions of air pollutants in the EMEP region and, in particular, on the
quantity and significance of their |ong-range transport. Its information on
the relative inportance of national and external em ssions will help nationa
authorities estimate their | ocal and regional targets. EMEP results also
forma basis for further evaluating international abatenent strategies and
for reviewing the inplenentation of the international protocols on enission
reducti ons and conpliance by Parties with their obligations.
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2. It has al ways been a basic principle within the Convention that the
protocols, and the Convention itself, as well as their inplenmentation, should
be based on the best possible scientific information. This will becone
increasingly inportant as further em ssion reductions becone nore difficult,
and as the Convention covers new pollutants. It will be nore inportant than
ever before that EMEP should continue to provide the best scientific work, by
recruiting and retaining high-calibre scientists, and maintaining its |inks
with the nost advanced scientific research. |ndeed, as atnospheric problens
beconme nore conpl ex and resource-intensive, there will be a need to interact
with, and draw on the results of, other research progranmes in Europe and
North Anmerica. Again, as European em ssions of sonme pollutants decline, the
i mportance of sources outside Europe will increase, and it will be necessary
to continue to extend the horizons of EMEP' s work beyond the inmedi ate ECE
Eur opean regi on.

3. The work of the Convention has reached a critical stage in that two new
protocol s have recently been adopted and a third one, the nulti-pollutant,

mul ti-effects (NOx) protocol, should be adoted shortly. There is therefore a
substantial body of legislation in place and it is appropriate to consider
the inplications of this situation for the work of EMEP. In broad ternms, this
means that the enphasis of the work of EMEP is likely to shift from anal yses
under pi nning new protocols to assessing the successes or failures of existing
i nstrunents and exploratory work on new substances. In fact, it could be
argued that in the future the work of EMEP coul d be nore inportant by
denonstrating environmental inprovenents. The shift will not be total of
course, but rather will be a change in balance of the work programme. This is
inline with the overall assessnent of the main tasks under the Convention in
the nmedium and long-term as discussed at the fifteenth session of the
Executive Body in 1997.

4, This shift in EMEP work will, in turn, lead to a greater need to

consi der topics as a whole, rather than to continue to fornulate work plans
and to report on that work, centre by centre, as in the past. This change in
approach should result in EMEP providing syntheses of the scientific work in
a formmuch nore useful to the Executive Body. In ternms of the formulation of
the centres’ work-plans (to be discussed in the paper on the work-plan rather
than in this strategic paper), this will entail a higher degree of

col | aborati on between centres, and also with research programres outside
EMEP.

5. As the nunber of protocols has increased and the scientific work
under pi nning them has becone increasingly conplex, pressures on limted
budgets and resources will increase. Over the next phase of EMEP,

prioritization of the work will be essential. One way of maxim zing
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limted resources is to increase cooperation with other programes and
scientific work in related areas. Continued cooperation on scientific

i ssues with the European Union will be essential. It will also be
necessary to build on, and inprove, the existing links with the Wrld

Met eor ol ogi cal Organi zati on (WMD), OSPARCOM HELCOM and wi th EUROTRAC.

Mor eover, as em ssions in Europe decrease, and as nodelling of ozone (and
POPs, heavy netals, and acidification) becones increasingly global, there
will be an increasing need for scientific outreach to North Anerica and
possibly even wider. As well as |ooking outwards, the EMEP progranme
shoul d al so | ook i nwards and continue to enphasi ze the educationa

aspects of its work anong its existing nenbers and the devel opnment of

i mproved nmeasurenent and | aboratory practices. Measurenent is
fundanental to EMEP and the advances begun in the sixth phase with

i mproved quality programes should be continued with the goal of

conti nui ng standardi zati on both between countries and at individual
country | evel

6. In sunmary, the main purpose and the objectives of the EMEP work as
expressed in paragraph 1 above will not change during the next few years
As stated above, nore enphasis will, however, be given to the quality of

i nformation and to problemoriented anal yses of the results produced
t hrough em ssion inventories, nonitoring and nodelling.

