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Heavy metal and POP pollution:  

Dissemination of output information 

Oleg Travnikov on behalf 
of MSC-E and CCC 
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EMEP activities on HMs and POPs in 2013 
• Monitoring of HMs and POPs within EMEP (CCC) 

• Operational modelling of HM and POP transboundary pollution within 
EMEP region 

• Assessment of long-term changes of POPs transboundary pollution 
(1990-2011) 

• National/local scale pollution assessment – Case studies 

• Quality analysis of HM and POP assessment results 

• Research and development:  

 Further development of GLEMOS multi-scale modelling system  

 Model study of major Hg oxidation processes in the atmosphere 

 Assessment of the role secondary emissions in POP pollution 

 Application of inverse modelling for evaluation of primary and 
secondary emission sources 

• Co-operation with national experts, international organizations and 
programmes  
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MSC-E publications on HMs and POPs 
Peer-reviewed publications: 

• Gusev A., MacLeod M., Bartlett P. (2012) Intercontinental transport 
of persistent organic pollutants: a review of key findings and 
recommendations of the task force on hemispheric transport of air 
pollutants and directions for future research. Atmospheric Pollution 
Research 3, 463-465 

• Shatalov V., Johansson J.H., Wiberg K., Cousins I.T. (2012) Tracing 
the origin of dioxins in Baltic air using an atmospheric modeling 
approach. Atmospheric Pollution Research 3, 408-416 

• Goodsite M.E., Outridge P.M., Christensen J.H., Dastoor A., Muir D., 
Travnikov O., Wilson S. (2013) How well do environmental archives 
of atmospheric mercury deposition in the Arctic reproduce rates and 
trends depicted by atmospheric models and measurements? Science 
of The Total Environment 452–453, 196–207 

• Batrakova N., Travnikov O., Rozovskaya O., Sprovieri F. (2013) 
Chemical and physical transformations of mercury in the ocean: a 
review. Ocean Science, submitted 
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New format of Status Report 
In accordance with recommendations of EMEP Bureau 

Main topics: 

1. EMEP contribution to HM and POP 

Protocols 

2. Pollution assessment in the EECCA 

countries 

3. Country-specific information 

4. Dissemination of information  

MSC-E Status Reports 2013 
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BaP BaP 

PCDD/Fs PCDDFs 

Hg Hg 

EMEP contribution to HM and POP Protocols  

1990 2011 

Cd Cd 

Pb Pb 

Spatial distribution of heavy metal and POP pollution levels (1990-2011) 
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Reduction of heavy metal and POP deposition in EMEP countries (1990-2011) 
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Long-term trends of HM and POP pollution  
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Reduction: 

EMEP – 26% 

EU27 – 34% 

EECCA – 10% 

Reduction of B[a]P air concentration in different groups of countries 
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HM and POP pollution in EECCA countries  

Pollution levels: 

• Relatively low reduction of HM 
and POP deposition in EECCA 
countries  

• The largest decrease in the 
western part of the region  

Data reporting in the EECCA countries: 

• Low completeness of emissions reporting 

• Few monitoring data are reported so far 

1990 2011 

Deposition of Cd in the EECCA countries 

More efforts are needed to involve EECCA 
countries in the Convention activities   

HM and POP emission reporting 
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Non-EMEP sources 

National emissions 

Re-emission 

Transboundary transport 

Long-term trends of HM and POP pollution  

Contributors to reduction of PCDD/F deposition (1990-2011) 
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Transboundary pollution  
Contribution of foreign sources to Cd deposition in EMEP countries 
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Contribution of foreign sources to Cd deposition in EMEP countries 

