Funded by:
European Commission - DG Research

(2010 - 2015) =S
Nicola Pirrone Sergio Cinnirella
(pirrone®@iia.cnr.it) (s.cinnirella@iia.cnr.it)
GMOS coordinator GMOS WP-9 |eader

Institute of Atmospheric Pollution Research
of the National Research Council of Ttaly

f- CNR - Institute of Atmospheric Pollution Research, Rome, Italy EGIDA 1st SN & AB Workshop p ;::on
\Ca http://www.iia.cnr.it Bonn - May, 9-11 2011 a




The mercury cycle... A
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..and the impact oh human health

Mercury poisoning in Minamata

Minamata Disease was identified 50 years ago in Japan, but
thousands of victims are still fighting for compensation from the
company that dumped lethal mercury into their fishing grounds
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Symptoms of the
Mild
- Ataxia
- Muscle weakness
- Narrowed field of vision
- Hearing and speech damage

Severe cases cause

Insanity
Paralysis
Coma
Death
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GM<5S

Regional monitoring networks -

The International Framework related to
monitoring networks:

«  Atmospheric Mercury Network (AMNet) TR
. Canadian Atmospheric Mercury Measurement SR s
Network (CAMNet) - (9
*  The European Monitoring and Evaluation
Programme (EMEP) zf :
. . L | :E.' Q(;‘Z:!- : _-'\}I '.J
. Other scattered (Mexico, Japan, Australia) N é
B
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SEVENTH FRAMEWORK
PROGRAMME

The context in which ripened

The International Framework related to
mercury pollution:

«  GEO Task He-09-02d "Global Observation
System for Mercury”

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

«  Task Force on Hemispheric Transport of
Air Pollutants (TF HTAP) under the
UNECE-Convention on Long-Range
Transboudary Air Pollution (LRTAP)
conventions

Longrange Transboundary Air Pollution
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Sl GEO Task HE-09-02d L

Area Health

Overarching Task HE-09-02: Monitoring and Prediction
Systems for Health

Sub Task HE-09-02d: Global Monitoring Plan for

Atmospheric Mercury

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

& Forest
Task leaders
Ttaly, CNR-ITA Nicola Pirrone (PoC)
Japan, NIES Noriyuki Suzuki
South Africa, DEADP Joy Leaner
United States , EPA David Schmeltz & Stan Durkee
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Sl GEO Task HE-09-02d L

Task aims (1/2)

« 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.

« 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.

« 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.
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GEO Task HE-09-02d A

Task aims (2/2)

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

*  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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GM:5S GEO Task HE-09-02d

SEVENTH FRAMEWORK
PROGRAMME

Development:

An important contribution to the future development of the Task HE-09-
02d will be provided by GMQOS in addition to the contributions from other
countries that act as Co-Leads and as Contributors.

Status of Play:

«  The European Commission approved for funding the proposal "Global
Mercury Observation System - GMOS ",

*  GMOS involves 23 partners from all over the world.

. GMOS started in November 2010 and will end in 2015,

EGIDA 1s* SN & AB Workshop
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GM<5S

Global Mercury Observation System

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.

CNR - Institute of Atmospheric Pollution Research, Rome, Italy

X! http://www.iia.cnr.it
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THE GLOBAL EARTH OBSERVATION
SYSTEM OF SYSTEMS
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GMOS Overarching Objectives AL

« 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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Innovative Aspects of GMOS (1/2) N4

« The outcomes of GMOS will support the achievement of goals
and objectives 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.

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

« For the first time vertical profiles of tropospheric mercury
concentrations at different latitudes and time of the year will
be provided by coordinating the efforts of GMOS with those of
other on-going international programs in Europe and North
America (i.e., CARIBIC, NAAMEX).

0",?.-_?1 CNR - Institute of Atmospheric Pollution Research, Rome, Italy EGIDA 1s* SN & AB Workshop p ::oq
% http://www.iia.cnr.it Bonn - May, 9-11 2011 R P



$E  Innovative Aspects of GMOS (2/2) 4

« For the first time a full validation of global and regional scale
atmospheric models will be performed on the basis of
observations that are representative of different regions,
locations of natural and anthropogenic sources, terrestrial and
aquatic receptors, and atmospheric transport patterns.

