











5.2.4. Stockholm Convention

MSC-E continued co-operation and data exchange with the Stockholm Convention on POPs.
Collection and refinement of national POP emission inventories under the Stockholm Convention
provides additional information for the evaluation of emissions of the EMEP countries as well as data
for the updating of the scenario of global PCDD/F emission. In the framework of this activity MSC-E
analysed and implemented the data on PCDD/F emissions, compiled under the Stockholm
Convention (SC), for the assessment of their environmental pollution on the global scale.

In particular, updated emission scenario of PCDD/F emissions was constructed applying the
methodology of [Wang et al., 2016] as described in [Gusev et al., 2018]. The methodology is based
on the regression analysis of PCDD/F releases to the environmental media (atmosphere, soil) and the
following factors, namely, gross national input, country area, gross national input per capita, and CO2
emissions per million of gross national product. Scenario of gridded annual PCDD/F emissions was
used for the evaluation of global scale transport and fate of PCDD/Fs for 2017. The Fig. 5.3 illustrates
spatial distribution of global scale PCDD/F emissions and model estimates of PCDD/F deposition
fluxes for 2017.
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Fig. 5.3. Spatial distribution of global annual emissions of PCDD/Fs used for global scale model simulations
(a) and annual modelled deposition fluxes of PCDD/Fs estimated for 2017 (b)

Collaboration with experts, involved in the UNEP Stockholm Convention Global Monitoring Plan
(GMP) activities on global-scale monitoring of POP concentrations in air and other compartments, is
another important activity for the evaluation of POP intercontinental transport and long-term
changes of pollution. Possible topics of further co-operation in this field were discussed between
MSC-E and GMP experts during the meeting of AMAP POP expert group held in Stockholm (Sweden)
in April 2019.
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6. MAIN CHALLENGES AND DIRECTIONS OF FUTURE RESEARCH

The Status Report summarizes EMEP activities in the field of heavy metal and POP pollution

assessment in 2019. It contains information on heavy metal and POP pollution levels, transboundary

transport, ecosystem-specific deposition, atmospheric loads to watersheds etc. It also discusses

research and development activities aimed at improvement of the modelling tools, cooperation with

national experts of the EMEP countries, CLRTAP Subsidiary Bodies, and international organizations.

Main challenges of heavy metal and POP pollution assessment and directions of future research are

outlined below.

Downscaling of pollution assessment from regional to national and local scales is performed
within a framework of country-specific studies in co-operation with national experts and
involving variety of national data. A new study has been initiated for Germany that will include
detailed assessment of Hg, Pb and Cd pollution in the country during the period 2014-2016,
evaluation of national emissions using modelling results and observations, development of
recommendations for improvement of the assessment quality both on national and regional
scales. Besides, detailed assessment of PAH pollution in Poland will be launched with emphasis
on evaluation of exceedances of air quality guidelines and testing of the country’s emissions.

Air pollution by toxic PAHs is recognized as a serious problem in some EMEP countries,
especially, in Central and Eastern Europe. To further improve the quality of PAH model
assessment, a multi-model analysis for B(a)P pollution is planned in the framework of the
EMEP EuroDelta-Carb intercomparison exercise in co-operation with TFMM and national
experts. Detailed assessment of contributions of key emission source categories and
exceedances of the EU and WHO target levels in the EMEP region will be continued to support
activities of TF Health and WGE as well as to contribute to the analysis of the effectiveness of
the POP Protocol in co-operation with TFTEI.

Mercury pollution remains to be a topic issue both in the EMEP countries and at the broader
international level. The general concern about the Hg pollution problem is accompanied by
incomplete knowledge on Hg behaviour and cycling in the environment. In particular, there are
gaps in understanding of Hg chemical transformations in the atmosphere. Therefore, the major
mechanisms of Hg oxidation and photo-reduction in the atmosphere will be further studied
and evaluated to improve quality of Hg pollution assessment. Besides, the multi-media
approach to Hg simulations in GLEMOS will be further developed.

