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ABSTRACT 
Tourism and seawater intrusion is closely related to each other especially in the area of 
coastlines. Tourism is one of the addition income sources that can enhance the economy of 
any countries. Large numbers of tourist always have negative impact on the groundwater 
resources if it is not properly managed. Hence, the consequences can be seawater intrusion in 
the coastal aquifer system. South-eastern Chittagong Coastal Zone, especially around Cox’s 
Bazar, is less studied then the rest of Bangladesh. Cox’s Bazar is a major tourist attraction 
spot mainly due to its unbroken 125 km long sandy beach of the Bangladesh. Nearly two 
million people visit this area in peak season from November to March each year. To 
accommodate the tourists, around 400 hotels have been developed in the area and the land 
development is still going on. The development on the coastal zone is unplanned, resulting 
in various environmental problems. Dramatic change in development caused by rapid growth 
of tourism increases the extra pressure on the groundwater resources of this area because of 
two main reasons, (i) groundwater recharge amounts have high seasonal variation (less in 
winter and more during the monsoon period); (ii) the highest consumption take place during 
winter (November to March) which is the peak tourist period but has the lowest 
precipitation. 
 
Therefore, the main goal of this project is to understand the hydrogeological conditions and 
the groundwater quality in the Cox’s Bazar area in more detail, and based on this to develop 
a groundwater model that can be used for a smart management of the groundwater resources. 
 
Based on conceptual model, the saline water and fresh water interface exist not only along 
the coast, but also reaches inland via the rivers and channels. Cox’s Bazar topography is 
quite flat having the surface level only a few metres above the seal level. Therefore, the 
saline water migration upstream of river and channels can reach far inland due to common 
effect of high tides and low discharges during the dry period. As a consequence, the saline 
water intrusion, balancing the water pumping in aquifers is not a danger only on the coast, 
but also inland. 
 
To accomplish the objectives ground water and surface water quality was studied at the end 
of dry period and at the end of wet period during 2 years. As a result, 66 water samples were 
taken to describe the seasonal variations in groundwater and surface water quality in the 
coastal area of Bangladesh. Sampling locations were chosen: 1)to cover Cox’s Bazar, where 
there is a high stress on ground water resources due to the development of hotel industry; 
2)to identify the fresh water and saline water interface in coastal area and also upstream of 
rivers Bakkhali and Maheshkhali. Groundwater level monitoring net consisting of 5 
automatic piezometers was set to investigate the seasonal fluctuation of water pressures in 
Cox’s Bazar hotel area. Precipitation data was used from Bangladesh meteorological 
department as well as some historical data of groundwater fluctuation in line wells and 
nested wells was also used from Bangladesh Water Development Board. 
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It is common practice in Bangladesh that every consumer has its own groundwater well. 
Therefore, most of the bigger hotels in the area were interviewed to obtain the data of water 
wells and the amounts of consumed groundwater. When interviews were refused, then the 
amount of rooms and approximate amount of tourist was used for the calculation of water 
use. Seasonal variation of the groundwater head data was used to develop a groundwater 
flow and transport model which also accounts the density of fluid. Dry and wet period 
scenarios were simulated in steady state conditions. The model calibration was performed by 
using the measured heads and salinity concentrations at monitoring wells.  
 
The result of the study confirm the fluctuation of groundwater level between 0.35m and 
2.4m due to an increasing consumption in Cox’s Bazar area and suggest that the seawater 
intrusion takes place in coastal aquifers. However, the results of groundwater chemistry and 
level monitoring suggest that the groundwater seawater interaction is highly dependent on 
seasonal variations in recharge in the area. The comparison of bromide-chloride ratio (Br/Cl) 
and chemical analysis in the Bay of Bengal and in river water showed, that seawater moves 
up to 10 km inland during the dry season and that the seawater intrusion can also been 
detected in the inland aquifers.  
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