7. The em ssion database for the Convention at present includes annua
em ssion data for sul phur conmpounds, nitrogen oxides, amonia, volatile
non- met hane hydrocarbons, nethane, carbon nonoxi de and carbon di oxi de
since 1980, and sone em ssion or use data on sel ected heavy netals (HW)
and persistent organic pollutants (POPs) since 1990. The goal is that
all gaps in the national em ssion data for annual totals and the el even
mai n sectors (SNAP level 1) in these tinme series will be covered using
har noni zed em ssion inventory net hodol ogi es as soon as possible and at
the latest during the 2005 inventory. Furthernore, the progranme ains to
collect, starting fromthe 1990 data series, nore detailed information on
sub-sector em ssions (SNAP level 2) to facilitate the nonitoring of the

i mpl ement ati on of the em ssion reduction protocols, which will be a key
activity under the Convention in the new mllennium At the same tinme,
met hods to estimate em ssion projections in a harnonized way will be
devel oped and, accordingly, applied for (2005)/2010/2015. More

i nformati on about the emi ssions or use of Hvs and POPs will be collected,
taking into account the requirenents of the relevant new protocols. The
geographi cal distribution of em ssion data in 50 km x 50 km grids for
agreed conpounds will be collected for every five years. EMEP ains at
having a full set of gridded data for national totals and the major
source categories for every five years starting from 1980 and updates for
the years in between, if necessary.
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8. In 2000, EMEP will have available tine series on nonitoring of
acidifying pollutants since the adoption of the Convention in 1979. EMEP
will give high priority to a thorough analysis of the nonitoring and

nmodel i ng results of sul phur and nitrogen compounds and, consequently,
partici pate actively in the overall assessnent of the achievenents of the
Convention and its protocols. This evaluation would al so provide input
to the state of the environnment report needed in 2001 for the preparation
of the fifth Mnisterial Conference "Environment for Europe"” to be held

in 2002. EMEP will actively continue to collect nonitoring data on
aci di fying pollutants and photochem cal oxidants. Data from other
ongoi ng international and national progranmmes will also be collected to

facilitate the overall assessnent and, for instance, the verification of

t he phot o-oxi dant nodels. Using scientific and statistical nmethods, EMEP
will evaluate the use of nodels also in areas with fewer nonitoring
stations. Based on the trends and overall evaluation of the nmonitoring
and nodelling results of the past 20 years, EMEP will consider the need
for further continuous nonitoring of acidifying pollutants, photochem cal
oxi dants and rel ated conpounds using the present network. It will also
study the possibilities for increasing nmonitoring in areas with no or
hardly any stations, replacing in some parts of the region existing dense
moni toring networks with fewer "super stations”, and using these results
together with nmodels to produce information for the whole region to
satisfy the needs of the Convention and its protocols. EMEP will also
provi de necessary information for the specific joint inplenentation
agreenents for the 1994 Protocol on Further Reduction of Sul phur

Em ssions, as requested.

9. The new protocols on heavy metal s and persistent organic

pol lutants, which were adopted in June 1998, will, once in force, require
EMEP to provide information on the |ong-range transport and deposition of
t he conmpounds specified in them EMEP is devel oping nodels to be able to
support the work under the two new protocols. As indicated above, a
prerequisite for successfully nodelling |long-range transport is data on
em ssions and their geographical distribution.

10. EMEP wi ||, by 2000, evaluate the basic |ong-range transboundary
problens of small particles and, as needed, develop its nmonitoring and
nodel ling activities in this field to be able to respond to the issues
rai sed under the Convention