« For the first time fully validated regional and global scale
atmospheric models, will be used to evaluate spatial and
temporal patterns of ambient concentrations, and re-emission
rates from and deposition fluxes to aquatic and terrestrial
receptors for different scenarios of mercury emissions at
regional and global scales.
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GMOS structure 4
JRC

EUROPEAN COMMISSION

BICENTENARIO
IRI0=F010
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GM<5S GMOS structure

SEVENTH FRAMEWORK
PROGRAMME

j
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GM<5S . 4
=¥ GMOS Ground-Based Observation System ==

« Ground-Based Observation System

33 stations in
the Northern and
Southern
Hemisphere -
@) 05 ot e Folaton e, e, T T N



CSSEEMOS 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, Hap, Hg in pricip); $: 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 S X AU
My Alesund, Norway 550 789 GAW "] X NILU
Pallas, Finland 560 68.0 EMEP S P8 L
Rao, Sweden 57 .4 SAMY s x "L
Mace Head, Irland - S5 53.3 GAW s X GKSS
Waldhof, Germany T4 52.8 EMEP M X GKSSs
Listvyanka, Russia 560 519 GAW %] SPBSU
Monte Rosa, Italy 4554 459 s x UNIMNE [
Iskrba, Slovenia 520 45.6 EMEP M X JSI 19 r‘unn'ng
Mt. Bachelor, WA, USA 2743 44 1 MNOAA M X UoW .
La Seyne, France 20 43 4 s > IFREMER 14 T
Mt.Changbai, Located in T36 42.4 GAW S X IGCAS new S' es
the boundary area of
China and NMorth Korea
in Jilin province, China
Longobucco, ltaly 1379 39 8 EMEP %] X CNR-ILA
Storm Peak, CO, USA 4086 393 DRI (] X DRI
Kanghwa Island, Korea 88 377 S X KNU
Waliguan, China = 36.3 GAWW V] x IGCAS
Ev-K2, Nepal M 050 _—=-1| 28.0 GAW S X CNR-IIA
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°12" M 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/AMMNet
Villahermosa, Tabasco, 20 H GAW 5 x JRC
Mexico
Cape Yerde Obs., Capo 10 ‘ 16.9 GAW s X oY /[ INMG
“erde
Kodaicanal, India 2343 10 GAW M X IOM-AUC
Paramaribo, Suriname 23 58 GAW s x INTEC
Mt. Kenya, Kenya 3678 0° GAW M x KMD
Manaus, Brazil 45 A 26 SAM M x AFPLBA
Cape Point, South Africa 230 11 344 GAW S X SAWS
Amsterdam Island 70 37.8 GAW M X UJF
Bariloche, Argentina 840 40.4 SAW M X INIBIOMA
Cape Grim, Australia G4 407 GAW s x L
DOME-C, Antarctica 40 66.7° S S X CNR-IIA / UJF
[1]
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GM<5S

GMOS Oceanographic Program

 Oceanographic Observation program which will
include:

* Cruises over the Pacific Ocean
* Cruises over the Atlantic Ocean
e Cruises over the Mediterranean and North/Baltic Seas
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GMOS Aircraft-Based Program

 Aircraft program which will include:

« Intercontinental Flights in the Upper Troposphere / Lower
Stratosphere

* Regional scale flights in Europe (and likely also in USA) up
to the mid Troposphere

FF—1 CNR - Institute of Atmospheric Pollution Research, Rome, Italy EGIDA 1st SN & AB Workshop ‘;a
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GMOS Models

« Atmospheric mercury cycle modelling:
« Global scale modelling

* Regional scale modelling
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The GMOS SDI

Architecture

RDBMS Server Server Client Metadata

<G > GeoNetwork<T_ —~

Y4 el
>g{‘;¢ Geoserver<: ~ @ W Z
wk Client

k < > Geolnt \\ Application
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c[ISE] GMOS Interoperable Architecture (basedon 7.

p— €. 06C

..... open source Ohpen Geospatlal Consortium, Ine.

GeoServer
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exploring horizons

AQUIRE OBSE TIONS FROM

Output:

Desktop GIS (ubig, ArcMap ....)

SWE Thin Client

Web Gis (openLayers,...)

Metadata ISO 19115, CS-W 2.0.2
OGC Web Services (wms, wrs, wps, s0s..)

SOS, SWE, WPS SMS, ...

Components

Pre Processing!

