 THE COSTA RICA EXPERIENCE WITH TRIAL IMPLEMENTATION OF A WAVE MODEL.

Norman Vega,meteorologist, National Meteorological Institute of Costa Rica.

Omar Lizano,oceanographer, Center for Geophysical Research  of the University of Costa Rica

The National Meteorological Institute of Costa Rica (IMN), was established in April 1888 by Professor Henri Pittier, a Swiss scientists, who was the first one to record rainfall and temperature in the city of  San Jose and to study the climate of the country.

At the present time, the Forecasting Office of the IMN, through the Meteorological Graphics System Star4, from NOAA, gets every day, a chart of significant wave heights, periods and directions, and ocean surface winds for the western hemisphere.  Each day we use this and other information  to prepare a marine forecast, including  both the Caribbean Sea and the Pacific Ocean to a distance of 100 km off the coast of Costa Rica (10°N, 84°W) and  of Coco Island (5°N, 87°W).            

In Costa Rica a precise accurete forecast is quickly becoming essential. Tourism is rapidlly increassing, along with the fishing industry. The Legistative Assembly of Costa Rica is now reviewing a bill to create a new merchat ship company and the IMN will have to provide a better marine forecast.

In agreement with the Center for Geophysical Research of the University of Costa Rica (CIGEFI), Dr O. Lizano, a physical oceanographer, is analysing this information for a valid time of 12 hours for 1997 and 1998, in order to compared them with  the (man made) observations of the state of the sea, in front of the climatological station of Puerto Limón in our  Caribbean coast. 

Looking at the charts from NOAA for the year 1997, Dr Lizano  points out that there is a diference  in wave forecasting in our area of interest. The charts are from a Third Generation Wave Model (3GWAM). By plotting the wave height monthly mean values from NOAA  (fig 1) and comparing them with the observed values in the station of Limon and transform to deep sea waves it is shown that wave heights from NOAA charts are higher than those observed on the Caribbean coast. In some situations the model does not show the real movement and heights of the waves off the coast of Costa Rica. Dr Lizano has observed in the Pacific coast  that during a strong easterly wind period during winter time, there is   swell coming east, and sea going west  , so that the mean direction of waves should be to the south. Under this situation the NOAA charts are not the better information to be used.

In order to improve the forecast information, especially after the threat of Hurricane Joan in October 1988, Dr Lizano has completed several studies with a Second Generation Model (Resio, 1981; Recio and Tracy, 1983)  which he input the surface winds generated by his model (Lizano, 1990-a and Lizano, 1990-b). In 1998, CIGEFI and the University of Ensenada in Baja California, Mexico (CICESE) signed an agreement and made it  possible to have the WAM model running in Costa Rica. One of Dr Lizano's  ideas is to use WAM to generate wave height forecast in deep water and to use this output as input for the SWAN model (Simulation  Waves in Near Shore).  This will forecast wave height off the coast of  Limon, which is the principal  harbor on the Caribbean  coast of Costa Rica. 

The WAM model was run for the Caribbean Sea area (59°-84° W, 9°-18° N) with a grid point of 7.5 minutes for a 12 hour forecast with easterly wind of 15 knots. In order to study the influence of the Caribbean Islands on wave height it was run, first taking into consideration the existence of the Islands,  and run again without the Islands using a SUN Enterprice 250 workstation. The computer is a small one and it lasted 6 days in the first run. This is obvious a situation that it can not be change at the time been because of budget dificulties.

Figure 2 is a graphs from SWAN model using different grid point distances and a 1 meter wave height as boundary condition.  It can be seen that wave height is closer to a real situation as the grid point distance gets smaller.

A sample of wave heights and periods observed  in the station of Limon during 1997 is shown in figure 3 .
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Fig 3.   Mean monthly Observed wave heights and periods (T) in Limon.   
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