11. The EMEP progranme is inplemented by Parties together with the

Chem cal Coordinating Centre (CCC) and the Meteorol ogi cal Synthesizing
Centres (MSC-E and MSC-W in cooperation with the World Meteorol ogi ca
Organi zation (WMO). In practice, this nmeans national nonitoring work,
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preparation of the national emi ssion inventories, and financial support
to the three EMEP centres through the UN ECE Trust Fund for the
Convention (or in kind) has to be detailed in the context of the annua
wor k- pl ans and budgets. Flexibility between the EMEP centres is needed
so that changing priorities and goals of work can be reflected in the
budgeti ng of the avail able resources. Furthernore, EMEP needs to take
into account the need to find external financing, possibly through the
Trust Fund, for integrated assessnment nodelling under the Convention.
EMEP al ready contributes scientifically to this work through its
nmodel i ng i nput. However, there is a need to direct financial support to
the nodelling work of the International Institute for Applied Systens
Anal ysis (I1ASA) done for the Convention. The Executive Body will need to
decide if the work of I1ASA for the Convention should be financed through
the EMEP budget, and how this work woul d best be accommpdated in the

exi sting EMEP structure.

12. The Steering Body of EMEP will continue to be responsible for al
matters related to the effective inplementati on of the EMEP programe and

it will report annually to the Executive Body for the Convention. Al
EMEP results will be made avail able through the Internet as soon as
possi bl e.

. DRAFT PROGRAMMVE FOR THE SEVENTH PHASE OF EMEP (1999-2001)

| nt roduction

13. In its previous phases, including the sixth phase from 1995 to
1998, EMEP was structured to have a "chenical part", a "neteorol ogical
part", "em ssion data" and "other activities", which handled briefly

cooperation with other relevant international progranmes. Accordingly,
the annual work-plan for the inplenentation of the Convention had a
chapter on EMEP work with four sub chapters. The sub-chapters descri bed
in detail the chem cal work done at the Chem cal Coordinating Centre
(CCC), the neteorol ogical work (nodelling) done at the two Meteorol ogica
Synt hesi zing Centres (MSC-E and MSC-W and the work on em ssion

i nventories which is done at MSC-W on a national |evel and by the Task
Force on Emi ssion Inventories. During the sixth phase, the |ast sub-
chapter of the annual work-plan on "Cooperation between EMEP and ot her
moni toring and nodel ling projects" was devel oped to better specify,inter
alia, the increasing cooperation between EMEP and HELCOM and OSPARCOM
Starting with the 1998 work-pl an, the division of work between the

nmet eor ol ogi cal centres was fully inplenmented and specified in the work-
pl an.
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14. However, in the future, the work of EMEP will be directed towards
subj ect anal yses and reports. The programe will provide information and

anal yses based on, inter alia (i) em ssion data submtted by Parties in
accordance with reporting obligations and gui delines or done as expert
estimates in the cases where no data have been officially submtted; (ii)
data fromthe EMEP nmeasurenent network, and other neasured data giving
compl ementary information of known quality; (iii) appropriate nodels
descri bing atnospheric transport, chem stry and deposition; and (iv)
appropri ate data anal ysis nethods.

15. Starting fromthe first year of the seventh phase (1999), EMEP
woul d provi de European-wi de information and anal yses in the follow ng
subj ect areas

(i) Aci d deposition;

(ii) Photo-oxidants;

(iii) Heavy metals;

(iv) Persistent organic and pollutants; and

(v) EMEP may provide information on small particles.

16. This kind of problemoriented approach m ght be a feasible new
structure for the overall work-plan for the inplenentation of the
Convention. In that case, EMEP input should be nentioned under each of
the topics as a sub-activity, as also effect-related work for instance.
This structure would nmake it easier to create closer |links between the
wor k of the Convention's subsidiary bodies. Specific problenms that the
wor k of EMEP coul d address woul d i ncl ude assessnents of the success of
the Convention and its protocols through anal yses of enission,
concentration and deposition trends of acidifying pollutants and

phot ochem cal oxidants, and assessnents of the evol ving patterns of
exceedances of critical loads and critical levels. EMEP would al so work
in close collaboration with the Inplenentation Committee to nonitor the
Parties’ inplenentation of the protocols.

