European
Commission

Wwp22

Coordination &
Management
Sutton, UK

Stakeholders
EAG

C 2: Emissions & exchange at local, EU to global scales

wp23

Training
Theobold, £S

wp21
Standards &

Data Management

C1 Emissions &
exchange processes
Nemitz; UK

C2 Emissions &
exchange at local, EU
to global scales
Arneth, SE

C3 Ecological
response processes
& thresholds
Beisy, DX

- b -y

€4 Ecological
responses at regional

& European scales
De Vejes, ML

C5 Integrated risk
assessment
& policy tools
Amann, AT

Secretariat (Howard) i WP1 WP5 WP WP14 WP18
Past & future changes of Synthesis & meta- Air pollution -climate Deriving econ. impacts
I Field studies on
atmospheric pollutants analysis of measur’nts impacts on European C & valuation of ecosyst.
! exchange processes
1 Nemitz, UK transported into Europe of plant-soil responses 1 stocks &GHG services
Task21.1 g 1 Mils, UK | Cescatti, IT Holland, UK
Harmonization
Scenarios R ) B e [ o) SR, ST o g i »|
Whhmrler, AT ] we2 WP10 1 WP15 WP19
i I Controlled studies on Emissions on regional, Fle’d. Sealo consp I AA" pollutlon. 3 c."m“.e 'Me’.mng e"ea’.d o
1 manip. & controlled impacts on biodiversity pollution under climate
exchange processes European to global scale 2 I :
1 Mentel, DE studies on ecol, resp. | & soll quality change
Task21.2 & ; Reinds, NL Hettelingh, NL
Common measurement - - -~ o I l
O gteeesmace; ) IOSEESC B AN AT RN CXEIITS e
Ammann, CH — 3 WP16 W20
I ¢ Investigation of novel European maps of novel Implications for
Modelling emissions Meodelling European air 2 N 3
l o % pollution & deposition cosystem - air pollution thresholds & mitigation & adaptation
Tt Binte MI ch-;aht. DE - climate interactions exceedances strategies
3 Loreto, IT 1 Posch, NL/AT Winiwarter, AT
Model protocols & ——— -
uncertainty = Bty ’l """"""""""""""""""""""""""" >l """"""""""
Howard, UK WP WP12 ’ i
] Surface exchange Assessing local D’wlo‘mﬁ"t & " Local variation In
modelling & regional variation D SamAMB fote threshold exceedance
Task21.4 Flechard, FA Bleeker, N Sepshcids Theobald, £
Data guality & Database £ Emberson, UK v
Management S S—— e B — B e e
Que Ux wes |
Modelling of Carbon
stocks, GHG and
——————— - tion ch
I Measurement | WP =WorkPackage described in Section 1.3 vege;;;:: Ul: i '
l focused activity | C = Main science Component (WP cluster)

l

_‘ ! 2 -—-ﬂ_ Effects of climate change on air pollution impacts

and response strategies for European ecosystems SV



Component 2 : Objectives

1) understand past and predict future trends in Northern
Hemispheric O3 concentrations (WP5);

2) provide frameworks to model spatially and temporally resolved
emission fields in response to meteorology (WP6);

3) and pollutant deposition fields at the European (WP7) and global
scale;

4) better understand the air quality and climate change interactions
at local and regional scales (WP8).

- provide exposure and deposition inputs for the development of
metrics for ecosystem threats (C3) and to assess ecological
responses under current and future climate (C4)
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Component 2 : The formal stuff

Deliverables
v D7.1 Maps of current air pollution metrics (APMs) across Europe, from the
EMEP models and five other CTMs

D5.1 Assessment of current GCMs and CTMS (M18) - near finalised; end of
2013

D5.4 Boundary conditions for regional conditions (M24) - initial bc. available
(not yet with climate change or RCP emissions); end of 2013

D8.3 Concentration and deposition maps (Month 16): in progress. Waiting for
final EMEP4UK simulations and a contingency solution o provide the
landscape data (to be discussed in Zagreb)
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Component 2 : The formal stuff

Upcoming:
Deliverable 6.2; Improved terrestrial (semi)natural and agricultural emissions
(M30)

Deliverable 6.2; Sectoral emission profiles for selected source sectors and
countries (M30)

Deliverable 7.5; Source-receptor matrices of APMs for current and future
conditions (M36)

Deliverable 8.2; Report on local scale interactions between air quality and
climate change (M30)

Deliverable 8.4; Sub-Grid module for inclusion in the EMEP model (M30)

V4 )
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C2 : some main achievements

1) Initial simulations of mean pollutant concentrations and total deposition of
reduced nitrogen (EMEP4UK).