Mercury and some POPs (HCB, PSDD/Fs, PCBs) are characterized by long-residence time in the
atmosphere as well as by cycling and accumulation in various environmental media. Therefore,
assessment of Hg and POP pollution in the EMEP countries should take into account
contribution of global and secondary sources along with direct anthropogenic emissions from
regional sources. Besides, relative importance of these source types can change in time
dramatically due to reduction of anthropogenic emissions. Attribution of long-term changes of
Hg and POP pollution to regional and extra-regional (global and secondary) sources will be
performed using the multi-media modelling system (GLEMOS) and available global Hg and POP
emissions inventories (e.g. EDGAR, UNEP).
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Evaluation of adverse effects of heavy metal and POP pollution on human health and
ecosystems is of high importance. MSC-E will continue long-term co-operation with WGE
focusing on joint analysis of heavy metal measurements in moss in co-operation with ICP-
Vegetation, support of ICP-Waters with information on Hg deposition to water
bodies/watersheds, data exchange with TF Health on B(a)P pollution levels and exceedances of
air quality guidelines.
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Reporting of EECCA countries

APPENDIX A1

Table A1. Reporting of main heavy metals (Pb, Cd, Hg) of the EECCA countries within the last five years

Reporting of main heavy metals

(Pb, Cd, Hg)

EECCA countries 2015 2016 2017 2018 2019
2008 - 2013
Armenia (only Pb, only a few 2014 2016 2017
sectors)
Azerbaiian 1|9a° - 2|01? 1990-2014 (pb, | 1990 - 2015 (pb, | 1990 - 2016 (pb, | 1995-2017
| (only segct(;r:s\; artew | cd:1995-2014) Cd: 1995-2015) Cd: 1995-2016) (Hg1990-2017)
Belarus 2013 2014-2016 2017
Georgia 2007-2013 (no | 2007-2014(cd, | 5547 5915 2007-2016 2007-2017
Hg) Hg: 2013-2014)
1990, 2000,
Kazakhstan 2013-2014 2005, 2010 - 1990 - 2016
2015
Kyrgyzstan 2014 (only Hg) 2015 (only Hg) 2017
1990-2014 (no
Republic of Moldova 2013 emissions 1990 - 2015
calculated for the
waste sector)
Russian Federation
Ukraine 2013 2014 2015 2016 2017

Table A2. Reporting of POPs (PCDD/Fs, PAHs, HCB, PCBs) of the EECCA countries within the last five years

Reporting of POPs (PCDD/Fs, PAHs, HCB, PCBs)

2015 2016 2017 2018 2019
T 2014 2016 (only 2017 (No HCB, no
PCDD/Fs) PCBs)
1995 -2017
Azerbaijan 1995-2013 | 1995-2014(no | 49955015 1995-2016 | (HCB, PCBS no data
HCB, no PCBs)
for 2000)
Belarus 2013 2014-2016 2017
2007-2014
. 2007-2013 (no (PCDD/Fs) ~ 2007-2016 (HcB 3
Georgia HCB) 2013-2014 2007-2015 only 2013-2016) 2007-2017
(PAHSs, HCB, PCBs)
1990, 2000,
Kazakhstan 2013-2014 2005, 2010- 1990-2016
2015
Kyrgyzstan 2017
1990-2014 (no
Republic of Moldova 2013 emissions 1990-2015
calculated for the
waste sector)
Russian Federation
Ukraine 2013 (no PCDD/Fs) 2017
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APPENDIX A2

Emission changes between 2016 (reported in 2018) and 2017
(reported in 2019) over £15 % (data sets used for gridding)

Data values represent the ‘total national totals’. The column ’data sources’ in the table below
indicates the following four cases:

® “reported”: both 2016 and 2017 data are reported by country.
®  “gapfilled”: both 2016 and 2017 data are gap-filled with expert estimates

®  “new gapfilled”: 2016 data was reported by country and 2017 data had to be gap-filled by
expert estimates (because it was not reported by country)

®  “new reported”: 2016 data was gap-filled, 2017 data is as reported by country.

The indicator “new” in column “Change (%)” indicates that the value has been either reported or
gap-filled for the first time.

