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ABSTRACT

Calculation of groundwater recharge is a pre-requisite for efficient
groundwater resource management. In this study, various methods used for
groundwater recharge calculation including their limitations and uncertainties are
critically reviewed. Water-Table Fluctuation (WTF) method is chosen to quantify
groundwater recharge of Chiang Mai basin. The attractiveness of this method are (1}
the method provides actual recharge (2) those parameters required for recharge
calculation are existing data and (3) its simplicity and easy of use.

Chiang Mai basin is situated in northern Thailand with the area of 2,771
km®. The basin covers Chiang Mai and Lamphun Province, and is filled with the
Tertiary-Quaternary sediments. The basin consists of four main aquifer units: central
alluvial, alluvial fan, colluvial and high terrace aquifers. There are interfingering
between different types of sedimentation of each aquifer unit. Type of the aquifer is
then defined as semi-confined aquifer,

‘The WTF method is based on the premise that rises in groundwater table are
due to recharge water, or effective rainfall, arriving at the water table. Groundwater
recharge is calculated by multiplying the specific yield with the total rise in
groundwater table over a specific period. Specific yield is the property of aquifer to
absorb or yield water and is obtained from (1) the water budget approach and (2) the
pumping test approach. Ranges of calculated specific yield from the water budget
approach and the pumping test approach are 0.0001-0.1007 and 0.0703-0.3280,
respectively. The rises of groundwater table are measured by (1) the recession curve
method and (2) the horizontal line method. The total rises are taken as the sum of all
rises that occurred for the year. However, error of the total rises, due to the
groundwater table rises without effective rainfall, can be observed throughout. Error
analyzed from the recession curve method and the horizontal line method are 8.73 %
and 8.15 %, respectively. Ranges of the total rises responded to effective rainfall
from these methods are 0.37-5.73 m. and 0.32-4.98 m., respectively. In the present




2001), of 13 monitoring wells that penetrated the basin aquifers, it is found that the
mean calculated groundwater recharge is 349.48x10° m3/y or 126.12 mm/y. It is
approximately 11 % of the annual rainfall (1,160 mm/y). This value is in the range of
6-21 % of the annual rainfall as reported from other previous studies, using different
approaches. The wide ranges of calculated values demonstrated that no single
estimation method can give confidence in recharge estimation. Severaj methods are
needed to obtain a correct and reliable result,
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