Abstract

The Bay of Bengal is a northern extended arm of the Indian Ocean, situated in eastern part between equator and 220N latitude and 800E and 1000E longitude. It is a tropical basin, landlocked in the north by the landmasses of India and Bangladesh and the deltaic region of the Ganges-Brahmaputra-Meghna river system, in the east by the Myanmar peninsula and Indonesian archipelago, and in the west by peninsular India and east coasts of Sri Lanka. The southern boundary of the Bay is in contact with southern ocean. The winds over the Bay of Bengal (BoB) undergo seasonal changes from north-easterly (November-February) during winter to south-westerly (June-September) during summer monsoon. In response to these winds, the environmental/oceanographic characteristics of the Bay of Bengal also will undergo seasonal changes. In addition, the large amount of refresh water brought by the rivers such as Ganges, Brahmaputra, Irawady, Mahanadi, Krishna, Godavari and Kaveri adjoining the BoB also will play a major role in the hydrographic characteristics. Hence the present study aims at understanding the seasonal variability of the environmental parameters of B ay of Bengal. The present study utilizes the tools such as Geographical Information System (GIS) and remote sensing for the analysis of environment parameters of Bay of Bengal. The remote sensing data, used in the study, are Sea Surface Temperature (SST), Sea Surface Height (SSH) anomalies, Chlorophyll Concentration and Sea Surface Wind. The monthly mean data on SST is from Modis Aqua, chlorophyll pigment concentrations is from SeaWiFS, and sea surface winds from Quikscat. Monthly mean sea surface height anomalies were obtained merged 7-day snap shot from Topex/Posidon and ERS-1/2 series of satellites. The spatial resolution of all the data is 0.3degree in latitude and longitude. The data used for the present study is from January 2002 to December 2005. These data were analyzed using GIS to determine the seasonal and inter-annual variability. GIS facilitates the modeling and analysis of data apart from generation of contours maps and database of these maps. The seasonal cycle of SST in the Bay of Bengal showed two periods of warming during April and October. In this season SST was seen very warm with 29 to 30oC average in entire Bay, while it showed the cooling during winter monsoon in month of January due to reduced solar heating and upwelling near the coastal areas. The average SST was seen around 28oC with minimum 22oC in northern coastal region. In summer monsoon, SST was also seen warm with 29oC in entire Bay, while showed cooling near the eastern Bay due to upwelling of cold water with 27oC to 28oC. Seasonal cycle of chlorophyll concentration was high during summer monsoon, in the month of July and August, and just after that in month of October and little more in January (winter). Mostly chlorophyll pigment showed the high concentration near the coastal region of the Bay and especially near the river mouths with high values about 5 to 10mg/m3. This may be to large quantity of sediments discharged from major rivers, which also brings along with them substantial quantities of nutrients, which supports the observed high pigment concentration. The average chlorophyll concentration of 0.4mg/m3 was found in open Bay, while in month of January and April; it showed low concentration in comparison to summer monsoon in the open Bay as well as near the coastal areas. As a result most of coastal areas of Bay of Bengal becomes biologically productive but in the open and southern Bay, the productivity may becomes very low due to high SST in the open Bay and southern Bay of Bengal. Seasonal cycle of sea surface height in the Bay of Bengal showed the positive values mostly in entire Bay except near the coastal areas of Northern and eastern Bay and few patches near the western boundary. Large variation in positive and negative pockets of SSH was seen near the western and eastern boundary in all months, these could be the regions of warm (positive SSH) and cold (negative SSH) core eddies. Seasonal cycle of sea surface wind showed the light and variable northeasterly wind in the month of January (winter) and April (spring inter monsoon) but in the summer monsoon, it was southwesterly with high speed about 10 to 11m/s. After summer monsoon, in fall inter monsoon, it showed the little decreased in speed. The analysis of seasonal cycle showed the positive relationship between chlorophyll concentration and SST near the coastal areas of the Bay of Bengal, especially near the northern and eastern Bay in the winter monsoon and it showed the inverse relationship in the central and southern Bay of Bengal, during all the seasons, that means high SST, low chlorophyll concentrations. The analysis of SST, chlorophyll pigment concentration, sea surface height during 2002 to 2005 showed large inter-annual variability during both winter (January) and summer (August). In general, high chlorophyll concentrations occurred during colder winter and strong summer monsoon years while the SST was colder in the winter and very warmer in the summer monsoon. The study showed that the distribution of chlorophyll concentration was high near the coastal region and it showed positive relationship to sea surface temperature during winter monsoon near the northern coastal region but in the open Bay and southern Bay, inverse relationship was seen between chlorophyll concentration and SST in all the months. The high chlorophyll concentration was seen in the summer monsoon and also in fall inter monsoon, near the coastal areas and Indo-Sri Lanka region. These regions could be the highly biologically productive in the Bay of Bengal. These results showed the Bay of Bengal low productive in the open and southern region, but it is high biologically productive near shore region of all coastal boundaries (northern, western and eastern Bay), especially near the river mouths.