2) Further progress made on dynamically modelling future ammonia emission

3) Enhance Landscape DNDC w.r.t. soil NO

4) BVOC & fire emissions: updates on emission factors and compounds; dynamic
BA module

5) CTM intercomparison(s) - maps and comparison with observations available,
current and future years

6) Delivery of 150 years (1900-2050) O3 and N-deposition data from EMEP
model to ecosystem models

- ————
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Science progress

(examples subjectively selected by Almut, based on a
wealth of input received from C2 groups)
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Component 2 : some main achievements - WP5

Calculated vs measured wet deposition

Europe Northern America

100.000 ( f (
WET_SO4 § 1070 100.000 WET_SO4 § 429 100.000
DQ-DJII Mos 0.212 Oos 0350 - Mod 0.J88
~363 % fwS 0278 MR 200 X RS 0200
10.000 w 0468  AwSse 0.270 10,000 # 0696 Awlsc 0187 10.000
S 1.000 1.000 . G 1.000
0.100 % * 0.100 Ty o 0.100
® -. I'J..
.2, LT
0.010 s 0.010 A 0.010
CUROPL NAM(RCA 3
0.001 0.001 . 0.001

0.00' 0.010 0.100 1.000 ‘0000‘00000 0.001 0.010 0,100 1.000 10.000100.000

100. T 100.000 © 100.000
00.0007 L mow § 1082 M. RON § 429

Ovs 0500 - Wod 0.31% 0 7% - Mod 0.120

NS 43 X RS 0380 ~NEX AN 0178
10.000 ® 032¢ Awshe 0304 10.000 " Cas e 0172 10.000

1.000 1.000 1.000
NH e
X 0.100 0100 | ,:ﬁ . 0.100
!
» PO B i
0.010° 0010; it . 0.010
CUROPL NAMERICA
0.001 . 0.001 . 0.001

0.001 0.010 0.100 1.000 10.000100.000 0.001 0.010 0.100 1.000 10.000100.000

100.000 ( %
WET_OXN § 1082 100.000 WET_OXN § 4209 100.000
mo:’s = Mog 0.201 Obs 0.216 - Mod 0.243
-266 % Aus 0238 ) o
10.000 ® 080¢ Fwsec 0.2 el A

10,000 # 6731 #wssc 0104 10.000
1.000 1.000 1.000
NO z H
~ & . :
L' o.xoo.. ES o100 i.:} 0.100
TSNS, ) il
0.010 e 0010+ 444 0.010
Eumoet NauERCA
0.001 0.001. 0.001

0.001 0.010 0.100 71,000 10.000 100,000 0,001 0.010 0.100 1.000 10.000 100.000

Eastern Asia

wujm # 495
Obs 1

wi 4.06‘9\!'; 162
R WA Rusk 1N

EASTASIA

0.001 0.010 0,100 IIXJO 10.000 100.000

WETRON § 495

Onbs 0046 - Wod 0.397
N -602 X Rws 04N
" 045 S 0879

castasa ¢ e

0.001 0.010 0.100 1.000 10.000 100.000

WET_OXN § 495
Obs 0457 - e D210
NUR 542 % RS 073
R 03es MuSec 0774

0.001 0.010 0.100 1.000 10.000 100.000

ECLAIRE Annual Meeting Zagreb — 2013 - D. Hauglustaine

=t o -1 1

-’9 Effects of climate change on air pollution impacts
] and response strategies for European ecosystems SV



Component 2 : some main achievements - WP5

LMDz-INCA: modelled deposition over the 21st century due to cahnges in emission

Evolution of NO, and NH, surface deposition (TgN)
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Example of results from Danish study (Skjoth and Geels, ACP,2 013)
The climate “penalty” on NH; emissions
(standard Danish storage moved to other locations).
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some main achievements - WP6

Component 2
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'NL_Spuelderbos
G"ﬁ'
i
H ig

2009

2008

LandscapeDNDC

O Observed

T
o o
0 5
1

2007

T
o
L0
i
N

W Bn suoissiwa ON

Modeling soil NO emissions from terrestrial ecosystems
N

SEVENTH FRAMEWORK
PROGRAMME

Potential of LandscapeDNDC for capturing soil NO fluxes at
Dutch Douglas forest (Pseudotsuga menziesii) ecosystem.
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Component 2 : some main achievements - WP6
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Component 2 : some main achievements - WP7

ECLA'RE Comp_2009 NH3 - vs NitroEurope Obsj

ENSE MBLE
Ensemble Mean N-Dep (Kg/ha):
0 y=05717x+06773
12 R¥=0.5115
10 y=078a4ax
WRP=03834
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Ensemble Std.Dev./Mean: :
i e . Conclusions:
Ry . Y s ‘
- N - Inter-model spread ~ 30-50% for
: Land areas

- Largest differences in dry
deposition — difficult to
constrain (lacks observations!)

- Models generally good for NH,_

over semi-natural areas
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Component 2 : some main achievements - WP7

EnsClim — Climate change vs. Emissions
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+ 4 CTMs, 4 experiments, 20 year time slices for 1990-2009,
2040-2059

» Effects of emissions >> effects of meteorology or hemispheric
emission changes

+ With ECLAIRE 2050 emissions, Nr-dep will decrease to some
extent. Much depends on NH, assumptions!
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WP 8: Assessing local and regional variation

EMEP4UK Simulations at 5 x 5 km and 1 x 1 km resolutions (2008)

Mean NO, concentrations (ug m-3) Mean O; concentrations (ppb)
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WP 8: Assessing local and regional variation

EMEP4UK Simulations at 5 x 5 km and 1 x 1 km resolutions (2008)

Dry Deposition Reduced

N (mg N m=2yr1)
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