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Background 

Chlorophyll-a (Chl-a), an index of phytoplankton biomass, is an important ecosystem 

indicator in the marine realm and forms the basis of the marine food chain. The 

spatiotemporal variability of phytoplankton biomass is influenced by trade winds of North 

East monsoon (November to March), and the South East monsoon (April to October). Water 

mixing and fresh water discharge from rivers also contributes to seasonal variability of Chl-a 

concentrations. Although few studies have discussed the seasonal pattern of Chl-a variation at 

specific sites of interest along the coast of Tanzania, no study has explored the pattern of Chl-

a variation along the entire coast of Tanzania. In this study we are using a coastal stretch 

extending from -4.5oS to-10.4oS and encompassing the Tanzania coastal waters located west 

of 41.0o E to explore the seasonal and spatial pattern of the distribution of Chl-a along the 

Tanzania coastal waters.  

 

Methods 

In order to explore the north-south variation of the Chl-a distribution along the coast of 

Tanzania (which is approximately 800 km), the coastal area was divided into three Provinces 

(North, Central and South). The data used for this study consisted of nearly 20 years of Chl-a 

datasets, acquired from the European Space Agency’s Ocean Colour Climate Change 

Initiative (ESA OC-CCI). The OC-CCI product consists of merged and bias-corrected Chl-a 

data from the Sea-Viewing Wide Field-of-View Sensor (SeaWiFS), Moderate Resolution 

Imaging Spectroradiometer (MODIS), Medium Resolution Imaging Spectrometer (MERIS) 

and Visible Infrared Imaging Radiometer Suite (VIIRS) satellite sensors. Level 3, monthly, 

mapped Chl-a data were acquired at a spatial resolution of 1km, processed, analyzed and 

graphical plots on Chl-a climatology and other relevant information were produced using 

Matlab and excel for final synthesis of the data. 

 

Results  

Analyses of the 20 years dataset revealed that, the highest Chl-a concentration (0.46mg/m3) 

occurred in August during the Southeast monsoon when the condition is characterized by 

heavy rainfall, strong wind energy, low temperatures and high clouds. However the lowest 

levels of Chl-a (0.32mg/m3) occurred in November during the Northeast monsoon when the 

mailto:eddoseny@gmail.com
mailto:dra@pml.ac.uk
mailto:fatma.jebri@noc.ac.uk
mailto:e.popova@noc.ac.uk
mailto:yohanna.shaghude@gmail.com


condition is characterized by relatively low wind speeds which give rise to stratification of 

the coastal waters and tends to prevent the mixing of the water column. 

The results further revealed that relatively higher levels of Chl-a were observed during the 

southeast monsoon season, especially from July to September, than during the northeast 

monsoon season, especially from December to February. Furthermore, the results showed 

that highest concentration of Chl-a (0.43g/m3) were found in the central province of Tanzania, 

compared to the northern and southern provinces which had Chl-a values amounting to 0.34 

g/m3 and 0.22g/m3 respectively. 

 

Conclusion 

The results of this study suggest that the chlorophyll-a concentration in Tanzania coastal 

waters varies seasonally and between the three provinces. The highest Chl-a concentrations 

occurred in Southeast monsoon especially in August and the lowest in Northeast monsoon 

especially in November. Also the central province had the highest Chl-a concentrations 

followed by Northern Province, while lowest values of Chl-a were found in the Southern 

province. This information could support the efforts of ecosystem management, and inform 

fisheries stakeholders as well as regional managers on the water quality of coastal Tanzania 

and its Open Ocean. 
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