Component Country Data sources 2017 2016 Change Change

value (t) value (t) (%) (t)
B(a)P AZ new gapfilled 0.396 0.200 98% 0.197
B(a)P BY reported 6.861 8.875 -23% -2.014
B(a)P ES gapfilled 41.518 79.038 -47% -37.520
B(a)P GR gapfilled 27.168 7.652 255% 19.516
B(a)P HR reported 1.920 2.286 -16% -0.367
B(a)P S reported 0.014 0.017 -19% -0.003
B(a)P MC New reported 0.000 0.032 -100% -0.032
B(a)P MK reported 1.890 2.848 -34% -0.959
B(a)P MT reported 0.008 0.006 34% 0.002
B(a)P NL reported 1.949 1.652 18% 0.297
B(a)P RU gapfilled 68.651 86.900 -21% -18.249
B(a)P RUE gapfilled 18.249 25.703 -29% -7.454
B(a)P SK New reported 1.150 5.212 -78% -4.062
B(b)F AT gapfilled 2.581 3.038 -15% -0.458
B(b)F AZ new gapfilled 0.420 0.282 49% 0.138
B(b)F BY reported 13.457 17.471 -23% -4.014
B(b)F DE reported 1.909 1.373 39% 0.536
B(b)F ES gapfilled 45.109 99.102 -54% -53.992
B(b)F GR gapfilled 70.335 10.001 603% 60.334
B(b)F IS reported 0.042 0.063 -32% -0.020
B(b)F LT reported 3.366 2.867 17% 0.499
B(b)F MC New reported 0.000 0.029 -100% -0.029
B(b)F MK reported 2.069 3.095 -33% -1.026
B(b)F MT reported 0.028 0.013 116% 0.015
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Component Country Data sources 2017 2016 Change Change
value (t) value (t) (%) (t)

B(b)F NL reported 1.882 1.520 24% 0.362
B(b)F RU gapfilled 74.589 108.960 -32% -34.370
B(b)F RUE gapfilled 19.828 32.228 -38% -12.400
B(b)F SE New reported 3.583 4.451 -19% -0.867
B(b)F SK New reported 1.207 6.728 -82% -5.522
B(k)F AT gapfilled 1.035 1.318 -21% -0.283
B(k)F AZ new gapfilled 0.353 0.223 59% 0.131
B(k)F BY reported 3.769 4.722 -20% -0.953
B(k)F DE reported 1.243 1.052 18% 0.192
B(k)F ES gapfilled 18.097 42.993 -58% -24.896
B(k)F FI gapfilled 1.342 1.620 -17% -0.278
B(k)F GR gapfilled 30.733 3.436 794% 27.297
B(k)F IT gapfilled 10.570 12.930 -18% -2.361
B(k)F KG gapfilled 3.222 2.565 26% 0.657
B(k)F LT reported 1.304 1.104 18% 0.200
B(k)F MC New reported 0.000 0.039 -100% -0.039
B(k)F MK reported 1.145 1.732 -34% -0.588
B(k)F MT reported 0.008 0.006 27% 0.002
B(k)F NL reported 1.007 0.799 26% 0.207
B(k)F NO reported 0.978 0.571 71% 0.408
B(k)F PL reported 14.347 11.991 20% 2.356
B(k)F RU gapfilled 29.924 47.269 -37% -17.346
B(k)F RUE gapfilled 7.954 13.981 -43% -6.027
B(k)F SE New reported 1.281 1.644 -22% -0.363
B(k)F SK New reported 1.062 2.813 -62% -1.751
cd AZ reported 0.100 0.170 -41% -0.070
Cd BE reported 1.344 2.768 -51% -1.423
Cd ES reported 4.221 7.038 -40% -2.817
cd GB reported 4.049 3.493 16% 0.556
cd GR gapfilled 1.398 2.000 -30% -0.602
Cd LU reported 0.070 0.084 -16% -0.014
Cd MC New reported 0.000 0.001 -65% -0.001
cd MT reported 0.001 0.006 -84% -0.005
Cd NL reported 0.765 0.653 17% 0.112
cd PT reported 4.602 3.583 28% 1.018
cd UA gapfilled 3.696 16.340 -77% -12.644
PCDD/F cy reported 0.000 0.000 46% 0.000
PCDD/F HR reported 0.000 0.000 -21% 0.000
PCDD/F HU reported 0.000 0.000 -17% 0.000
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Component Country Data sources 2017 2016 Change Change

