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Abstract: It is well-known that air quality modeling requires accurate and detailed meteorological modeling, 

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 issue; however, most of those comparisons are mainly based in surface measurements, 

although the significant effect of aloft meteorological processes in air pollutants dispersion is well-known. 

In this work, CALMET diagnostic model is nested to WRF model simulations (3 km horizontal resolution) over a 

complex terrain and coastal domain at NW of Spain, covering 100x100 km2, during three different periods when 

primary pollutants glc peaks were detected. NCEP reanalysis are applied as initial and boundary conditions. 

After checking different WRF PBL schemes, using Yong Sei University-Pleim-Chang (YSU) scheme simulation as 

the best WRF result, different CALMET horizontal resolutions are applied over the 100x100 km2 simulation domain: 

1 km, 0.5 km, and 0.2 km. CALMET simulations PBL depths are quite similar, and better than WRF results. With the 

0.5 km simulation grid, different CALMET meteorological inputs using the best WRF result and/or surface and 

upper-air measurements are tested. The lowest RMSE surface data from CALMET results are obtained using the best 

WRF result combined to surface measurements as input 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 strongly related. Although the measurements obtained by 

weather stations, surface and upper, provide a significant basis for driving meteorological studies, their 

biggest limitations are the lack of stations in every location and time (including upper air) and the need to 

know in detail the evolution of atmospheric phenomena. Accurate meteorological models allow covering 

these faults. 

 

There are a large number of possible configurations to be chosen by model users to obtain a 

meteorological model suited to the characteristics of the region and the phenomena being studied. 

Therefore, there is no universal model configuration that can be applied to every region and every 

process, as the model must be validated against measurements to determine the degree of accuracy of the 

simulation results and to obtain a suitable model configuration (Hern§ndez-Ceballos et al., 2010). 

Particularly, Ames et al (2002) emphasizes the significance of meteorological model validation related to 

CALMET model configuration, as it can strongly influence the results of the CALPUFF dispersion 

model. 

 

Previous examples in meteorological models evaluation include statistics and methods selection. Willmott 

(1981) pointed out the advantages of using the RMSE to evaluate meteorological models; against other 

statistical parameters due to either overestimation of large errors or masking small ones. More recently, 



Snyder et al. (2007) applied a bayesian statistical method to validate RegCM3 model, and Cao et al. 

(2012) applied artificial neural networks. However, many meteorological models evaluations are still 

based in statistical parameters as RMSE, BIAS, etc (Emery et al., 2001; Chang and Hanna, 2004). 

 

In this work, CALMET diagnostic model nested to WRF model simulations is evaluated by comparison 

to both surface and upper air measurements, along specific periods. PBL depth and surface data are 

considered. 

STUDY AREA AND EVALU ATION PERIODS 

Galicia occupies the extreme northwest corner of the Iberian Peninsula, between 42Á and 44Á N and 7Á 

and 9Á30ô W. The study area around As Pontes Power Plant (Fig. 1a), Northern Galicia in Northwestern 

Iberian Peninsula, is centred at As Pontes valley, covering the roughly E-W oriented lowlands around the 

River Eume with the following surrounding geographic features: to the East, the Serra da Carba and the 

Serra do Xistral, which reaches an altitude of 1000 asl-m; to the north, a series of hill ranges running 

roughly N-S from the coast, with maximum altitudes of 550-750 asl-m; to the West, low coastal hills (< 

200 asl-m) bordering the Atlantic coast; to the South, the Serra de Queixeiro and Serra da Loba, with 

maximum altitudes of 750-850 asl-m; and to the SE, interacting with the river Eume via the gap between 

the Serra da Carba and the Serra da Loba, the high plain of Terra Ch§. Therefore, it is a complex terrain, 

with several granitic mountains, valleys and coastal line mixed in the same environment. 
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(b) 
Figure 1. (a) Location (UTM coordinates) and physical geography of the CALMET simulation domain inside the D3 

domain (Northwestern Galicia), with the location of meteorological surface and upper-air sites. (b) WRF nested 

domains, with D3 containing the CALMET simulation domain. 

 

Three 3-days significant SO2 episodes in this region are selected, following double criteria: hourly 

maximum SO2 ground level concentration (glc) exceeding 170 ɛg/m3 and synoptic representativeness, as 

typical weather conditions for SO2 episodes in the Northwestern Iberian Peninsula. Selected Periods 

cover: P1, from 13 July 2005 to 15 July 2005; P2, from 1 June 2006 to 3 June 2006; and P3, from 9 July 

2009 to 11 July 2006. All of them are anticyclonic and stable periods, typical conditions in the synoptic 

pattern High Pressure over Atlantic and Europe (HPAE) (Saavedra et al., 2012a). 

METEOROLOGICAL MODEL ING 

In this study, the mesoscale model WRF is coupled with the diagnostic model CALMET 

(WRF/CALMET system). This system is run on an hour-to-hour basis, first by using WRF to obtain a 

mesoscale meteorological field as a first guess field, and then using the CALMET model to adjust the 

meteorological fields considering the local influence of high-resolution terrain and land use data in the 

study area. 


