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We consider the lows on the time-temperature regressi-
on curves to represent the arrival of the temperature sig-
nal through the aquifer, thus giving a residence time of
about 64 days from the recharge area by the river bed in
Ygleelvi to the discharge area in Kaldebekken. If we consi-
der only the data points, a subsidiary minima around 1
May may be associated with the same input of a compo-
nent of cold meltwater from Batskredi which caused the
lowering of the §'°0 values in Kaldebekken at that time.
Alternatively it could be interpreted as a transit time of 87
days.

Comparison of results

Calculated transit times obtained by the different meth-
ods are summarised in Fig.11. The three isotopic §'°0 sig-
nals from water entering the aquifer in the period 1 April
to 22 July give transit times of 60, 64 and 64 days.
Hydraulic calculations based on the prevailing hydraulic
gradient during that period (i.e. 0.05) give transit times of
62 days (n, = 0.20) and 92 days (n, = 0.30). The tempera-
ture signal that entered the aquifer around 4 February
gives transit times of 64 days or alternatively 87 days.
Normally we would expect longer transit times in the
winter months due to a smaller hydraulic gradient at that
time of the year. However, the winter of 1993 was extre-
mely mild and wet. From early February the temperatures
in Esebotn were above 0° C, and there was a considerable
amount of precipitation in February and March (Fig.9).
Hence, the winter discharge in Ygleelvi in 1993 did not
differ much from the snowmelt discharge in the late
spring and early summer, and hydraulic gradients and
transit times for these two periods would not differ signi-
ficantly. We thus consider the results obtained from these
three methods to be broadly comparable. The consisten-
cy in transit times obtained from the §'°O signals sug-
gests to us that the oxygen isotopes are the most reliable
and precise means for calculating transit times.

Conclusions

Simple hydrogeological calculations applying a Darcian
approach give transit times of about 60 - 90 days for the
river water from Ygleelvi entering the aquifer in late
spring and early summer. The use of environmental tra-
cers, oxygen isotopes and temperature give comparable
results. We conclude that the environmental tracer
approach also has applications in areas where climatic
conditions are more extreme and variable than in inland
areas. A pre-requisite for such an approach is a thorough
monitoring of the total hydrological and climatic system.
The monitoring of the propagation of the isotopic signal
delivered by the snow-melt in high-altitude areas appe-
ars to be the most fruitful approach in studies of residen-
ce times. The oxygen isotopes also provide valuable
information about the relative contributions of infiltrated

river water and more local water derived by recharge of
precipitation on the river plain. The proportion of rechar-
ge due to river infiltration and precipitation varies in both
space and time. Such information is particularly impor-
tant in the context of groundwater development, as it
could be used to select optimum abstraction sites for
groundwater with regard to protection and water quality.
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