17. For each subject area, the EMEP centres, taking into account their
present division of work (to be specified in the context of the annual
wor k- pl an and budget), woul d cooperate in conbining all relevant

avail able information. They woul d cooperate in providing and anal ysing

i nformati on on em ssions, fromnonitoring network(s) and from at nospheric
nmodel i ng of chem stry, transport and deposition, as well as in using
appropriate data anal ysis nethods. Furthernore, they woul d cooperate
closely with national experts and take into account the work of other
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national and international research groups. Chem cal transport nodels
woul d be proved, evaluated (including extensive conparison wth

measur enents) and run operationally to provide a further basis for the
anal yses. Gradually, during the latter half of the seventh phase, photo-
oxi dants and acid deposition should be handl ed by one nodel.

18. A prerequisite for successfully carrying out the above anal yses is
that the quality and conpl eteness of the basic information should be
eval uated and properly reported. This should include reports on:

- Exact data submtted by Parties;

- Di screpancies in relation to approved reporting obligations
and gui delines (such as the Atnospheric Em ssion |Inventory
Gui debook, guidelines on em ssion reporting (draft in
EB. Al R/ GE. 1/ 1997/5), instructions on reporting nmonitoring
data, nonitoring data quality objectives etc.);

- Description of data quality and conpl et eness.

Any need to change the agreed reporting procedures will always first be
consi dered at the relevant international expert body (Task Force on

Em ssion Inventories, workshops on nonitoring, etc.) and approved by the
Steering Body. In the EMEP neasurenment programme, the inplenentation of
the quality assurance systemand its supervision will be under the
authority and responsibility of the quality assurance managers nom nated
at the national |evel

19. The informati on and anal yses descri bed above shoul d al ways neet the
requi rements of the Convention and its protocols and serve the needs of
the Parties, the Executive Body and its subsidiary bodies. The annual
wor k- pl an shoul d specify in nmore detail concrete requirenments within each
subj ect area

A. Aci d deposition

20. The problens of acidification, eutrophication and photochem ca

oxi dants have been addressed by the two sul phur protocols, the VOC
Protocol and the NOx Protocol and its revision, which is currently under
way. During the seventh phase of EMEP, therefore, the priority will be
to nmonitor progress towards the targets enbodied in these protocols and
to assess, where practicable, the environmental inprovenents which have
resulted, in ternms of exceedances of critical |oads and | evels.

21. EMEP nodel | i ng of acidifying pollutants is done at MSC-W which
al so devel ops, nmintains and updates the em ssion database of the
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rel evant pollutants and verifies the quality of data in cooperation with
ot her relevant bodies. CCC collects the nonitoring data of these
compounds. MSC-Wand CCC will report annually on the | ong-range
transport of the acidifying pollutants. An inportant part of the work is
the estimtes of the contributions of any country's em ssions to acid
deposition throughout Europe. On request, EMEP will also supply specific
information for the joint inplenentation of the 1994 Sul phur Protocol.

22. MSC- W has supported the devel opnment of a new cost-efficient multi-
pol lutant nulti-effect em ssion control protocol for nitrogen and sul phur
conpounds and ot her pollutants produci ng photochem cal oxidants or
contributing to acid deposition and will continue to do so. Moddels have
been devel oped systematically to inprove this support. The new 20-1eve
Eul erian acid deposition nodel with a 50-km horizontal resolution
enconpassi ng the whol e troposphere is being carefully verified. The use
of this inproved nodel in calculating country-to-country budgets will be
an inmportant task of the seventh phase.

23. Measurenments in the acidification network could be relaxed to a
weekly tinme resolution, making savings to accommpdate increasing
pressures in other areas. Nonetheless, it will be inportant to maintain
qual ity through the inplementation of the existing quality systens and
National Quality Assurance Managers. It will also be inportant to extend
the degree of standardization both within and between countries.

24, I ncreased interaction with participating countries and nati ona
experts will be inportant, and to assist in this EMEP data will be made
easily available on the Internet, together with software for statistical
anal yses and nodel | i ng.

B. Phot o- oxi dant s
25. Ozone is being considered in the nulti-pollutant, nmulti-effect
protocol which is currently being negotiated. EMEP will continue to
support this process with information and expertise. In the longer term

the enphasis will shift towards evaluating trends in ozone concentrations
and assessing the success of the protocols, to the extent possible.