0

25

50

75

100

L
a

tv
ia

M
o

n
te

n
e

g
ro

C
y
p

ru
s

B
e

la
ru

s

G
e

o
rg

ia

T
h

e
_

F
Y

R
_

o
f_

M
a

c
e

d
o

n
ia

D
e

n
m

a
rk

M
o

n
a

c
o

A
lb

a
n

ia

S
w

e
d

e
n

C
ro

a
ti
a

C
z
e

c
h

 R
e

p
u

b
lic

N
o

rw
a

y

N
e

th
e

rl
a

n
d

s

A
u

s
tr

ia

A
rm

e
n

ia

L
it
h

u
a

n
ia

L
u

x
e

m
b

o
u

rg

Ir
e

la
n

d

B
o

s
n

ia
&

H
e

rz
e

g
o

v
in

a

S
lo

v
e

n
ia

S
e

rb
ia

Ic
e

la
n

d

R
e

p
u

b
lic

 o
f 
M

o
ld

o
v
a

H
u

n
g

a
ry

G
re

e
c
e

S
lo

v
a

k
ia

B
e

lg
iu

m

B
u

lg
a

ri
a

G
e

rm
a

n
y

E
s
to

n
ia

F
in

la
n

d

It
a

ly

S
w

it
z
e

rl
a

n
d

F
ra

n
c
e

A
z
e

rb
a

ija
n

U
k
ra

in
e

R
u

s
s
ia

n
 F

e
d

e
ra

ti
o

n

T
u

rk
e

y

R
o

m
a

n
ia

M
a

lt
a

P
o

rt
u

g
a

l

U
n

it
e

d
 K

in
g

d
o

m

P
o

la
n

d

S
p

a
in

C
o
n
tr

ib
u
ti
o
n
, 

%

1990 

0

25

50

75

100

L
a

tv
ia

M
o

n
te

n
e

g
ro

C
y
p

ru
s

B
e

la
ru

s

G
e

o
rg

ia

T
h

e
_

F
Y

R
_

o
f_

M
a

c
e

d
o

n
ia

D
e

n
m

a
rk

M
o

n
a

c
o

A
lb

a
n

ia

S
w

e
d

e
n

C
ro

a
ti
a

C
z
e

c
h

 R
e

p
u

b
lic

N
o

rw
a

y

N
e

th
e

rl
a

n
d

s

A
u

s
tr

ia

A
rm

e
n

ia

L
it
h

u
a

n
ia

L
u

x
e

m
b

o
u

rg

Ir
e

la
n

d

B
o

s
n

ia
&

H
e

rz
e

g
o

v
in

a

S
lo

v
e

n
ia

S
e

rb
ia

Ic
e

la
n

d

R
e

p
u

b
lic

 o
f 
M

o
ld

o
v
a

H
u

n
g

a
ry

G
re

e
c
e

S
lo

v
a

k
ia

B
e

lg
iu

m

B
u

lg
a

ri
a

G
e

rm
a

n
y

E
s
to

n
ia

F
in

la
n

d

It
a

ly

S
w

it
z
e

rl
a

n
d

F
ra

n
c
e

A
z
e

rb
a

ija
n

U
k
ra

in
e

R
u

s
s
ia

n
 F

e
d

e
ra

ti
o

n

T
u

rk
e

y

R
o

m
a

n
ia

M
a

lt
a

P
o

rt
u

g
a

l

U
n

it
e

d
 K

in
g

d
o

m

P
o

la
n

d

S
p

a
in

C
o
n
tr

ib
u
ti
o
n
, 

%

2011 

0%

20%

40%

60%

80%

100%

120%

1990 1995 2000 2005 2010

E
m

is
s
io

n
s
 r

e
d

u
c
ti
o

n.

Slovakia

EMEP

Slovakia

Poland

Hungary

Romania

Czech

Republic

Other

Slovakia

Poland

Hungary

Romania

Czech

Republic

Other

1990 2011 

Slovakia 

Emission reduction 

Transboundary pollution  



EMEP Steering Body, Geneva, 2013 

Ecosystem-specific deposition  

1990 2011 

Spatial distribution of Pb deposition to arable land  
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‘Near-real time’ assessment 

Aim: Preliminary assessment of pollution levels in the EMEP 
countries with minimum time delay (2 months) 

Pb deposition in 2013 
(available in May 2015)  

Feb 2014 

Limitation: Use of emissions data for previous years  

Question: Is this information useful for the countries?  
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New format of Status Report 
In accordance with recommendations of EMEP Bureau 

