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These curves show periods of above average precipitation in
the form of upward slopes and periods of below average precipitation as
downward slopes. The steeper the slope, the greater the deviation from
average. It can be seen in Fig. 3 that the period 1967 to 1971 was
reasonably normal. From 1971 to 1973, however, the annual precipitation

was below the average.

3. ANALYSIS OF GROUNDWATER DEPTHS

Under natural conditions the groundwater table fluctuates
around a long-term average. Thus there is a balance between recharge
and discharge of groundwater. The topography, soil type and drainage
conditions of an area largely determine the average depth of the water
table.

Variations in the depth are the effect of changing precip-
itation, evaporation and groundwater runoff. As poor drainage con-
ditions involve relatively shallow water-table depths in wet seasons,
the depth to the water table and the range of fluctuation is an important
tool to characterize the drainage conditions of an area. Changes of
these conditions by human intervention: improvement of the drainage
density and the corresponding increase of the discharge capacity in
water courses may move the groundwater table to a deeper level. The
effect of changes on water-table depths can be evaluated by comparing
the frequency distributions of depths before and after the 1967 amelio-
ration works. Reliable frequency distributions, however, can only be
derived if long records of depths are available both before and after
the time of intervention. In the Hupselse Beek and Leerinkbeek areas,
observations were made twice a month from 1961. Part of these were
discontinued in the early seventies. Because the main improvement works
were carried out around 1967, both periods before and after 1967 are too
short for such frequency studies. To establish whether any change in
the depth had occurred as a result of improvement works, double mass
curves of water-table depths were plotted. Preliminary examinations
indicated a linear relationship between the accumulated groundwater
depths taken from wells similar with respect to soil type and surface
level. If the conditions of the wells are not comparable such a straight
line relationship may not apply. In this relatively homogeneous region,
however, only slight deviations in this linear relationship occur.
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Responses of the groundwater table to precipitation and evapotrans-
piration are not simultaneous but this does not affect the general
trend. In order to simplify the presentation, the data were reduced to
values above a reference level taken at the lowest depth of the record.
To indicate any time trend of depths, cumulatives of these
values for 22 wells in the Hupselse Beek and Leerinkbeek catchment area
were plotted against the corresponding water levels in 4 bench mark wells,
where hydrological conditions remained unaffected until around 1972.
Fig. 4 shows the double mass curve for Well 56 at the meteorological
station in the Hupselse Beck area in relation to control Well 13. From
this figure the average lowering of the water-table in Well 56 is estimated
at 25 cm.
Among the 22 wells, 14 showed a significant break in the slope
of the double mass curve. The lowering of the water table ranges between
10 and 35 cm (Fig. 5).
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Fig. 4. Double mass curve of bimonthly groundwater levels above

reference level for Well 56 and control Well 13.
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Fig. 5. Situation of wells analysed by double mass procedure
and the average lowering of the water-table.

A lowering of about 70 cm was found in two wells at a relatively
high ground level. In most curves the breaks occur in 1967, when the
drainage system was improved. The break therefore indicated the effect
of drainage improvement on the groundwater table at that particular
site. The magnitude of the lowering of the water-table was considered
in connection with groundlevel, soil type and distance of wells to
rivulets. With the exception of wells at high ground levels, no relation

could be found.

4 . CHANGES OF THE MEAN DEPTH TO WATER-TABLE IN THE HUPSELSE BEEK AREA

If meteorological factors are of direct influence on groundwater,
the groundwater hydrograph generally shows a periodical fluctuation,
indicating the regular alternation of wet and dry seasons. However, if
in a number of subsequent years the precipitation is either above or
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