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The International Framework related to Mercury

v GEO Task He-09-02d “ Global Observation
System for Mercury”

v UNEP Mercury Program — Global Partnership on
Atmospheric Mercury Transport and Fate
Research (F&T)

v' Task Force on Hemispheric Transport of Air
Pollutants (TF HTAP) under the UNECE-LRTAP
conventions.
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GEO Task HE-09-02d

Sub-task Number: HE-09-02d

Sub-task Title: Global Monitoring Plan for Atmospheric Mercury
Overarching Task: Monitoring and Prediction Systems for Health
Area: HEAILTH

Related Communities of Practice: Air Quality & Health, Atmospheric Chemistry (former IGACO),
Biodiversity and Forest

Leads:
- Italy(PoC), CNR-IIA, Nicola Pirrone, pirrone(@iia.cor.it
- USA. US.EPA - ORD, Stan Durkee, durkee.stan@epa.gov. David Schmeltz, schmeltz.david{@epa.gov
- Japan, NIES. Noriyuki Suzuki. nsuzuki@nies.go.jp
- South Africa. DEADP. Joy Leaner. jleaner@pgwc.gov.za
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GEO Task HE-09-02d

Task Definition

v" Develop a global observation system for mercury by harmonizing standard
operating procedures for monitoring mercury and its compounds in air, atmospheric
deposition, water, soil, sediments, vegetation and biota.

v The sharing of data from this network, allowing access to comparable and long-term
data from a wide array of locations, will help understand temporal and spatial patterns
of mercury transport and deposition to, and evasion from, terrestrial and aquatic
ecosystems.

v"  The data produced will support the validation of regional and global atmospheric
mercury models for use in evaluations of different policy options for reducing mercury
pollution impacts on human health and ecosystems.

v" Build upon the contributions of, among othersUNEP Mercury Programme, the
Hemispheric Transport of Air Pollutants Task Force (TF HTAP), and the European
Monitoring and Evaluation Program (EMEP).

v" Moreover build upon the GMOS Project, the US MercNet initiative and international
monitoring and modelling efforts led by Italy, Japan and South Africa.
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GEO Task HE-09-02d Partnership

Type -Representing ' Organisation Name ' Email Address
Lead (PoC) |Mtaly CMR-Institute for Atmospheric Micola Pirrone pirrone@iia.cnr.it
Pollution
Co-Lead Usa U3, Environmental Protection Stan Durkee durkee stan@@epa. gov
Agency David Schmeltz schmeliz davidfepa gov
Co-Lead Japan Mational Institute for Environmental Moryuki Suzuki nsuzuki@nies.qo.jo
Studies
Co-Lead South Africa DEADP Joy Leaner leaner@pgwe.qov.Z3
Contributor [USA University of Michigan Jerry G. Keeler Jkeeler@@umich.edu
Confributor | Norway Morwegian Institute for Air Research | Jozef M. Pacyna Ip@Eniu.no
Contributor | Sweden Swedish Environmental Institute John Munthe John Munthe@ivl. se
Confributor | Slovenia Institute Jozef Stefan Milena Horvat Milena. horval@ijs.si
Contributor |France Université Joseph Fourier Aurélien Dommergue dommergue@lgge.obs.ujf-grenchle.fr
Contributor [USA EFPRI Leonard Levin llevin@epri.com
Contributor [USA University of Washington Lyatt Jaegle jaegle@aimos.washington.edu
Contributor | Switzerland Ecole Polytechnigue Fédérale de Isabelle Bey Isabelle. Bey@epfl.ch
Lausanne
Contributor |Russia Meteorological Synthesizing Centre - | Cleg Travnikoy oleg.travnikov@msceasi.org
East of EMEF
Contributor | Germany MPI-chemistry Mainz Franz Slemr slemr@mpch-mainz. mpg.de
Contributor | China Institute of Geochemistry, Chiness Xinbin Feng xinbin feng@mail gyig.ac.cn
Academy of Sciences
Contributor | Germany GKSS Resesarch Center Ralf Ebinghaus Ralf Ehinghaus@akss de
Contributor [USA University of Washington-Bothell Dan Jaffe diaffe@u.washington.edu
Contributor [ China Tsinghua University Jiming Hao him-den@mail.tsinghua. edu.cn
Contributor | Germany Max-Planck-Society for the Carl Brenninkmeijer carb@mpch-mainz.mpg.de
Advancement of Sciences eV,
Confributor | Canada Environment Canada Fierrette Blanchard pierretie blanchard@ec.qe.ca
Contributor [USA University of Conneclicut Robert Mason robert. masond@uconn.edu
Contributor | Italy ISFRA - Institute for Environmental Maria Belli maria.belli@apat.it
Protection and Research
Contributor | Italy ISFRA - Institute for Environmental Anna Maria Caricchia caricchiai@apat.it
FProtection and Research
Contributor | Italy ISFRA - Institute for Environmental Patrizia Bonanni bonannif@apat it
FProtection and Research
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SEVENTH FRAMEWORK

