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Objectives

» Compare the implementation of two Photochemistry modules in a Lagrangian | » Ditferences between the two methods increase with the time step.
model. » The use of a LookUp table (LUT) is suitable in the IAM framework since it
» Test their performance in Integrated Assessment Models (I1AM). fastens the calculation with acceptable accuracy.
Background
- N » Air quality-lAM have two usages:
» Simulation mode: 3D-eulerian models, CPU expensive, are useful to simulate abatement
LEAQ policies scenarios.
Yearly emissions » Optimization mode: faster models are required to find optimal measures which meet Air

Energy cost Quality standards.
_________ /\ » LEAQ is an air quality IAM designed for the Grand Duchy of Luxembourg [1]. It

______________________________ is composed of an energy model ETEM and an AQ model AUSTAL2000-AYLTP,
linked by a master program running an optimization algorithm [2] (Figure 1).

_________ \/"_" " | » A photochemistry module has been implemented into AUSTAL2000 model for
Emissions abatement the LEAQ model.
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Figure 1. Overview of the |A - LEAQ model, the two sub-models and their relation.

Methodology
» We use quasi-linear reactions rates Ks to mimic the behaviour of ozone. ‘ )
» Ozone has a non-linear behaviour, however we can assume that under a certain AUSTALQOOO—AYLTP
number of restricted conditions linear reaction rates holds. S -
T h d | d : INPUTS | i PEE . | i AUSTAL2000 [ version
» | wO methods were applied: | -
» AUSTAL2000 is plugged to the LUT to obtain the reaction rates. | p— | Eif?ii:i | GE———
» AUSTAL2000 is plugged directly to OZIPR model. The reaction rates are not stored, but emissions g strengths f

instead the current values of the variables are used as initial conditions to run OZIPR and the
reactions rates are calculated immediately.

» In both methods the mass transformation is carried out by using the equations 1
. . . ! | eteoro ogy _
and 2, for each species p, where ¢, is the concentration, c is the updated | -
. . . . . l | R = f(6,RH,AMH,NO,,VOC, O3)
concentration, At is the time step, S is the domain and 7, RH and 6 are ; |
. C . . i | Background | Addition
temperature, relative humidity and solar zenith angle respectively: Bl concontracions 5
t 1 Y T.RH.O) — r S ’: Concentration
Ksp(cp(t), T, RH. 3) = Cp( il 7Cp( )7A; ’ ) Cp( ), (]_) at time = ¢
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Coiiklt) = cpijk(t) + Ksp(cp(t), T, RH,0)At, V(i,j, k) € S, (2) Figure 2: AUSTAL2000-AYLTP Structure, including both versions of the model represented by the
dashed line. The photochemical modules represented by LUT and OZIPR blocks respectively.

Results and Discussion

Table 1: Simulation results of both model
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of cells  (min.)  conc. [ug.m™] rates [ug.m".s™'] Figure 3: Modeled ozone concentrations Figure 4: Spatial distribution of the ozone rates Figure 5: Comparison with the observed ozone
25 10 0.000 0.0030 _3 : ~q : : : : :
190 10 0611 0.0017 (ptg.m~>) at 9 hours of 19-07-2006, the points (s~ *), for the time step corresponding to 9 hours values, using the stations of Bonnevoie and
180 10 1 643 0.0017 represent the monitoring stations of 19-07-2006 Luxembourg centre
120 60 15.92 0.4540

References

[1] D S Zachary, L Drouet, U Leopold, and L Aleluia Reis. Trade-offs between energy cost and health  [2] A. Haurie, J.J.E. Kiibler, A. Clappier, and H. van den Bergh. A Metamodeling approach for

iImpact in a regional coupled energy—air quality model: the LEAQ model. ENVIRONMENTAL integrated assessment of air quality policies. Environmental Modeling and Assessment, 1 December
RESEARCH LETTERS, 6(024021):9, 21 June 2011. 2004.

Acknowledgements: The present project is supported by the National Research Fund,Luxembourg.

Public Research Centre Henri Tudor | 29, avenue John F. Kennedy | L-1855 Luxembourg — Kirchberg
phone +352 42 59 91 - 4661 | fax +352 42 59 91 - 555 | mail lara.aleluia@tudor.lu | www.tudor.lu



	References

