Gebietsbilanzen bei unterschiedlicher Landnutzung

Correlation between precipitation and evaporation in
lysimeters with various surface types

Summary

In aweighing lysimeter experiment of 8
years the effect of different soil cultiva-
tion methods on the soil water regime
was examined. These 8 years represen-
ted different meteorological situations,
especially different amounts of precipi-
tation, which means different water in-
puts getting into the lysimeter system.
In order to get information on the hy-
drological situations that did not occur
during the investigated period correlati-
on between precipitation and evaporati-
on calculated in the lysimeters was de-
termined to predict evaporation for va-
riouswater inputs. The method of trend-
line fitting based on regression analysis
was used for that purpose. On the base
of the results the examined five soil sur-
face types (uncultivated control, seed-
bed, seed-bed+crust breaking, cloddy
surface, seed-bed+straw cover) could be
ranged into three different groups accor-
ding to their hydrological behaviour.

J. ZSEMBELI

Introduction

In the Karcag Research I nstitute of Uni-
versity of Debrecen, Hungary, a weig-
hing lysimeter experiment has been car-
ried out since 1993 to determine the ef-
fect of different soil cultivation methods
on the soil water regime. Water balan-
ces cal culated by means of weighing ly-
simeters are valid only for the meteoro-
logical circumstances that are characte-
ristic for the given examination period,
hence not all the meteorological variati-
ons can be investigated. In order to get
information on the hydrological situati-
ons that did not occur during the inve-
stigated period correlation between pre-
cipitation (water input) and evaporation
calculated in the lysimeters was deter-
mined.

Method

The precipitation data measured and the
evaporation data calculated in the lysi-

meters for half-year (May-October) pe-
riods were used in the cases of the treat-
ments that were examined in several
years (1993-1999) of the experiment
(uncultivated control, seed-bed, seed-
bed+crust breaking, cloddy surface,
seed-bed+straw cover). By fitting trend-
linesbased on regression analysison the
measured points it was possible to pre-
dict evaporation values for the hydrolo-
gical situationsthat did not occur during
the investigated period.

Results and Discussion

The correlation between the precipita-
tion and the evaporation is shown in Fi-
gure 1. Close exponential correlation
could be found between the two varia-
bles (r=0.9609-0.9996***). According
to the results the investigated five soil
surface types could be ranged into three
different groups.

The first group is represented by the
uncultivated variant (control: CON).
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Figure 1: Correlation between precipitation and evaporation on the base of lysimeter data (May-October 1993-1999)
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This variant can be characterised with
the smallest evaporation surface area,
but because of its unfavourable soil
structure the input water can not infil-
trate into the soil and be stored in the
deeper layers, hence the water remained
on the surface can provide the possibili-
ty of evaporation for the longest time.
The highest evaporation losses charac-
terisethisvariant in the precipitation ran-
ge above 300 mm.

Two soil surface types (seed-bed: SB,
cloddy surface: CLO) belong to the se-
cond group, both represent mechanical
treatmentswithout added materia. Prac-
tically, thereisno difference between the
evaporation of thesevariants. Comparing
them to the untreated variant less eva-
poration loss could be figured out in the
precipitation range above 300 mm. This
fact can rather be explained with their
better water permeability (more deep
percolation water was measured) than
their evaporation decreasing effect. The
drying effect of soil cultivation occur-
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red in the precipitation range below
300 mm due to the bigger evaporation
surface area of these two treatments.

The third group is represented by the
seed-bed+straw cover (SB+SC) and the
seed-bed+crust breaking (SB+CB) treat-
ments. Comparing these treatments to
the othersit is obvious that in the range
of 100-400 mm precipitation the evapo-
ration was much lower. This fact could
be explained by the direct evaporation
decreasing effect of the straw cover (like
mulching) and the dry isolation layer
created by crust-breaking. If the preci-
pitation exceeds 450-500 mm higher
evaporation will have to be taken into
consideration in the case of the straw
covered treatment as the straw layer re-
tains the moisture like a sponge and the
wet soil can not take it up. During the
dry periods the moisture content evapo-
rates directly from the straw. The infil-
tration rate of this treatment is the best
up to 450 mm precipitation, and accor-
ding to therelevant curve the most even
too, which can be explained by the ,, wa-

ter regime buffering effect” of the straw
layer. Similar increasing evaporation
characterises the crust breaking treat-
ment in the preci pitation range above 500
mm as the regular shallow cultivation
makes the drying out of the cultivated
upper layer possible causing increased
evaporation from the moistened topsoil.

Conclusions

According to the results the statement
can be concluded that probably thereis
acertain water input amount (in the case
of the given 6 month period itis450 mm)
where there is no difference in the
amount of water evaporated from the
cultivated treatments. In the case of soil
cultivation treatments that have evapo-
ration decreasing effect in thelower pre-
cipitation range high evaporation losses
must be taken into account in the extre-
mely wet periods. The most unfavour-
able water regime can be expected from
the uncultivated soil surface.
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