PROGHAMME

Global Mercury Observation System
- GMOS -

Funded by:
European Commission — DG Research
(2010 — 2015)
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GMOS

Funded by: European Commission - DG Research (FP7)
Budget: about 9.4 M€ / EC Contribution 6.88 M€

Coordinator: Nicola Pirrone, CNR-I11A, Rome, ltaly

AN NN

Partnership: GMOS involves 24 partners from all over
the world.

Period: 5 years (from 15t Nov. 2010)
Kick—-off meeting: 17-19 November 2010
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GMOS partnership

Part. no. Part. Organisation Acronym | Contact e-mail Country

1. CNR-Institute of CNR-IlA Nicola Pirrone pirrone{@iia.cnr.it Italy
Atmospheric Pollution
Research

2. MNorwegian Institute for MNILU Josef M. Pacyna Ip@nilu.no Norway
Air Research

3. Swedish Environmental L John Munthe john.munthe@ivl.se Sweden
Instifute

4. Institute Jozef Stefan JSI Milena Horvat milena.horvati@ijs.si Slovenia

b INIBIOMA CONICET INIBIOMA | Mana C. Dieguez dieguermci@gmail com Argentina
Universidad Macional
del Comahue

6. Institut francais de IFREMER. | Daniel Cossa dcossa@ifremer.fr France
recherche pour
I'exploitation de la mer

T Instituut voor Toegepast INTEC Dennis Wip d.wip{@uvs.edu Suriname
Technologisch dwip 02@wahoo.com
Onderzoek

8 Goteborgs Universitet UGEoT Maria Andersson mana8l@chem gu se Sweden
University of Venice LUNINE Carlo Barbante barbante@unive it Italy

10, Mational Environmental AU Henrik Skow hsk@dmu.dk Denmark
Research Institute,
Aarhus University

11 GKSS Research Center GKS3SS Ralf Ebinghaus ralf.ebinghaus@gkss . de Germany

12, Université Joseph UJF Aurélien Dommergue aurelien. dommergue@lgge.cbs. ujf- | France
Fourier grenoble. fr

13 University of York UoY Katie Read km519@vork ac uk UK

14 Institute of IGCAS Xinbin Feng xinbin_ feng@mail gyig ac.cn China
Geochemistry, Chinese
Academy of Sciences

15. Associacio dos AFPLBA Paule Artaxo artaxo@gmail.com Brazil
Pesquisadores do
Experimento LBA

16. Meteorological MSC-E Oleg Travnikow oleg travnikovi@msceast.org Russia
Synthesizing Centre -
East of EMEP

17. Max-Planck-Gesellschaft MPG Carl Brenninkmeijer carl brenninkmeijer@mpic. de Germany

18. Joint Research Centre JRC Bernd Manfred Gawlik | bernd gawliki@jrc.ec.europa.eu Belgium

19. Anna University IOM-AUG | R. Ramesh rramesh au@yahoo com India
Chennai

20. South African Weather SAWS Ernst-Ginther Brunke | Ernst Brunke@weathersa coza South Africa
Service

21. MNational Institute for INMG Ester Araujo Brito inmg_presidente@gmail.com Capo Verde
Meteorclogy and
Geophysics

22 Kenya Meteorological KMD Peter Bundi pbundi_2000@yahoo.com Kenya
Department

23. University of Latvia IAPS Atis Skudra askudra@latnet.lv Latvia

24 Saint Petersburg State SPESU MNikolay R. Mashyanov | nrm@lurmes ru Russia
University
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GMOS Overarching Objectives

To establish a Global Observation System for Mercury able to provide
ambient concentrations and deposition fluxes of mercury species around the
world, by combining observations from permanent ground-based stations,
and from oceanographic and tropospheric measurement campaigns.