26. The devel opnent and verification of the Eul erian photo-oxi dant

nmodel will also be an inmportant part of the seventh phase. The extension
to incorporate acidifying and eutrophying pollutants and inprovenments in
the gas and aqueous phase chem stry will nake significant progress
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t owar ds achi eving a combi ned oxi dant/acidification nmodel. 1In this
context, the work with global nodels will also be inportant, not only in

assessing the future trends of tropospheric baseline concentrations of
ozone, but also the influence of source regions outside Europe on
Eur opean ozone | evel s and exceedances of critical |evels.

27. To assess ozone levels and to verify the nodels, it is inmportant to
have as conprehensive and up-to-date neasurenment data as possible.
Efforts will be nade to inprove the reporting of ozone data from

participating countries, and to extend, whenever practicable, the
measurenents of ozone and its precursors

C. Heavy netal s
28. The devel opnment of nodelling of heavy netals will have to proceed
hand in hand with the work on effects and critical | oads. I f that work

concl udes that an effect-based second-stage protocol is scientifically
viable, and if this is endorsed by the Executive Body, then, work could
in principle, proceed further in EMEP to nodel the transboundary
transport of the appropriate netals. Equally, however, before these
concl usions could be reached, the nodelling basis (including em ssion

i nventories and neasurenent base) would have to be robust. Current
nmodel s are under devel opnent, and it will be essential that these nodels
are carefully assessed. This should take place in 1999.

29. EMEP nodel | i ng of heavy netals is done at MSC-E, which receives
officially reported em ssion data fromthe database at MSCW MSC-E
participates, in cooperation with CCC and other experts, in producing and
eval uating other em ssion data (expert estinmates) needed for the nodel
devel oprment if no official em ssion data are submtted. The main goal of
this activity is to provide the Executive Body with cal cul ati ons of
transboundary fl uxes and depositions of heavy netals within the

geogr aphi cal scope of EMEP. The first priority will be given to further
devel opi ng | ead, cadm um and mercury transport nmodels. In the previous
phase, tentative cal cul ations of transport, depositions and
concentrations of these metals were started. The nodel of |ead was part
of the nodel interconparison study and denonstrated reasonable results.

Begi nning with 1999 the main attention will be given to investigations of
particle-size distribution and to the inprovenent of parametrization of
dry and wet deposition processes for |ead and cadm um nodels. In regard

to mercury, it is planned to inprove the physical-chem cal schenme of Hg
transformations in the atnosphere, to develop the surface-atnosphere
exchange nodul e and to undertake an interconparison study. While
fulfilling this work, MSC-E will cooperate with HELCOM WMO, EUROTRAC
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(MEPOP), CKSS (CGermany), |IVL (Sweden) and the Advisory Goup. During the
sevent h phase of EMEP, three-dinensional Eulerian nodels for |ead and
cadm um transport will be devel oped and used on an operational basis.
Provi sions of information on depositions and concentrations with spati al
resol ution 50x50 kmand country-by-country matrices, trend anal ysis and
exceedances of critical loads (if available) is planned.

30. It is proposed that trace netals, first priority Hg, Cd, Pb, and
second priority Cu, Zn, As, Cr, Ni, should be included in the EMEP
measur ement programe. Taking into account the recomrendations from
previ ous wor kshops on HMs, and in particular the Mdscow workshop in 1996
(WMO GAW Report No. 117, EMEP/ MSC-E Report 1/97), about ten sites would
be sufficient for nmodelling purposes in Europe: in northern and southern
Scandi navi a, western Russi a/Bel arus, southern Finland/Baltic,

Bal ti c/ Pol and, central Europe/Czech Republic/Slovaki a/ Hungary, Bal kan,

I rel and/ Uni ted Ki ngdom Portugal/Spain, southern France/ltaly, and
Germany/ Net herl ands. Air sanpling should be carried out with a high-

vol une sanpling with two size fractions (cut-off at 2.5 and 10 um. One
24 h air sanmple every week would be sufficient. Sanpling of gaseous Hg
shoul d be by gold traps. Precipitation sanpling should be weekly bul k
with two sanplers in parallel. Additionally, nore intensive nmeasurenent
canpai gns could be foreseen. Afirst step in the HMactivity nay be to
organi ze a technical expert neeting to share experience and di scuss
sanpling and anal ytical procedures. There is a need to organi ze

| aboratory conmparisons of Hwvs. CCC should include standard operating
procedures and quality control routines in the manual for sampling and
chem cal anal ysis (EVMEP/ CCC- Report 1/95).

