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JRC PhotoComp (2005)

EUROPEAN COMMISSION

Aocus on the yeamed0 2@ edoof e uiret evhi c
relevance to policy makers; compare to the year 2000

Amphasis on the synergetic effect of air quality (human health and
vegetation exposure) and climate (RF)

26 models from 15 different model AT
to 2.5 X2.5 to 5 x5 . Model statistics- and model response to emissions

5 publications

Maseline + 3 emission scenarios + climate change scenario

Emission scenarios:

Climate Change scenario:
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Global NQemission scenarios
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Figure 1. Projected development of IIASA anthropogenic NO, emissions by SRES world region (Tg NO, yr?).



JRC Analysis of oxidation capacity, surface ozone,

coRPEAN OMMSO ~ deposition, satellite observations of NO2 and CO

Dentener, Photocomp=>HTAP Washindton 2000

Ozone and oxidation capacity:

AD monthly mean fields for O3, CO, CH4, NO, NO2, and OH

Aaily average tropospheric column ozone

AD monthly budgets of ozone production and destruction,
surface deposition, stratospheric O3 influx

Adourly surface ozone [ppbv]
AD monthly mean field of the CH4+OH destruction flux; lifetime, OH

Ecosystem inputs:

Oxidized and reduced nitrogen, and sulfur deposition
Biodiversity, Eutrophication, Acidification

Comparison with satellite date:
NO2 and CH20 column (molec/cm2) (GOME;10:30 Local Time)
CO (MOPITT of CO columns)

All data on Oslo SRB server; no strict data format requirements.



Sonde data: Logan (1999) + SHADOZ (Thompson et al, 2003)

" 30S-EQ 250 hPa n=15
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90S-30S 750 hPa T 30S-EQ 750 hPa n=157

Stevenson, JGR, 2006

A

30S-EQ

Ensemble mean model closely resembles ozone-sonde measurements



5 JRC : - '
O3 air quality: guestion

A How well do current global models represent surface
A What does this mean for the most widely used
ozone air quality indicators (human health+vegetatior
and for their future development?

A What measurements should be used for comparison
NowW?

A Do models with higher resolution perform consistently
petter?
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Inclex Definition Thresholds and effects
SOMO35 E [max _8 h_mean - 35]; Threshold: No threshold defined

i i=1
(nmol/mol.days) for max_8 h_mean: 35 nmol/mal, where

max_8h_mean is the daily maximum & h aver-
age ozone vmr in nmol/mol, i is the number
of days in a year.

EUG0 Number of days with maximum 8-h average Threshold: 25 days per year (during a
(days) oZone vmr exceeding 60 nmol/maol three years period)

USEPABD Mumber of days with maximum 8-h average Threshold: the 3-year average of the
(days) ozone vmr exceeding 80 nmol/maol. 4th highest daily maximum at each lo-

cation must not exceed B0 nmolmol
(equivalent to a maximum value of 3
days of exceedance per year)

Al | Il ndi cators emphasize oO0dayt.



JRC

EUROPEAN COMMISSION O3 Vegetation Indicatt

Vegetation index

Definition

Recaptor

AOTA0 Sum of hourly daylight {>50W/m® PAR) ozonevol-  Agricultural crops:
(nmol/maol.hr) ume mixing ratio (vmr) above 40 nmol'maol: Accumulated over 3 consecutive months
- ; of the growing season. .
2 [CO; - 40]; for GO,>40 nmol/mol Threshold: 3000 nmoVmol h
where CO, I8 the hourly ozone vmr in European growing season: May to July
nmolmol and n Is the number of hours with
CO5> 40 nmol'mol.
Forest trees:
Accumulated over & consecutive months
of the growing season.
Threshold: 5000 nmol'maol h
European Growing season: April to
Saptember
SUMODE Sum of 24-hourly ozone wvmr at or above Vegetation:
(nmaol/mol.hr) ED nmaol/mol: Accumulated over 3 consecutive months
Z [CO,]; for CO,=60 nmol'mol of the growing season. Thresheld: No
threshold defined
where CO, I8 the hourly ozone wvmr in
nmolmol and n is the number of hours with
CO4= 60 nmol/mol.
W26 Weighted sum of 24-hourly ozone vmr: Vegetation:
(nmol/mol h) Accumulated over 3 consecutive months

Z [CO]i + Wi

where w;=1/(1+4403 * exp(-0.126"C0,;)) and
CO,, Is the hourly ozone vmr in nmol/mol.

of the growing season. Thresheld: No
threshold defined

Indicators pertain to growing season: emphasize higher concentrations



JRC Annual Average Surface ozone

EUEANCOMMISSION Comparison with measurements
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3 JRC . . .
crenomnsor R eg lonal anal¥3|s of clustered stat

Analysis of 14 aggregrated regions:

Region Lat Lon # of stations  Heferences

1. Southwestern U.S. LA regions A0N-40N 125W—110W 11 CASTNET

2. Southeastarn U.S. 25N-35N 90W-80W 12 CASTNET

3. Great Lakes 40N-50N 95W-75W 13 CASTNET

4. Latin America/Brazil 255-158 50W-30W N.a. N.a.

5. Cantral-West Africa 5N-15N 5W-15E 3 Carmichael et al. (2003)
6. Southern Africa’High Field 305205 20E-35E 5] Zunckel et al. (2004)

7. Central Mediterranaan A5N-45N EE-30E 21 EMEPR Airbase 2)

8. Central Europe 48N-54N T7E-17E 101 EMEP, Airbase 2

9. Middle East A0N-40N 20E-55E 1 Carmichael et al. (2003)
10. North India + Nepal 20N-30N T7OE-90E 6 Naja et al. (2003)

Lal et al. (2000)
Carmichael et al. (2003)
11. Southern India 10M-20MN 7T5E-85E 4 Maja and Lal (2002)
Debaje &t al. (2003)
Mair et al. (2002)
Carmichaesl at al. (2003)

12. S.E. Asia 20MN-35N 110E-125E 3 Carmichael et al. (2003)

(Guangzhou Hongkong)

13. Northern China (Beijing)-Japan  35N-45N 110E-145E 8 WwMo-wDCGa ¥
Akimoto and  Pochanart
(2005)

Wang and Mauzerall (2004)
Carmichael et al. (2003)
14. Australia 255408 145E-155E Na. N.a.




5 JRC Monthly average Surface ozone
EUROPEAN COMMISSION Comparison with measurements

Dentener, Photocomp=>HTAP Washington 2008 11
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JRC 3 different metrics fgegreedanc

EUROPEAN COMMISSION

SOMO35; EU(60 ppbv); USEPA(8))
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JRC Statistical Relationship between

EIROPEAN COMMESSION SOMO35, European, and US EPA standards
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S@M@@@sswhange under MFR SOMO35: change under A2

mp=>HTAP Washington 2008

EU60: change under MFR EU60: change under A2



