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- Lessons from =
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Emission scenarios:

CLE: Current Legislation 2030

MFR: Maximum Feasible Reduction 2030

SRES A2: high emission Climate Change scenario:

IPCC92a (ca 1 K temperature 

increase) by 2030

ÅFocus on the year 2030; óthe inter-mediateô future which is of direct 

relevance to policy makers; compare to the year 2000

ÅEmphasis on the synergetic effect of air quality (human health and 

vegetation exposure) and climate (RF)

Å26 models from 15 different model ñfamiliesò; model resolution from 1x̄1¯

to 2.5 x̄2.5 t̄o 5 x̄5 .̄ Model statistics- and model response to emissions

Å6 publications

ÅBaseline + 3 emission scenarios + climate change scenario

PhotoComp (2005)
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Global NOx emission scenarios
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Figure 1. Projected development of IIASA anthropogenic NOx emissions by SRES world region (Tg NO2 yr-1). 
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Analysis of oxidation capacity, surface ozone, 

deposition, satellite observations of NO2 and CO

Ozone and oxidation capacity:

Å3D monthly mean fields for O3, CO, CH4, NO, NO2, and OH

ÅDaily average tropospheric column ozone 

Å3D monthly budgets of ozone production and destruction, 

surface deposition, stratospheric O3 influx

ÅHourly surface ozone [ppbv]
Å3D 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 CH2O column (molec/cm2) (GOME;10:30 Local Time)

CO (MOPITT of CO columns)

All data on Oslo SRB server; no strict data format requirements.
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Ensemble mean model closely resembles ozone-sonde measurements 
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Stevenson, JGR, 2006)



Dentener, Photocomp=>HTAP Washington 2008 6

O3 air quality: questions

ÅHow well do current global models represent surface ozone

ÅWhat does this mean for the most widely used

ozone air quality indicators (human health+vegetation), 

and for their future development?

ÅWhat measurements should be used for comparison and 

how?

ÅDo models with higher resolution perform consistently 

better?
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O3 Health Indicators

All indicators emphasize ódaytimeô ozone (models might perform better) 
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O3 Vegetation Indicators

Indicators pertain to growing season: emphasize higher concentrations
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Annual Average Surface ozone

comparison with measurements

Meas Mean

+1sd -1sd

F. Dentener et al, ES&T, 2006

Problem

Annual ensemble mean
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Regional analysis of clustered stations

Analysis of 14 aggregrated regions:
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Max models

+ 1 sd

-1 sd

-Min models

Monthly average Surface ozone

comparison with measurements

Ellingsen et al, ACPD 

2008
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3 different metrics for O3 exceedance:

SOMO35; EU(60 ppbv); USEPA(80 ppbv)
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y = 1.669E-02x - 1.474E+01

R2 = 0.95
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25 days should not be exceeded

3 days should not be exceeded

Statistical Relationship between

SOMO35, European, and US EPA standards
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SOMO35: change under MFR SOMO35: change under A2

EU60: change under MFR EU60: change under A2


