Linkages between groundwater and agricultural
production in an Ugandan wetland
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Results

The use of East African freshwater wetlands for agriculture has increased in recent
decades. Thus, the BMBF-funded project “GlobE – wetlands in East Africa” assesses
interactions between agricultural production and other environmental functions of
wetlands.
The presented study aims at
a) identifying and explaining hydrogeological processes,
b) evaluating the status quo of water quality, and
c) assessing the influence of agricultural production on water quality
in the Namulonge inland valley wetland in central Uganda. Major hazards of agriculture
to water quality were outlined and summarized in a simplified conceptual model,
which helps stakeholders to integrate hydrogeological aspects into agricultural
management decisions.

Potassium concentrations of soil water in rice fields with NPK
fertilization.

Phosphate concentrations of soil water in
different agricultural fields.

• Nitrate concentrations of soil water were below the detection limit in all agricultural
fields
 Fertilizer input within the wetland showed no influence on water quality

Methodological Approach
Geological mapping, drilling surveys, and
determination of hydraulic conductivies
Groundwater level measurements

Geological map of the study site showing locations of sampling points and major groundwater flow directions
derived by groundwater level measurements.

Conclusions

Conceptual model visualizing
hydrogeological setting and
processes

Hydrochemical and stable water isotope
analyses of different water types

Status quo of water quality

Influence of agriculture on
water quality
Soil water was
sampled in different
agricultural fields:

Water sampling points of different water types in the study site.
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1) Natural vegetation
2) Rice without
fertilization
3) Rice with NPK
fertilization
(nitrogen, phosphorus, potassium)
- sampled before
and after
fertilization

Nitrate concentrations of different water types at
selected sampling locations in monthly time steps.

Geological and hydrostratigraphic standard section
of the study site.

• NPK fertilizer is used for agricultural
production at slopes and in the wetland
• Higher nitrate concentrations in shallow
groundwater of the slope and deep
groundwater than in shallow groundwater in the wetland and stream water

 Alluvial clay layer that covers the shallow aquifer below the wetland acts as a
hydraulic barrier
 No percolation of soil water within the wetland
 Fertilizer input at the slopes showed an influence on water quality

Simplified conceptual model shwoing influences of agricultural production on water quality.

Fertilizer input at the slopes showed a higher influence on water
quality than fertilizer input in the wetland.
The impermeable clay layer should not be penetrated during
digging to protect shallow groundwater.
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