Main topics: 

1. EMEP contribution to HM and POP 

Protocols 

2. Pollution assessment in the EECCA 

countries 

3. Country-specific information 

4. Dissemination of information  

MSC-E Status Reports 2013 
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Brief information on a country pollution 
Exemplified by the United Kingdom 

Emissions and pollution levels for 
1990 and 2011 

Spatial distribution of pollution 
levels in 2011 

Transboundary transport in 2011 
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Country-specific information 

Detailed information for a country: 

 Pollution levels and their long-term changes  

 Transboundary fluxes 

 Effects oriented information 
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Country-specific information 
Cd deposition in Germany (2010) 

g/km2/y 

Changes of Cd deposition in Germany 

Detailed information for a country: 

 Pollution levels and their long-term changes  

- Pollution distribution over a country territory 

- Long-term trends of pollution levels 

- Model evaluation vs. measurements 

 Transboundary fluxes 

 Effects oriented information 
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Country-specific information 

Cd concentration in air (DE9) 
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Cd wet deposition (DE9) 

Detailed information for a country: 

 Pollution levels and their long-term changes  

- Pollution distribution over a country territory 

- Long-term trends of pollution levels 

- Model evaluation vs. measurements 

 Transboundary fluxes 

 Effects oriented information 



EMEP Steering Body, Geneva, 2013 

Country-specific information 

Contribution of foreign sources to Cd 
deposition in Germany 

% 

Detailed information for a country: 

 Pollution levels and their long-term changes  

 Transboundary fluxes 

- Pollution of a country by foreign sources 

- Contribution of national sources to transboundary 

transport 

 Effects oriented information 
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Country-specific information 
Cd deposition from German sources 

Mutual Cd transboundary fluxes 
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Detailed information for a country: 

 Pollution levels and their long-term changes  

 Transboundary fluxes 

- Pollution of a country by foreign sources 

- Contribution of national sources to transboundary 

transport 

 Effects oriented information 
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Country-specific information 

Detailed information for a country: 

 Pollution levels and their long-term changes  

 Transboundary fluxes 

 Effects oriented information 

- Ecosystem-specific deposition and critical load 

exceedances 

- Concentration in different media (air, soils, vegetation 

and water bodies) 

Cd deposition to root crops in 
Germany (2011) 

g/km2/y 
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Additional information for countries 
Assessment of HM pollution in selected countries (Case studies) 

Approach:  

 Evaluation of pollution levels in a country 

with fine spatial resolution involving 

variety of national data 

Requirements: 

• Detailed emissions data (fine resolution, 
source categories, LPS) 

• Additional measurements from national 
monitoring networks 

• Participation of national experts in joint 
analysis of the results 

Pb deposition in the Netherlands 
(5×5 km2) 

Countries involved:  

 The Czech Republic, Croatia, the Netherlands 
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Cd deposition in Czech Rep. (5x5 km)  

Policy-relevant information 
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Additional information on country 
scale: 

• Pollution levels with fine spatial 
resolution (down to 5×5 km2) 

• Contamination of a country 
provinces 

• Contribution of different emission 
source categories 

• Transboundary transport between 
country’s provinces 
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Policy-relevant information 

Contribution (%) 

Contribution of LPS to Cd deposition 

(Prunéřov II Power Station, Czech Rep.) Additional information on country 
scale: 

• Pollution levels with fine spatial 
resolution (down to 5×5 km2) 

• Contamination of a country 
provinces 

• Contribution of different emission 
source categories 

• Transboundary transport between 
country’s provinces 

• Pollution from large point sources 
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New format of Status Report 
In accordance with recommendations of EMEP Bureau 

Main topics: 

1. EMEP contribution to HM and POP 

Protocols 

2. Pollution assessment in the EECCA 

countries 

3. Country-specific information 

4. Dissemination of information  

MSC-E Status Reports 2013 
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MSC-E website 