value (t) value (t) (%) (t)
PCDD/F IS reported 0.000 0.000 94% 0.000
PCDD/F KG gapfilled 0.000 0.000 41% 0.000
PCDD/F LU reported 0.000 0.000 -22% 0.000
PCDD/F LV reported 0.000 0.000 16% 0.000
PCDD/F MC New reported 0.000 0.000 -100% 0.000
PCDD/F MK reported 0.000 0.000 -27% 0.000
PCDD/F MT reported 0.000 0.000 2141% 0.000
PCDD/F PT reported 0.000 0.000 -47% 0.000
PCDD/F RO reported 0.000 0.000 22% 0.000
PCDD/F RU gapfilled 0.001 0.001 -21% 0.000
PCDD/F RUE gapfilled 0.000 0.000 -29% 0.000
PCDD/F UA gapfilled 0.001 0.000 135% 0.000
PCDD/F uz gapfilled 0.000 0.000 22% 0.000
HCB Az new gapfilled 0.000 0.000 -73% 0.000
HCB BE reported 0.035 0.006 531% 0.030
HCB BY reported 0.001 0.001 35% 0.000
HCB ES reported 0.002 0.001 52% 0.001
HCB Fl reported 0.034 0.059 -43% -0.026
HCB GB reported 0.036 0.031 17% 0.005
HCB IE reported 0.002 0.002 19% 0.000
HCB IT reported 0.011 0.022 -49% -0.011
HCB KzZT new gapfilled 0.001 0.001 39% 0.000
HCB LU reported 0.000 0.001 -24% 0.000
HCB MC New reported 0.000 0.000 -100% 0.000
HCB ME gapfilled 0.002 0.003 -45% -0.001
HCB MK reported 0.007 0.006 20% 0.001
HCB MT reported 0.000 0.000 4489% 0.000
HCB PL reported 0.004 0.005 -18% -0.001
HCB PT reported 0.059 0.049 21% 0.010
HCB RU gapfilled 0.005 0.007 -24% -0.002
HCB RUE gapfilled 0.002 0.002 -24% -0.001
HCB SK reported 0.003 0.001 150% 0.002
Hg FR reported 3.795 3.227 18% 0.567
Hg BE reported 1.050 1.374 -24% -0.324
Hg BY reported 0.270 0.198 36% 0.072
Hg GR gapfilled 1.647 2.148 -23% -0.500
Hg HU reported 1.342 1.167 15% 0.175
Hg LT reported 0.146 0.105 38% 0.040
Hg LU reported 0.063 0.120 -48% -0.058
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Component Country Data sources 2017 2016 Change Change