Core Node

P Spatial Data Infrastructure (SDI)
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GMOS Impact
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Co-operative programme for monitoring
e I I l e and evaluation of the long-range
transmissions of air pollutants in Europe

Monitoring atmospheric

composition & climate

* Nearcast
* Forecast

®* Scenarios
* Directives

SEVENTH FRAMEWORK
PROGRAMME
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SEVENTH FRAMEWORK
PROGRAMME

GROUP ON
EARTH OBSERVATIONS

Proposal for a New Task as part of Information
Services of the GEO WP (2012-2015)

Prof. Nicola Pirrone
Director

CNR - Institute of Atmospheric Pollution Research
Rome, Italy
pirrone@iia.cnr.it

GEO Health and Environment Community of Practice
3'd Workshop
Press Room, World Meteorological Organization (WMO) Building
7 bis, avenue de la Paix, 1202 Geneva, Switzerland

4-6 May 2011
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@ EEF?TUHPC?B%ER\!ATIONS 47‘
New Task Title

Global Mercury Observation
Information Services (DS-xx)

It builds on the previous sub-Task
HE-09-02d.:
“Global Monitoring Network for Mercury”

;;1 CNR - Institute of Atmospheric Pollution Research, Rome, Italy EGIDA 1st SN & AB Workshop ‘;;a
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€O GROUP ON e ega e __7;
EARTH OBSERVATIONS Task Def|n|‘|"on

Develop a global observation system for mercury by:
o combining ground-based, over-water and tropospheric observations

o Harmonizing standard operating procedures for monitoring mercury and its
compounds in air, atmospheric deposition, water, soil, sediments,
vegetation and biota.

« 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.

 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 continental and global scales.

* Build upon the GMQOS Project, the US MercNet initiative and international
monitoring and modelling efforts led by ltaly, Japan and South Africa.

« Moreover build upon the contribution of, among others, UNEP Mercury
Programme, the Hemispheric Transport of Air Pollutants Task Force (TF HTAP),
and the European Monitoring and Evaluation Program (EMEP).

‘r.: CNR - Institute of Atmospheric Pollution Research, Rome, Italy EGIDA 1s* SN & AB Workshop
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GROUP ON 7

EARTH OBSERVATIONS e

- Deliverables. /. Priority, Actions, /Leads .. _

compounds in air, atmospheric deposition, water, soil, sediments,
vegetation and biota relevant to public health.

Responsible: Francesca Sprovieri, CNR-IIA, Italy

B. Ground-based observations aimed to provide spatially distributed
information on mercury concentrations in ambient air and precipitations.

Responsible: Nicola Pirrone, CNR-IIA, Italy

C. Marine Observations aimed to provide spatially distributed data on
mercury concentration in biotic and abiotic systems of major oceans (i.e.,
Atlantic, Pacific, Indian) and seas (i.e., North Sea, Baltic Sea,
Mediterranean Sea).

Responsible: Milena Horvat, Jozef Stefan Institute, Slovenia

D. UTLS Observations, aimed to provide mercury speciation data along with
major atmospheric oxidants data in the troposphere and lower
stratosphere including vertical profiles; data will be gathered on board of
regional and intercontinental flights.

Responsible: Ralf Ebinghaus, HZG, Germany

47 == CNR - Institute of Atmospheric Pollution Research, Rome, Italy EGIDA 1s* SN & AB Workshop :3
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€O EARTH OBSERVATIONS 47_
Deliverables / Priority Actions / Leads

E. Validated regional and global scale atmospheric mercury models on the
basis of the data produced at ground-based sites (as in A), over oceans
and seas (as in B) and in the UTLS (as in C).

Responsibles:
« Oleg Trvnikov, MSC-East, Moscow (for Global Models)
 Volker Matthias, HZG, Hamburg, Germany (Regional Models)

F. The interoperable system to allow the sharing of data and tools produced
(in A-E above) that will represent the core of the forecasting and alerting
system.

