COUPLING WRF AND CALMET MODELS: EVALUATION DURING
15=-DAY CASE STUDY IN A CARIBBEAN BAY, CUBA
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CALMET meteorological model is evaluated during a typical dry season period in a coastal domain at the Caribbean region, using four different CALMET input datasets. Evaluation was focused in
terms of surface wind and temperature modeling performance. As input data, Weather Research and Forecast model (WRF) results are combined to meteorological measurements from
different sites. CALMET results statistics (both relative and absolute) are calculated over sites not used as input data providers. Relative wind speed statistics values are high, due to the weak
winds along the study period. However, absolute statistics are better. Also, a significant improvement in both wind speed and temperature statistics, both relative and absolute, is observed as
more sites provide input data.
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Figure 1. Jagua Bay at the central southern coast of Cuba, with its
potential main air pollution sources.

Figure 3. Nested WRF simulation domains (resolution: : 27x27 km?,  : 9x9 km?  : 3x3
km?2), to provide meteorological inputs to CALMET model domain ((J; 1x1 km? resolution).

Jagua Bay (Fig. 1) is a semi-enclosed Bay located in the southern central
part of Cuba, with a surface area of 90 km2. Over there, expansion of an METEOROLOGICAL MODELS CONFIGURATIONS

oil industrial complex is expected, close to Cienfuegos city and also a close

touristic region (Rancho Luna). The two main industrial air pollution WRF MODEL CALMET MODEL
sources are an oil refinery and a power station. *Three domains (Fig. 3) one-way nesting *Horizontal resolution: 1x1 km?

In order to check the capability of CALMET model to provide accurate *Microphysics: WMS-5, WRF Single-Moment 5-class *10 vertical layers: (top-face, agl-m):
meteorological input to CALPUFF dispersion model for regulatory *Cumulus: GreII—.De.venyl ensemble : 20, 40, 80, 160, 320, 640, 1200,
purposes, high resolution meteorological simulations (Fig. 2) along a *Short wave rao!la’Flon: D1: RRTMG; D2 & D3: Dudhia 2000, 3000, and 4900' |

typical dry season 15 days period are tested, using different input *Long wave radlatlon:.Dl.: RBTMG; D2 & D3: RRTM * Default CALI\./IETmtgrpolatlon and
datasets. The selected period covers from 02 January 2010 - 05 UTC to 16 *Surface layer: MM5 similarity PRTRAEIRZRIION Oe:

*Land surface: 5-layer thermal diffusion
*PBL: Yong Sei University (YSU)
*Input: GFS 12 analysis

January 2010 - 05 UTC, in the typical dry season, with weak winds (2.6
m-st) and moderate temperatures (17.0 2C).

ene 03, 2010, 05:00 LST(UTC-0500)
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Figure 2. Surface wind field from Met_1 CALMET simulation at 3/Jan/2010 Met 4 0,139 0,301 0,866 1,288 8 033 7 486 -0,806 1,650

O5LST over Jagua Bay, and location of 7 surface meteorological sites applied.

CALMET diagnostic wind model nested to a WRF model simulation was tested over a Caribbean coastal region, Jagua Bay, in order to check its capability to represent wind and temperature
patterns along a dry season period. Also, different surface measurements datasets jointly to WRF results were applied as either CALMET input.. Compared to the different available surface data
CALMET simulation with only WRF results provide good wind and temperature relative statistics, but absolute wind statistics are too high; the typical weak winds during this dry season period
are not favorable to achieve better results. As more surface measurements are applied as CALMET input, better statistics were obtained; taking into account that none of the input data were
used as checking data in the model evaluation; even though the limited number of available sites.
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