EMEP countries 

Emissions CEIP website 

Measurements CCC website 

Model 
assessment 

MSC-W website 

CLRTAP website EMEP domain 

Global pollution 

Local pollution 

Publications 
SOx, NOx 

O3, PM 

Model description 

MSC-E web site: www.msceast.org 

Information on the web 

Dissemination of EMEP information 



EMEP Steering Body, Geneva, 2013 

MSC-E web site: www.msceast.org 

Information on the web 

 
MSC-E website 

EMEP countries 

Emissions CEIP website 

Measurements CCC website 

Model 
assessment 

MSC-W website 

CLRTAP website EMEP domain 

Global pollution 

Local pollution 

Publications 
SOx, NOx 

O3, PM 

Model description Measurement data 

Modelling results 

Assessment of effects 

Emissions data 

Dissemination of EMEP information 
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Information for EECCA countries in Russian 
(under development) 
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Hg deposition on a global scale  

Dissemination of EMEP information 

Hg deposition within EMEP region  

STOCKHOLM 

CONVENTION 

OSPAR 
COMMISSION 

Important to initiate formal co-operation between the 
Convention and other relevant international bodies 
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Dissemination of EMEP information 

Cd deposition to the Northern Sea 

PCDD/F deposition to the Baltic sea 

ng TEQ/m2/y 

Since 1997 EMEP annually provides 

HELCOM/MONAS with data on atmospheric 

supply of HMs and POPs to the Baltic Sea 

(long-term EMEP/HELCOM contract) 

EMEP took part in several projects 

on assessment of HMs and POPs 

deposition to the OSPAR meritime 

area (EMEP/HELCOM contracts) 

OSPAR 
COMMISSION 
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Dissemination of EMEP information 

Minamata Convention on Mercury (UNEP) 

 Adoption of the global legally binding instrument on 
Hg (Minamata Convention) (Geneva, January 2013) 

 Support of the global Hg treaty at the International 
Conference on Mercury as a Global Pollutant 2013 
(Edinburgh, August 2013) 

 Diplomatic Conference on the Minamata Convention 
(Japan, October 2013) 
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Dissemination of EMEP information 

Minamata Convention on Mercury (UNEP) 

 Adoption of the global legally binding instrument on 
Hg (Minamata Convention) (Geneva, January 2013) 

 Support of the global Hg treaty at the International 
Conference on Mercury as a Global Pollutant 2013 
(Edinburgh, August 2013) 

 Diplomatic Conference on the Minamata Convention 
(Japan, October 2013) 

EMEP took part in preparation of the Global Mercury 

Assessment 2013 for the 5th session of the 

Intergovernmental Negotiation Committee (INC5) 
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Dissemination of EMEP information 

Minamata Convention on Mercury (UNEP) 

 Adoption of the global legally binding instrument on 
Hg (Minamata Convention) (Geneva, January 2013) 

 Support of the global Hg treaty at the International 
Conference on Mercury as a Global Pollutant 2013 
(Edinburgh, August 2013) 

 Diplomatic Conference on the Minamata Convention 
(Japan, October 2013) 

EMEP presented new model results and took part in 

organizing the GMOS Mercury Modelling Task Force 
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Dissemination of EMEP information 

Minamata Convention on Mercury (UNEP) 

 Adoption of the global legally binding instrument on 
Hg (Minamata Convention) (Geneva, January 2013) 

 Support of the global Hg treaty at the International 
Conference on Mercury as a Global Pollutant 2013 
(Edinburgh, August 2013) 

 Diplomatic Conference on the Minamata Convention 
(Japan, October 2013) 

EMEP is invited to update results of the Global Mercury 

Assessment with new model estimates of Hg global 

pollution 

TF HTAP plays the role of an international platform for collection, 
discussion and dissemination of the research results 
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How to improve data accessibility 
for countries?   

 New format of Status Reports (country-specific 
information) 

 ‘Near real-time’ simulations 

 National scale assessments with fine resolution (case 
studies) 

 Sharing of modelling tools for national assessments 

 Development of EMEP website in Russian (for EECCA 
countries) 

 Initiation of formal co-operation between the 
Convention and other relevant international bodies 

 … 