To validate regional and global scale atmospheric mercury modelling
systems able to predict the temporal variations and spatial distributions of
ambient concentrations of atmospheric mercury, and Hg fluxes to and from
terrestrial and aquatic receptors.

To evaluate and identify source-receptor relationships at country scale and
their temporal trends for current and projected scenarios of mercury
emissions from anthropogenic and natural sources.

To develop interoperable tools to allow the sharing of observational and
models output data produced by GMOS, for the purposes of research and
policy development and implementation as well as at enabling societal
benefits of Earth observations, including advances in scientific understanding
in the nine Societal Benefit Areas (SBA) established in GEOSS.
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GMOS Strategy
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WP Leaders within GMQOS

WP no. [ Work Package Partner Country | Work Package Leader

1 Coordination CNR-11A Italy Nicola Pirrone

2 Current and future global emissions NILU Norway Jozef Pacyna

3 Ground-based Observation System CNR-11A Italy Francesca Sprovieri
4 Over-water observation system JSI Slovenia Milena Horvat

5 Aircraft-Based Tropospheric Program GKSS Germany Ralf Ebinghaus

6 Integration of GMOS with Other Programs IVL Sweden John Munthe

7 Global Scale Atmospheric Modelling MSC-E Russia Oleg Travnikov

8 Regional Scale Atmospheric Modelling GKSS Germany Volker Matthias

9 GMOS Interoperable System CNR-IIA Italy Sergio Cinnirella
10 Dissemination CNR-1IA Italy Nicola Pirrone

47 ==, CNR - Institute of Atmospheric Pollution Research, Rome, Italy
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GMOS Strategy

GMOS includes the following programs:

v'Ground-Based Observation System

v’ Oceanographic Observation program which will include:

> Cruises over the Pacific Ocean
> Cruises over the Atlantic Ocean
> Cruises over the Mediterranean and North/Baltic Seas

v'Aircraft program which will include:
» Intercontinental Flights in the Upper Troposphere / Lower
Stratosphere

» Regional scale flights (Europe and USA) up to the mid
Troposphere

F-ql CNR - Institute of Atmospheric Pollution Research, Rome, Italy
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GMOS Ground-Based Observation System
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GMOS Ground-Based Observation System

Table | - Master and Secondary Ground-Based Sites in GMOS

Running sites are those where Hg meaurements are already on-going. New Sites are those where Hg measurements would be
started as part of GMOS. (**) M: master sites (GEM, RGM, Hgp, Hg in pricip); S: Secondary sites (TGM, Hg in pricip)

Monitoring Site Elevation Latitude Type Station Running Running | New Sites Responsible

(m asl) Type Sites Sites GMOS
) by Outside by GMOS| by GMOS Partners
Partners (*) Partners Partners

