Climate Means and Climate Variability Scenarios for Mainland Southeast Asia for Impact and Vulnerability Assessments
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Abstract

Three 10-year daily climate scenarios for precipitation (mm d-1), maximum and minimum temperature (oC), wind speed (m s-1) and solar radiation (W m-2) were generated for mainland Southeast Asia (5 – 35o N and 92 – 110o E). These were generated for a baseline decade (1980’s) and for two elevated CO2 regimes, 540 and 720 ppm, using the Conformal Cubic Atmospheric Model (CCAM) developed by CSIRO Atmospheric Research, Australia.  Four sub-domains in the region where detailed impact and vulnerability studies had been carried out by SEA START RC, namely the Lao PDR part of the Mekong, the Northeast Thailand part of the Mekong, the delta part of the Mekong, and the Upper Chao Phraya Basin, were the main focus of this study.  In each of these sub-domains the original CCAM rainfall output at 0.1o was empirically readjusted using the observed daily weather data obtained during the baseline period (1980-89 for Thailand and Viet Nam, and 1983-92 for Lao PDR) using non-linear regression between cumulative observed and modeled rainfall.   

Climate scenarios of this study indicate that the region in general is expected to be slightly warmer and possibly wetter when the atmospheric CO2 is raised to 540 ppm.  On average over the region, the daily maximum temperature would be changing by (0.5 oC.  Some simulated ‘cooling’ effect could be due to more cloud in the region.  When the CO2 is further elevated to 720 ppm, most of the region is expected to be significantly warmer by about 1 oC relative to the baseline period.  The nighttime temperature would be more affected especially during the cool period of the year (Dec-Jan-Feb) and the number of cool days should be significantly less.  Rainfall is also expected to more prominently increase, especially nearer to the coast.

Among the four sub-domains focused in this study, the climate of the Lao PDR part of the Mekong is expected to be most affected by elevated atmospheric CO2 where the area would be clearly warmer and wetter, especially during the wet period of the year (March to August).  Mean rainfall during the wet period could be up by over 30% both at 540 and 720 ppm CO2.  On the other hand, the Upper Chao Phraya in Thailand is expected to be least affected by elevated CO2, where only temperature increase is clearly seen, but rainfall is expected to only increase during the dry period of the year (September to February). 

