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1. OBJECTIVES

The main activity of  the Department of Environmental Studies, University of the Aegean during the reporting period was to provide meteorological support both during the planning as well as during the execution of the PAUR II campaign. 
More precisely, the tasks accomplished by the UAEG group are the following:

1. Calculation of back-trajectories for May 1997 in order to assist the planning of the campaign.

2. Collection of meteorological information and alerts during the campaign.

3. Calculation of back-trajectories in order to assist the interpretation of the measurements.

2. METHODOLOGY

2.a Brief description of the modeling system

The HYSPLIT_4 (Hybrid Single-Particle Lagrangian Integrated Trajectory, Version 4) modeling system (Draxler and Hess, 1997 and 1998) was used to calculate back trajectories from gridded meteorological data. HYSPLIT_4 has been developed at the Air Resources Laboratory (ARL) of the National Oceanic and Atmospheric Administration (NOAA) and is a complete system for computing trajectories to complex dispersion and deposition simulations using either puff or particle approaches. The model results are evaluated against ACE balloon trajectories, air concentrations from the ANATEX tracer experiment, radiological deposition from the Chernobyl accident, and satellite photographs of the Rabaul volcanic eruption (Draxler and Hess, 1998). One common feature of the model results was their sensitivity to the vertical atmospheric structure; trajectories in terms of their height when near ground-level due to the strong gradients of wind speed and direction, air concentrations with respect to the rate of vertical mixing, and deposition as a result of the vertical distribution of the pollutant.
2. b Meteorological data 

The application of HYSPLIT_4 requires gridded meteorological data at regular time intervals. The model is designed to incorporate data from routine numerical weather prediction models which are interpolated to an internal subgrid. The meteorological data used in the present study were obtained from the National Weather Service's National Centers for Environmental Prediction (NCEP) of USA. The operational system used to produce these data is the Global Data Assimilation System (GDAS, Kanamitsu, 1989), which uses the spectral Medium Range Forecast model (MRF) for the forecast (Sela, 1980).  The data are converted from the 1 degree latitude-longitude original grid to hemispheric 129 by 129 polar stereographic grids and are archived  for 4 times a day i.e. at 00, 06, 12, and 18 UTC . The upper level data are output on the following mandatory pressure surfaces: 1000, 925, 850, 700, 500, 400, 300, 250, 200, 150, 100, 50, and 20 hPa.

In addition to gridded meteorological data, weather maps were also obtained from different sources:

· MRF forecasts for Europe (http://www.arl.noaa.gov/ready and http://grads.iges.org/pix/euro.fcst.html)
· The SKIRON forecasting system (http://forecast.uoa.gr)

· ECMWF 3-6 days forecasts (http://www.ecmwf.int/charts)

· Prognostic images from METEOFRANCE  (http://www.meteo.fr/temps/europe/modele/isp.jpg)

3. MAIN RESULTS OBTAINED
3.a Back-trajectory statistics for May 1997.

In order to assist the planning of the campaign, the directional frequencies of air masses arriving at Creta and Lampedousa during May 1997 have been calculated. Some of the results are presented in figure 1. As it is shown in this figure, during this period, the Creta site was receiving air mainly from the northwest sector with only a few days with air coming from Sahara. The air masses arriving at the Lampedousa site are originating from a broader sector. Again, the number of days when air masses are originating from Sahara is low.

3.b Weather maps
The group of UAEG.DES provided meteorological support during the campaign. This consisted of collection and distribution of relevant weather information as well as alerts on meteorological conditions that favored the objectives of the campaign. The collection consists of the following:

· Surface and upper air weather maps.

· Model calculations of the dust load

· Satellite images.

A sample of relevant weather maps is shown in figures 2-4. As it emerges from these maps, there were only a few days when the meteorological conditions favored the transport of Sahara dust over Creta.

3.c Calculations of back trajectories

In addition to the afforementioned meteorological information, back trajectories were calculated in order to determine the origin of the air masses arriving at the measurement sites and assist the interpretation of the measurements. A sample of a 20-days backward trajectory ending at Creta at 11 May, 12.00 UTC is shown in figure 5. The ending height is 17.000 m AGL. 
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Figure 1. Directional frequencies of 96-hous trajectories arriving at Creta (a) and Lampedousa (b) during May 1997 (1000 hPa). The bars indicate the number of days when the air masses arriving at the two sites were originating from the respective direction. The trajectories were calculated using the Hybrid Single-Particle Langrangian Integrated Trajectory Model (HYSPLIT) developed at NOOA ARL.
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Figure 2. MRF analyses at 850 hPa.
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Figure 2. Continued
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Figure 2. Continued
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Figure 3. 500 hPa analyses by SKIRON.
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Figure 3. Continued.
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Figure 3. Continued.
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Figure 4. A sample of dust load calculations by SKIRON.
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Figure 5. 20-days backward trajectory ending at Creta at 17.000 m AGL.
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