GMOS Sites

Alert, Canada 210 82.5° N GAW M X NADP/AMNet

Station Nord, Greenland 310 81.6 AMAP = X AU

Ny Alesund, Norway 550 8.9 GAW M x MNILU

Pallas, Finland 560 68.0 EMEP S x "L

Rao, Sweden 5 57.4 AWM 5 x L

Mace Head, Irland 5 533 GAW = x GKSS

Waldhof, Germany 74 52.8 EMEP M X GKSS

Listvyanka, Russia 560 519 GAMY M SPBSU

Monte Rosa, Italy 4554 45 9 5 x UNIVE

Iskrba, Slovenia 520 45.6 EMEP M x Jsi

Mt. Bachelor, WA, USA 2743 44 1 NOAA M X UoWW

La Seyne, France 20 43.4 S X IFREMER

Mt Changbai, Located in 736 42 .4 GAWW S X IGCAS

the boundary area of

China and North Korea

in Jilin province, China

Longobucco, Italy 1379 39.8 EMEP M s CMNR-I1A

Storm Peak, CO, USA 4086 393 DRI M X DRI

Kanghwa Island, Korea 88 37.7 = x KNU

Waliguan, China 3816 36.3 GAW M b4 IGCAS

Ewv-K2, Nepal 5050 28.0 GAW s X CMNR-1LA

Zhuzhang Observatory, 3580 27.8 GAW S X IGCAS

Northwest of Yunnan

province, China

Cape Hedo, Okinawa, 498 26.8 M X MoE

Japan

Minamata, Kyushu 32°127 W] x MoE

islands, Japan [1

Lulin, Taiwan, China 2862 ||| 235 GAW M X UoT

Mauna Loa, Hawaii, USA 3397 1 [ 19.5 GAW M X NADP/ANMNet

Villahermosa, Tabasco, 20 H GAW s B3 JRC

Mexico

Cape Verde Obs., Capo 10 H 16.9 GAW 5 X UoY /[ INMG

Verde

Kodaicanal, India 2343 “ 10 GAW M > IOM-AUC

Paramaribo, Suriname 23 [ 58 GAMY = X INTEC

Mt. Kenya, Kenya 3678 0 GAW M x KMD

Manaus, Brazil 45 f\ 26 SAMY M x APLBA

Cape Point, South Africa 230 11 34.4 GAW 5 X SAWS

Amsterdam Island 70 37.8 GAW M X UJF

Bariloche, Argentina 240 40.4 GAMY M X INIBIOMA

Cape Grim, Australia 94 40.7 AWM 5 x L

DOME-C, Antarctica 40 66.7° S S > CNR-IIA / UJF
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GMOS External Partners

- As part of the GMOS Steering Board -

Representatives of existing regional programs and networks:
-  MERCNet, USA

- AMNet - NADP, Joint USA-Canada program

- Storm Pick Station (CO), USA, Dr. Daniel Obrist

- Mauna Loa (Hawalii), USEPA, USA, Dr. M. Landis

- Mt. Bachelor station (WA), USA, Prof. Daniel Jaffe
-  Cape Hedo, Okinawa, Japan

- Kangwa Island, Korea

- ...more during project development.....
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GMOS Oceanographic Program
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GMOS Aircraft-Based Program
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Innovative Aspects of GMOS

The proposed project will provide a substantial contnibution to the advancement of science m general and
to the objectives defined in the GEO Task HE-09-02d as well as o goals of on-going programs (1e., UNEP
Mercury Program GEOSS) and conventions (1e., TF HTAP of the UNECE-LRTAP). Major innovative
aspects of the proposed project are:

- For the first time, a coordinated Global Mercury Observation System will be established which wnll
include observations from contimions ground-based stations, ad-hoc over-water observation programs,
and aircraft-based tropospheric programs.

- For the first ime vertcal profiles of tropospheric mercury concenirations at different latitudes and
tume of the year will be provided by coordinating the efforts of GMOS with those of other on-going
international programs (Le., CARIBIC, NAAMEX) in Furope and North America.

- For the first tume a full validation of global and regional scale atnmospheric mercury models will be
performed on the basis of observations that are representative of the different regions, locations of
natural and anthropogenic sources, terresinal and aquatic receptors, and meteorological conditions and
atmosphenc transport patterns.

- For the first ime fully validated regional and global scale atmosphenic models, will be used to evaluate
spafial and temporal patterns of ambient concentrations, and re-enussion rates from and deposition fhuxes
to aquatic and terrestrial receptors for different scenarios of mercury emissions at regional and global
scales.

- The outcomes of GMOS will support the achievement of goals and objectves of key international
programs including the GEO Task HE-09-02d “Global Observation System for Mercury”™, the UNEP
F&T, and TF HTAP of the UNECE-LRTAP convention

CNR - Institute of Atmospheric Pollution Research, Rome, Italy
- http://www.iia.cnr.it
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More about GMQOS will be available at...

www.GMOS.eu

the official GMOS web portal will provide all the
Information concerning the project development,
field campaigns, atmospheric modelling and major
findings
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