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Figure 1. a. Average o3 summer daily
maximum RLE_ERA (1989-2009)

b. Average tpm10 concentration
RLE_ERA (1989-2009)
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METEOROLOGY HAS A STRONG
IMPACT ON AIR QUALITY,
THEREFORE AIR QUALITY IS
EXPECTED TO CHANGE UNDER
FUTURE CLIMATE CONDITIONS.
In particular ozone concentrations would increase due to rising temperatures. For particulate
matter (PM10), concentrations
depend also strongly on wind
and precipitation, so that trends
have less clearly been identified.
In addition, the dependency may
be different for each PM10
component. To investigate the
impact of climate change, and
uncertainties therein, on ozone
and PM concentrations, several
simulations were performed with
CTM LOTOS-EUROS coupled to
the meteorology of RCM
RACMO2.
Simulations

Figure 2. a. Difference in average o3 summer
daily maximum between RLE_ECHAM
and RLE_ERA (1989-2009)

b. Difference in average o3 summer daily
maximum between RLE_MIROC
and RLE_ERA (1989-2009)

c. Difference in average o3 summer daily
d. Difference in average o3 summer daily
maximum RLE_ECHAM (2041-2060)-(1989-2009) maximum RLE_MIROC (2041-2060)-(1989-2009)

Figure 3.
a. Difference in average tpm10 concentrations
b. Difference in average tpm10 concentrations
between RLE_ECHAM and RLE_ERA (1989-2009) between RLE_MIROC and RLE_ERA (1989-2009)

c. Difference in average tpm10 concentrations
RLE_ECHAM (2041-2060)-(1989-2009)

d. Difference in average tpm10 concentrations
RLE_MIROC (2041-2060)-(1989-2009)

We focus on the impact of meteorology and
keep emissions constant (macc 2005).
LOTOS-EUROS and RACMO2 with boundary
conditions from:
1. ERA-Interim, 1989-2009 (RLE_ERA).
2. ECHAM5/MPI-OM sres A1B, 1970-2060, 		
		 (RLE_ECHAM).
3. MIROC3.2-hires sres A1B, 1970-2060, 		
		 (RLE_MIROC).
In LOTOS-EUROS PM10 includes sea salt,
black carbon, primary fine and coarse PM,
NO3, NH4 and SO4.

Present-day cLimate
(1989-2009)
RLE_ECHAM and RLE_MIROC gave both
positive and negative biases w.r.t. RLE_ERA:
• Summer mean ozone daily maximum:
		 differences of up to 12 µg/m3.
• Annual mean PM10: differences of up to
		 3 µg/m3.
These were related to biases in temperature,
wind speed and precipitation. RLE_ECHAM5
was too cold, wet and windy in summer
whereas RLE_MIROC was more stagnant and
gave too high temperatures for
Northwestern Europe.

Future climate (2041-2060)
• Summer mean ozone daily maximum:
		 concentration up to 12 µg/m3 higher 		
		 than present-day for both simulations, 		
		 but patterns are different.
• Annual mean PM10: differences of up
		 to 2 µg/m3 but models do not agree 		
		 everywhere on sign and magnitude.

Discussion
The following relevant processes were not
taken into account:
• Dust, secondary organic aerosols and
		 forest fire emissions. Therefore impact 		
		 of climate change is likely 						
		 underestimated in present simulations.
• Emission reduction scenario. May
reduce future PM and ozone
		 concentrations, counterbalancing the 		
		 impact of climate change.
• Biases in LOTOS-EUROS itself.
• Feedback mechanisms of PM and
ozone concentrations on meteorology.

Conclusion
Climate change has an impact on air
quality, but due to uncertainties in climate
models the sign and magnitude are
uncertain. Therefore a single simulation
has little meaning. The present approach
thus illustrates the need for a broad
ensemble of climate and air quality
models in order to come to quantitative
results.

Poster Manders 12HB Planet under pressure

The impact of
uncertainties in
climate models

TNO.NL

Astrid Manders1