value (t) value (t) (%) (t)
Hg MC New reported 0.004 0.002 183% 0.003
Hg MT reported 0.026 0.004 518% 0.022
Hg SK reported 1.250 1.726 -28% -0.476
Hg UA gapfilled 5.394 24.164 -78% -18.769
1P AT gapfilled 1.838 1.531 20% 0.307
IP AZ new gapfilled 0.080 0.226 -65% -0.146
IP BA gapfilled 1.185 1.414 -16% -0.229
1P BY reported 3.937 5.100 -23% -1.163
P ES gapfilled 32.125 49.935 -36% -17.810
IP Fl gapfilled 2.382 1.881 27% 0.500
P GR gapfilled 21.600 5.498 293% 16.102
P HR reported 1.068 1.287 -17% -0.219
IP IS reported 0.010 0.018 -44% -0.008
IP IT gapfilled 18.763 15.018 25% 3.745
1P KG gapfilled 2.716 4.055 -33% -1.339
IP MC New reported 0.000 0.014 -99% -0.014
IP MK reported 1.205 1.829 -34% -0.624
IP MT reported 0.007 0.006 26% 0.001
P NL reported 0.944 0.808 17% 0.136
IP SE New reported 1.625 2.361 -31% -0.737
IP SK New reported 0.667 3.846 -83% -3.179
PAH BY reported 28.024 36.168 -23% -8.144
PAH DE new gapfilled 32.816 181.621 -82% -148.805
PAH ES reported 136.850 271.067 -50% -134.217
PAH GR gapfilled 149.837 26.587 464% 123.250
PAH IS reported 0.092 0.130 -29% -0.038
PAH MC New reported 0.000 0.114 -100% -0.114
PAH MK New reported 6.367 9.504 -33% -3.137
PAH MT reported 0.051 0.030 66% 0.020
PAH NL reported 5.783 4.779 21% 1.003
PAH RU gapfilled 226.283 298.031 -24% -71.748
PAH RUE gapfilled 60.151 88.150 -32% -27.999
PAH SE reported 10.286 12.581 -18% -2.294
PAH SK reported 4.059 18.599 -78% -14.540
Pb AM New reported 3.710 5.034 -26% -1.324
Pb AZ reported 2.065 2.936 -30% -0.870
Pb CH reported 14.939 19.183 -22% -4.244
Pb cYy reported 18.454 26.794 -31% -8.339
Pb ES reported 100.099 153.004 -35% -52.905
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Component Country Data sources 2017 2016 Change Change

value (t) value (t) (%) (t)
Pb GB reported 94.614 64.429 47% 30.184
Pb GR gapfilled 8.202 14.659 -44% -6.458
Pb IE reported 5.084 13.400 -62% -8.316
Pb Lv reported 3.453 2.674 29% 0.779
Pb MC New reported 0.015 0.012 24% 0.003
Pb MT reported 0.187 0.751 -75% -0.563
Pb PL reported 305.490 418.318 -27% -112.828
Pb RS reported 54.804 38.574 42% 16.229
Pb UA New reported 102.434 85.464 20% 16.971
PCB BE reported 0.003 0.006 -52% -0.003
PCB BG reported 0.004 0.003 21% 0.001
PCB BY reported 0.009 0.012 -22% -0.003
PCB EE reported 0.005 0.004 20% 0.001
PCB FI New reported 0.026 0.000 NEW 0.026
PCB GE New reported 0.380 0.000 NEW 0.380
PCB KG gapfilled 0.005 0.000 NEW 0.005
PCB LT reported 0.002 0.001 32% 0.000
PCB MC New reported 0.000 0.000 21044% 0.000
PCB MK reported 0.025 0.008 234% 0.018
PCB MT reported 0.000 0.000 3573% 0.000
PCB NL New reported 0.000 0.000 NEW 0.000
PCB PT reported 0.096 1.095 -91% -1.000
PCB RO reported 0.019 1.095 -98% -1.077
PCB UA New reported 0.001 0.000 NEW 0.001
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Overview of gap-filling in 2019

Albania
Armenia
Aral Lake
Asian Areas
Austria
Atlantic Ocean
Azerbaijan
Bosnia and
Herzegovina
Baltic Sea
Belgium
Bulgaria
Black Sea
Belarus
Caspian Sea
Switzerland
Cyprus
Czechia
Germany
Denmark
Estonia
Spain
Finland
France
United Kingdom
Georgia
Greece

Croatia
Hungary
Ireland

Iceland
Italy

Reported (also in previous years!)
Partly replaced
Replaced

m Partly expert estimates/reported data

Expert estimates only
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APPENDIX A3

Kyrgyzstan

Kazakhstan

Liechtenstein

Lithuania

Luxembourg

Latvia

Monaco

Republic of Moldova

Montenegro

Mediterranean Sea

North Macedonia

Malta

Netherlands

Norway

North Africa

North Sea

Poland

Portugal

Romania

Serbia

Russian Federation

Russian Federation
in the extended EMEP domain

Sweden

Slovenia

Slovakia

Tajikistan

Turkmenistan

Turkey

Ukraine

Uzbekistan






