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Abstract: It is well-known that air quality modeling requires accurate and detailed meteorologicidling,
depending on the scale of the problem. Because of that, significant efforts were done in the improvement and
validation of high resolution meteorological models. In this process, comparison of model results against
measurements is a typical isstmwever, most of those comparisons are mainly based in surface measurements,
although the significant effect of aloft meteorological processes in air pollutants dispersionkisomeail

In this work, CALMET diagnostic model is nested to WRF model sirarlat(3 km horizontal resolution) over a
complex terrain and coastal domain at NW of Spain, covering 100x180dkming three different periods when
primary pollutants glc peaks were detected. NCEP reanalgsapplied as initial and boundary conditions

After checking different WRF PBL schemesing Yong Sei UniversityPleimChang(YSU) schemesimulationas

the besWRF resulf different CALMET horizontal resolutiorsse applied over the 100x100 kisimulation domain:

1 km, 0.5 km, and 0.2 kn€CALMET simulations PBL depths are quite similar, and better than WRF reéaliitsthe

0.5km simulation grid, different CALMET meteorological inputs usitige bestWRF resultand/or surface and
upperair measurements are testétie lowest RMSE surfaceathfrom CALMET resultsare obtained usinthe best

WRF resultcombined to surface measuremeagsnput data
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INTRODUCTION

The management of air quality requires previous knowledge of atmospheric processes and pollution.
While, the interpretation of the spatial and temporal evolution of air pollution requires extensive and
detailed weather information, as both are stronglateel. Although the measurements obtained by
weather stations, surface and upgenvide a significant basis for driving meteorological studies, their
biggest limitations are the lack of stationsirery location and tim@ncluding upper air) and the retéo

know in detail the evolution of atmospheric phenoméwaurate meteorological models allow covering
these faults.

There are a large number of possible configurations to be chosen by model users to obtain a
meteorologicalmodel suited to the charadstics of the region and the phenomena being studied.
Therefore there is no universainodel configuration that carbe appliedto evely region andevery
processasthe model must be validated agaimstasurement® determine the degree of accuracy @& th
simulation resultsand to obtain a suitable modetonfiguration(H e r n §C@eblaloz et al., 2030
Particularly,Ameset al (2002)emphasizes thsignificanceof meteorological model validatiaelated to
CALMET model configuration as it canstrongly influence the results of the CALPUFF dispersion
model.

Previousexamplesn meteorological modelsvaluation include statistics and methods selecWétimott
(1981) pointed out the advantages of using the RMSE to evaluate meteorological;ragdéistother
statistical parameteidue to eitheoverestimation of ke errors or masking small onédore recently,



Snyderet al. (2007) applied a bayesian statistical method to valid&egCM3 model and Cacet al.
(2012) applied artificial neural etworks. However, many meteorological models evaluations are still
based in statistical parameters as RMSE, BIAS Etwety et al., 2001Changand Hanna2004).

In this work, CALMET diagnostic model nested to WRF model simulatisrevaluated by compiaon
to both surface and upper air measurements, along specific péPBdsdepthand surface dataare
considered.

STUDY AREA AND EVALU ATION PERIODS

Galicia occupies the extreme northwest corner
and 9 A3 OstudyWeaarduhdeAs PonteBower Plan{Fig. 1a), NorthernGaliciain Northwestern
Iberian Peninsulas cented at As Pontes valley, ceringthe roughly EW oriented lowlands around the
River Eume with thdollowing surrounding geographic features: to Heest, the Serra da Carba and the
Serra do Xistral, with reaches an altitude of 1000-asl to the north, a series of hill ranges runni
roughly NS from the coast, with maximum altitudes of 588D astm; to theWest, low coastal hills (<
200 astm) bordering the Atlanticoast; to the &uith, the Serra de Queixeiro and Serra da Lobdy wit
maximum altitudes of 75850 asim; and to theSE, interacting with theiver Eume via the gap between
the Serra da Carba and the Serra da Loba, the
with several granitic mountaingalleysand coastal linenixed in the same environment.

@) (b)
Figure 1. (a) Location(UTM coordinatesand physical geography of tBALMET simulation domain iside the D3
domain (NorthwesternGalicia), with the location ofmeteorological surface and upgar sites.(b) WRF nested
domains, with D3 containing the CALMET simulation domain.

Three 3days significant SO, episodes in tis regionare selected, followinglouble criteria: hourly
maximum SQground level cong# r at i on (gl c) *and symoptid feresgntatlv@ndsase g / m
typical weatherconditions for S@ episodes in the Northwestern Iberian Penins8kectedPeriods
cover:P1, fom 13 July 20050 15 July 2005P2,from 1 June 200@0 3 June 2006andP3,from 9 July

2009to 11 July 2006 All of them areanticyclonic and stablperiods typical conditionsin the synoptic
pattern High Pressure over Atlantic and EurdpRAE) (Saavedra et al., 204)2

METEOROLOGICAL MODEL ING

In this study, the mesoscale model WRF is coupled with the diagnosbdel CALMET
(WRF/CALMET system). This system is run on an htmshour basis, first by using WRF to obtain a
mesacalemeteorologicaffield as a first guess field, and then using the CALMET model to adjust the
meteorological fieldsonsidering the loddanfluence ofhigh-resolution terrain and land use data in the
study area.
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