Groundwater – wetland interactions in the northeastern
Kilombero catchment, Tanzania
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Introduction

Hydrochemistry and stable water isotopes

The presented study is part of the BMBF funded project “GlobE – Wetlands in East Africa”. Main focus of the project is the reconciling of agricultural
production and environmental protection in East African wetlands. The wetlands of northeastern Kilombero floodplain – one selected study site for the
project – located in the sub-humid lowlands of Tanzania provide a high potential for agricultural production, especially for rice cultivation. During the big
rainy season from March to May flooding occurs in huge parts of the area. Basic requirement to understand a wetland ecosystem is a sound knowledge of
its hydrological functioning including its interactions with other water compartments. Therefore, this study aims at the characterization of the
hydrogeological and hydrochemical setting of the study area and a first estimation of different flow and mixing processes in the wetland.
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• Flooding waters 2 and 3 show
evaporation effects (Fig. 5)
Fig. 8: Hydrogeological conceptual model including a first estimation of groundwater – wetland interactions of the northeastern Kilombero
catchment, Tanzania.

• Groundwater contributes in small amounts to
flooding water (Fig. 8)
• Flooding water as well as stream water do not contribute to groundwater recharge
• Groundwater chemistry is mainly driven by silicate
weathering (saprolite formation) and shows little anthropogenic influence (NO3-)
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• Hydrochemistry and isotopes provide good tracers
to understand groundwater-wetland interactions,
but end-members are not very distinct  mixing ratios are uncertain
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Fig. 4: Piper chart of different waters for rainy and dry season 2014.

• Flooding waters show a higher
specific electrical conductivity
than stream waters (increase
with increasing distance to
Kilombero river)
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• No distinct difference in hydrochemistry of groundwater and
stream water between rainy
and dry season (Fig. 4)
• No spatial pattern of groundwater hydrochemistry identifiable
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• Dominance of Na+, Ca2+ and
HCO3- (Fig. 4)

• Groundwater next to flooding
waters 2 and 3 shows no evaporation effects

Fig. 5: δ18O versus δ2H values of precipitation, groundwater, stream
water and flooding water of rainy and dry season 2014.

• Flooding water 1 shows same
isotopic signature as Kilombero
river and negligible evaporation
(Fig. 6)
• Low temporal variation of
groundwater isotopic signature
(close to analytical uncertainty)
(Fig. 7)

Fig. 6: δ18O versus δ2H values of groundwater, stream water and
flooding water 1 of rainy and dry season 2014.

• Stream water and draw wells
show a higher temporal variation (Fig. 7)
Fig. 7: Difference of δ18O and δ2H between rainy and dry season 2014.

Fig. 1: Geological map with sampling points of the northeastern Kilombero
catchment, Tanzania. Red line marks the cross-section of figure 3.

Fig. 2: Hydrofacies of the northeastern Kilombero catchment, Tanzania.

Outlook

Fig. 3: Geological cross-section from north to south of the northeastern Kilombero catchment, Tanzania.

• Further assessment of precipitation (timeseries of two years)  verification
of LMWL and quantification of direct recharge
• Sampling of shallow groundwater in the sediments of the floodplain – influenced by flooding water?
• Water sampling of rainy and dry season 2015
• Groundwater level observations  determine discharge to stream water
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