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Figure 5. Groundwater level contours in 1985. Figure 6. Groundwater level contours in 1980.

Recharge Estimation

Analysis of groundwater level contour maps for the period between 1958 (the oldest available map) and late
1990’s enable understanding the flow regime and identification of recharge/discharge zones. Based on this
analysis, six areas of groundwater recharge were identified, as shown in Figure 6. These areas are consistent
with land surface depressions and peaks of contours, as shown in Figures 4-6. It should be noted that the
shape and location of these recharge areas, as appear in Figure 6, might slightly vary from time to time due to
variation in rainfall. With the help of ArcGIS, average lengths of peak contours were measured and the
groundwater flow from contours peak was estimated using Darcy’s Law:

R=T @ Equation (1)
dx

Where T is the transmissivity [L?T], which is derived from pumping test data (Schlumberger Water
Services, 2009). The head gradient was estimated from the distance between contours.

From aquifer test results it is found the transmissivity is higher in the north than the south. Table 1 below lists
the peak contour perimeters and the corresponding transmissivity. Using Equation 1, the groundwater
recharge was calculated assuming over an average hydrological year.
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Table 1. Calculation of groundwater recharge.

Perimeter (Km) Area Transmissivity Head gradient Total flow (over a
(m?/d) year) million m?
156 North 203 0.00058 18.37
54 North 149 0.00035 2.82
26 North 390 0.00032 3.24
42 South 10 0.00042 0.18
114 South 5 0.0012 0.68
38 South 10 0.00033 0.13

From Table 1, it is found that the average groundwater recharge from rainfall amounts to 25.4 million m? per
year. It is noted that the southern part of the country received little recharge compared to north. This is

consistent with the previous studies (i.e. Eccleston et al 1981).

Figure 7. Major recharge areas.

S. DISCUSSION AND CONCLUSIONS

In this study a new approach was used to estimate natural groundwater recharge in Qatar. This approach is
based on analysis of historical groundwater contour maps to identify groundwater recharge zones. These
recharge zones occur at highest topography and where land depressions occur. With the help of GIS and
using aquifer test data, the amount of groundwater flow from recharge zones was computed.

Rainfall recharge calculated using this method amounts to 25 million m® per year, which is within the range
of previous studies estimation. Groundwater movement in the shallow aquifer that receives rainfall recharge
is more or less similar to topography. It is important to note that the main recharge occur in the northern part
of the country where hydraulic conductivity is higher.
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