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ABSTRACT

Future rainfall and temperature scenarios are developed using Global Circulation Models (GCM) under the different global emission scenarios (A1,B1,A2 and B2) proposed by Special Report on Emission Scenarios (SRES).The global mean temperature is projected to increase in the range of 1.4 to 5.8 0C by the year 2100 under the different emission scenarios. The precipitation variation applicable to South Asia associated with the increase of temperature is not indicated clearly but the extreme events including droughts and floods are projected to increase causing decrease in agricultural productivity. 

GCM of HadCM3, CGCM and CSIRO are used under the A1FI, A2 and B1 emission scenarios to develop future rainfall scenarios (up to 2100) over Sri Lanka by downscaling into a finer grid. Statistical downscaling approach of pattern scaling method is utilized, which seems to be much more simple and acceptable method of downscaling of future scenarios in incorporating local topography of the island. SimCLIM, an Integrated Assessment Model is used to downscale the GCM fields into a finer grid in which pattern-scaling method is utilized to downscale the future rainfall and temperature change scenarios. ANUSPLIN is utilized to interpolate observed rainfall, temperature (baseline) and GCM fields into a finer grid (1 km x 1 km), which has an ability to incorporate the elevation dependency feature of the parameters. Spatially interpolated GCM fields (rainfall and temperature) and observed rainfall and temperature fields are input to the SimCLIM to produce monthly rainfall and temperature scenarios in the future. 

HadCM3 model projects higher temperature increments (about 2.7 0C by 2100 under A1FI) in all time slices over the other models while CGCM model projects lower temperature increments (about 2.0 0C by 2100 under A1FI). Therefore these increments are lower than the global average temperature change scenarios under the A1FI. It is reveled that the rainfall (monthly, seasonal and annual) is projected to increase under the A1FI, A2 and B1 storylines with HadCM3 and CSIRO models. The aerial extent, where the highest rainfalls are confined, is also projected to increase with the increase of rainfall. However CGCM model shows that the rainfall would decrease under the above storylines. Rainfall change is higher during the southwest monsoon season (May to September) than that of the northeast monsoon season (December to February). Much higher increments are noticed on the windward side of the central hills in each monsoon and less increment is noticed on the leeward side. Therefore this may lead to the water scarcity problems in the regions where the rainfall is less especially on the leeward side of the central hills and adjoin areas in each monsoon due to the population growth and increasing demand for water in the future. This situation may get worst with the increase of temperature due to higher evaporation.