31. Large-scal e nbpss surveys have been carried out regularly in the
Nordic countries, in order to give information about the spatial and
tenporal trends of the HM deposition. In 1995 nore than 30 countries in
Eur ope took part in this work. EMEP shoul d make use of the npbss data, and
consi der entrusting CCC with coordinating the future activity in this
field. CCC also collects the HM data avail able from other internationa
progr anmes.

D. Persi stent organic pollutants

32. The remarks on heavy netals in paragraph 28 above also apply to
POPs. The devel opment of an effects-based approach is perhaps nore
difficult than for heavy nmetals, and the needs of the Executive Body in
terms of information fromEMEP will need to be clarified as the Protocol
on POPs proceeds towards ratification and inplenmentation. The nodels
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currently being devel oped should al so be assessed in 1999.

33. EMEP nmodel i ng of persistent organic pollutants is done at MSC-E
whi ch receives officially reported enission data fromthe database at
MSC-W MSC-E participates in cooperation with CCC and ot her experts in
produci ng further em ssion data needed for the nodel devel opnent.

34. CCC coll ects the nonitoring data of POPs avail able from ot her

i nternational programes. A |arge nunber of POPs may be consi dered for

i nclusion in a nmeasurenment programe. Due to the time-consum ng and
expensi ve chem cal analysis, and the | ow concentrations of sonme POPs,
both the sanpling techni ques and the anal ysis nust be taken into account
when sel ecting conmpounds. It is proposed (WMO GAW Report No. 117

EMEP/ MSC- E Report 1/97) that PAH, PCB, HCB, chlordane, |indane, a-HCH
DDT/ DDE shoul d be included in the EMEP measurenent programe in a
stepw se approach, starting with high-volunme sanpling in air at a smal
number of sites. The air sanpling period should be 24 or 48 hours, and
the sanmpling frequency once every week. The sane type of high-volune
sanpl er should be used at all sites. In a first step five sanpling sites
shoul d be sufficient; Scandinavial/Baltic, northern Atlantic region,
continental Europe, Mediterranean region, south Atlantic region. To
acconplish this, it my be considered to give financial support to

| aboratories which would be able and willing to anal yse sanples from one
or nore countries, or if feasible, to find one central |aboratory. The
first step in the programe should be a | aboratory conparison. CCC should
i ncl ude standard operating procedures and quality control routines in the
manual for sanpling and chem cal anal ysis (EMEP/ CCC- Report 1/95).

35. POPs show a wi de range of physico-chenical properties and,
therefore, no general conclusions on their environnental fate can be
drawn. For this reason, investigation of the main physico-chem cal
properties of the selected POPs in different environnental conpartments
needs to be continued. The relative inportance of various processes,
such as gas/aerosol partitioning, dry deposition and revolatilization,
wet deposition and degradation in various conpartments, strongly depend
on conpound-specific properties |ike vapour pressure, solubility, etc.
and on properties of the medium e.g. of its organic matter content.
Even within a group of chemicals (PAH, PCB) the individual congeners may
show di fferent behaviour. The devel opment of nulti-conpartnment nodels
conmbi ning a transport schenme with atnosphere/soil, atnosphere/water and
at nrosphere/ vegetati on nodules would facilitate a conprehensive eval uation
of POPs.
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36. The at nospheric residence tine of POPs range typically from days
(particle- bound POPs) to several weeks (gaseous POPs) and up to years
(very volatile and |ypophilic POPs). Therefore, the transport of POPs
needs to be considered not only on a regional but also on a global scale.
POP nmodel s need to be able to estimate the transport in and out of the
EMEP region and inside the region (e.g. the marine regions and the Arctic
area need specific attention).

