
Multivariate statistical approach for modelling domestic 
water demand of Dhaka city in Bangladesh 

S.K. Adhikary a, S.K. Das a, M.A. Islam b and Q.S. Hossain b

a College of Engineering and Science, Victoria University, Melbourne 14428, Victoria 8001, Australia 
b Department of Civil Engineering, Khulna University of Engineering & Technology, Khulna, Bangladesh 

Email: sajal.adhikary@live.vu.edu.au

Abstract: Water demand modelling and prediction are essential components for planning and 
management of water resources components. It is also important for cost-effective design and long-term 
operation of various urban water supply infrastructures. Rapid urbanization and uncontrolled population 
growth triggers higher water stress, which is a reality in many water deficit regions of the world. This leads 
to the paying of immediate attention for management of water resources in an effective manner in highly 
urbanized areas. Water demand management comes to be an appropriate strategy aiming to effective and 
sustainable urban water consumption in terms of economy and environment. Therefore, appropriate and user-
friendly techniques are highly necessary to predict the future water requirement accurately. Domestic water 
demand is the most important component of municipal water consumption. Water demand usually is a 
complex function of different socio-economic variables and meteorological parameters, which is forecasted 
either by analyzing historical water consumption or based on statistical models with a range of these 
variables. 

Dhaka, the mega city of Bangladesh covering an area of 360 sq. km. contains more than 16.4 million people 
that obviously creates huge burden on urban water supply systems. Due to uncontrolled exponential growth 
of population and rapid urbanization, the Dhaka Water Supply and Sewerage Authority (DWASA) is 
currently facing tremendous challenges to maintain reliable water supplies to the city dwellers. City water 
supply mainly depends on the groundwater and surface water sources. About 87% of the total supply comes 
from the underlying Dupi Tila aquifer through the operation of numerous deep tube wells and the remaining 
portion comes from the surface water source mainly from the surrounding rivers around the city. Every year 
groundwater table is declining by 2-3m for more withdrawal. The river water is also highly polluted, which 
in turn introduces higher treatment cost. That is why supply management is no more a viable solution for the 
city and a demand side management approach is essential. In order achieve this, the first and foremost step is 
to undertake a research about water demand analysis and forecasting. Therefore, the present study is a very 
initial attempt to develop and compare different water demand models for Dhaka city based on the 
multivariate statistical approach. 

Different socio-economic and climatic data are collected from the relevant organizations in Bangladesh. For 
accurate understanding of the existing water consumption patterns and the variables controlling the water 
consumption of the city dwellers, the statistical analyses are performed. Also, the most explanatory variables 
that influence the statistical demand function are identified. The model applies statistical tools for selecting 
the appropriate demand function and most relevant explanatory variables. The analysis indicates that the 
number of connections, water pricing, average annual temperature, annual rainfall, and number of deep tube 
wells are significant variables of domestic water demand characteristics in the city.  

Three different statistical models namely linear model, semi-log model, and log-log model have been 
established by using three different demand functions. Model accuracy has been checked based on different 
goodness-of-fit measure parameters in all cases. Residual plot for all models are drawn to investigate the 
acceptance of the developed models. Based on the statistical approach (highest adjusted R2 and least standard 
error), error parameters and residual plots, a comparison has been made to select the best model. The analysis 
demonstrates that log-log model replicates the city’s water consumption patterns satisfactorily with least 
errors and highest adjusted R2. However, the study identifies that number of connections, and number of 
working deep tube wells are the most explanatory variables related to water consumption patterns in the city. 
Based on the statistical analysis and results obtained, the study concludes that the log-log model is most 
suited for defining water demand patterns in the city. This study suggests that these models can be updated in 
future by incorporating more relevant variables for successful application in predicting and managing the 
domestic water demand in Dhaka city of Bangladesh. 
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