Responsibles: Sergio Cinnirella and lan M. Hedgecock, CNR-IIA, Italy
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GROUP ON
EARTH OBSERVATIONS

€0

PoC / Contributors / Co-Leads

Type Representing | Organisaticn Name Emiail Address
Lead (PoiZ) | Haly CMR-Institute of Atrnospheric Nicola Pirmone pirronedia.cnr.i
Pollution Research
Lead Japan Mational Institute for Enwvironmental Neryuki Suzuk nsuzukifiinies.go.jp
Sthudies
Lead USA LS. Envirenmental Protecton Dawid Schmeliz schmelte. davidi@epa.gov
Agency
Lead LUSA LS. Environmiental Protecton Stan Durkes gurkes stang
Agency
Lead South Africa DEADP Joy Leaner eaneri@ogwc.qov.za
Contributor | Canada Environment Canada Piemette Blanchard piemmette blanchard@ec go.ca
Centributor | China Institute of Geochemistry, | ¥inbin Feng xinbin feng@@mail gyig.ac.cn
Chinese Academy of
Sciences
Contributor | China Tsinghua University Jiming Hao him-denifmail.tsinghua edu.cn
Contributor | Italy JRC Bemd Gawlik Bemd GAWLIK@ec europa.eu
Contributor | Denmark MER Henrik Skow hskiFtdrmu_dk
Contributor | France Universite Josegh Fourier Awurelien Dommergue dommengueiflgge obs.ujf-grenchle fr
Contributor | Germany GHKS5 Research Center Ralf Ebinghaus £ Ehi de
Contributor | Germany Max-Planck-Society for the Carl Brenninkmeijer carlb@mpch-mainz.mpg.de
Advancernent of Sciences e V.
Contributor | Germany MPl-chemistry Manz Franz Slemr slemniimpch-mainz mpg.de
Contributor | ltaly ISPRA - Institute for Environmental | Anna Maria Caricchia | caricchiaifiiapat. it
Protection and Research
Contributor | Italy ISPRA - Institute for Envircnmental Maria Belli maria bellifapat.it
Protection and Research
Contributor | Italy ISPRA - Institute for Envircnmental Patrizia Bonanni bonannif@apat.it
Protection and Research
Contributor | Morway Morwegian Institute for Air Research | Jozef M. Pacyna piiniu_ng
Contributor | Russia Meteorclogical Synthesizing Centre - | Dleg Trawnikov oleq.travnikovimsceast.org
East of EMEP
Contributor | Slovenia Institute Jozef Stefan Milena Honsat Milena.horvatifijs.si
Contributor | Sweden Swedish Environmental Institute John Munthe 0 e
Contributor | USA EPRI Leonard Levin evingepr com
Contributor | USA University of Connecticut Robert Mason [ i d
Contributor | USA University of Washington Lyatt Ja=gle seqle os.washington .edu
Contributor | USA University of Washington-Bothell Dan Jaffe diaffed®u washington edu
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GROUP ON SAZ
EARTH OBSERVATIONS FoqeAME

Resources Available for Implementation

« From EC-FP7, through GMOS (2010-2015)

« |talian Polar Program (PNRA)

 French Polar Program

« U.S.EPA (to support the operation of several sites
In USA)

« NSF (support NAAMEX aircraft tropospheric
studies at Univ. of Washington)

« Government of Japan for the Okinawa sites

« Government of Canada for Alert site

« MOST, PR China, for sites in China

« Others....
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o GROUP ON 7
EARTH OBSERVATIONS SEVENTH FRAMEWORK
PROGRAMME

« Establish a close cooperation/ coordination with
INFRASTRUCTURE tasks.

* Increase advocacy for in-situ QA/QC procedure.

« Ensure a close cooperation with DS-04 “Ocean Monitoring,
Forecasting and Resources Management”, DS-08 “Human
Impact Monitoring and Forecasting”, DS-06: Disease Early
Warning”.

* Ensure a better link between task level (deliverables) and
policy level within GEO,; issues related to data property
rights, data sharing, etc. need to be better framed.

« Plan for the infrastructure (observing + data) management
after 2015

fig==y CNR - Institute of Atmospheric Pollution Research, Rome, Italy EGIDA 1s* SN & AB Workshop ‘Eo

Q_:() http://www.iia.cnr. it Bonn - May, 9-11 2011



GROUP ON . . __7;
€0 EARTH OBSERVATIONS fr.om GEO 1,0 Env' ronmental POI 'CY S e

The proposed Task will contribute to the overall GEOSS
goal to .... further the implementation of international
environmental treaty obligations.

« European Mercury Strategy

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

« Task Force on Hemispheric Transport of Air
Pollutants (TF HTAP) under the UNECE-LRTAP
conventions.

« On-going programs in US, Canada, Asia, etc.
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/S5 More about GMOS will be available at... [

www.gmos.eu

the official GMOS web portal provides all the
information concerning project development,
interoperable system, field campaigns, atmospheric
modelling, major findings and press releases

Thanks
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