37. The quality of the input data of the POP nodels, in particular the
em ssion data, will be further evaluated as the data becone avail abl e.
The physico-chenical properties and nodel paraneters will also be
carefully anal ysed

E. Smal |l particles

38. In recent years, it has been recognized that the health effects of
fine particles are nore inportant than previously thought.

Epi demi ol ogi cal studies, initially in the United States, but nore
recently also in Europe, have derived associ ati ons between PMand PM ¢
and nortality. Overall risk estimtes have suggested that, of the

pol lutants covered by current |egislation, those associated with
particles tend to be anmpbng the highest. Mreover, a significant fraction
of anbi ent concentrations of fine particles in Europe arises fromthe

| ong-range transboundary transport of particles fornmed by atnmospheric
reactions chiefly involving sul phur and nitrogen oxi des and anmonia. The
Executive Body duly discussed the need for a protocol on particles and
decided to establish a joint task force with the Wrld Health

Organi zation to investigate the scientific and health-related issues.

The work of EMEP will provide this task force and the Executive Body with
further information on the transboundary transport of particles.

39. Present EMEP nodels for the acidifying pollutants can be used to
estimate the concentration of particles arising from gaseous em ssions of
SO, NOx and NH. These particles generally constitute a |large part of

the small aerosol (PMg) but a smaller part of the |arge aerosol (PM).
The present nodels for acidifying pollutants could, therefore, be used
with some adjustnent to estimate the regional concentrations of the snal
particles but not of the |arge ones. Developing nmodels for the |ong-
range transport of the large aerosol would be a major effort. It would be
necessary, inter alia, to establish a finer geographical resolution than
50 km
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40. Much of the needed research for sul phur, ozone and fine particulate
matter overlaps. Atnospheric oxidation reactions are inportant also in
particle formation, besides ozone. Modelling the transport and fate of
sul phur, ozone and particles relies on simlar neteorol ogical processes,
the same conputational framework, simlar em ssion inventories and nodel
initializations. However, there are a nunmber of necessary steps required
for performng a realistic modelling of particulate matter. This

i nvol ves consi derations of em ssion inventories for primary particles,
the atnmospheric chem stry of secondary particle formation including fog
and cl oud processes, the incorporation of aerosol dynam cs and
deposition, and the characterizati on of background aerosols. As a first
step, the existing EMEP nodels could be nodified as foll ows:

(a) The sul phate and nitrate concentrations are al ready determ ned
by the acid deposition nodels. These contribute to the aerosol mass in
the size range below 2.5 Fm

(b) The Langrangi an nodel, or one of the nodels which are being
used to nodel HM transport, may both be easily nodified to describe the
concentration of primary aerosol particle conponents, provided that
adequat e em ssion data can be nmade avail abl e;

(c) Secondary organic aerosol concentrations will be estinmated by
t he EMEP phot o- oxi dant nodel, addi ng a secondary organi c aerosol
formati on nodul e;

(d) Adding an aerosol dynam cs nodul e, which is necessary to
determ ne the size distribution of the aerosol conponents, will require
the combination of information fromthree nodels.

41. The nmeasurenment of particles is a conplex task. As a first step,
the follow ng action could be taken:

(a) The existing EMEP nmonitoring sites should be used for PM; and
PM, nonitoring. This will achieve multiple nonitoring objectives for a
noderate increase in costs. The PMy; and PM, neasurements will need to
be carried out with at |least daily tine resolution, in order to determ ne
actual exposure of human receptors;

(b) A network of core nmonitoring sites could be established for
determ ning the chemi cal conposition of the aerosols, and relate the
aerosol mass to different types of primary aerosol em ssions and
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secondary aerosol formation under different conditions and in different
parts of Europe. These core nonitoring sites should also be able to
carry out denuder neasurenents to separate nitrate in aerosols from HNO

(c) The Working Goup on Effects under the Convention has
hi ghlighted the need for neasurements of the base cation content of
aerosols, and for separation of the gaseous and particul ate nitrogen
species in air. These objectives should also be taken into account.



