Anthropogenic Activities Control Rainfall

Nitrate in the Lake Victoria Basin, Kenya
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Introduction _______ Results

The Lake Victoria, Africa’s largest fresh water lake
experiences eutrophication related problems like the
rapid proliferation of water hyacinth, algal blooms,
water quality degradation, and decrease in fish
population. This is closely linked to excess nutrient
discharge in the lake’s basin which is shared by five
countries in Eastern Africa. Recently studies have
been contacted to investigate nitrate flows and their
potential sources in surface and groundwater on the
Kenyan part of the basin [1, 2]. However, no studies
have been performed to investigate the sources
of atmospheric nitrogen in the basin, in spite of
atmospheric deposition being reported as the main
path way of nitrogen deposition in to the lake [3].

Objective:To study rainfall nitrate concentrations
and potential sources in the Lake Victoria basin,
Kenya

Weather data and rainfall samples were collected
In a weather station located along river Nyando, a
tributary of Lake Victoria (Figure 1). Samples were
collected per rainfall event and per month for the
period betweenApril 2019 and May 2021. Laboratory
analysisfornitrateconcentrationwasconductedusing
an ion chromatogram at the Watershed Hydrology
Research Lab, University of Nairobi
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Figure 2. Monthly rainfall nitrate concentrations (A), and variation of rainfall event nitrate with rainfall
amount (B) for the study period between April/2019 and May/ 2021

Monthly nitrate concentrations ranged from 1.0 (Dec/2019) to 14.9 mgL"
(Sep/2020)with peak valuesbeingobservedin February & Septemberwhich
are characteristically dry months. For rainfall events, nitrate concentrations
decreased with increase inrainfallamount as shown in Figure 2(b) when the
long (April-June) and short rains (September — November) rainfall events
recorded the lowest nitrate values.

0'"N-NO, and 6'°O-NO, rainfall data for this study was not available on
time for this presentation. However, 3'°N-NO, and 3'°O-NO,_data from
studies conducted by the authors in the same station a year earlier (2018)
ranged -5.6 to +8.6 and +22.6 to +64.5 respectively [2]. Based on literature
0'°N-NO, ranges in rainfall, biomass burning is a probable nitrate source.
Indeed, the catchment is prone to biomass burning, primarily; charcoal,
sugarcane farms in preparation for harvesting, and crop residue burning
after harvest. This may explain the higher nitrate concentrations observed
for rainfall events sampled between January and April (Figure 2b) which
falls within or slightly after the crop harvesting and farm clearing period.
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observed during the
2-year monitoring
period (Figure 2 (a)

* Wet atmospheric
deposition is a major
pathway for nitrogen
deposition in the basin &
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