The influence of precipitation spatial variability on mesoscale catchment
hydrology: A study on the impact of rainfall distribution patterns
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Meso Scale Lowland Catchment Surface water Dynamics :
(Complex hydrology and surface water- « The spatial variability of precipitation data have a minimal impact on
groundwater Interaction) streamflow as evident in (Fig.3).

 The average Nash-Sutcliffe Efficiency computed for three streamflow points,
exhibited slight variations ranging from 0.68% 1o 4%.

Hydrological Modeling
(Physical based distributed hydrological
modelling)
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Precipitation Representation
(Gauge stations gives local readings. Therefore
faill to represent spatially distribution)
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« The study area is Aa of weeris catchment. Which is a transboundary ’j \’
catchment between the Netherlands and Belgium. oo wn mawn mw  as  as a&w  mm ww & aw  ms &

+ Total area of the catchment 346 km? (NL/BE 147 km? /199 km? ) ime me
« Catchment main river is Aa of weerljs with average annual peak discharge
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Figure 3. Stream Flows (a) At Outlet (b) mid point of river

of 23 m3/sec. Groundwater Dynamics:
« The shallow groundwater table displays dynamic responses to precipitation,
© causing varied groundwater performance as evident in (Fig.4).
5| Legend Land use Map . . o . . . . .
5| — sanse  The spatial resolution of precipitation data did yield local fluctuations in
o groundwater levels, as evidenced by a maximum NSE increase of 162% and
S a decrease of 20%.
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Figure 1. Aa of Weerijs catchment (a) topography map (b) Soil map (c) Land use map Figure 4. Groundwater head elevation (c) At Outlet (d) At mid point of catchment

Conclusion

Objective

To investigates the hydrological effects of different spatial representations of
precipitation data in a physically based distributed hydrological model MIKE SHE
coupled with MIKE 11 of a mesoscale low land catchment i.e. Aa of Weerijs

« Aa of weerijs catchment is relatively flat, and frontal precipitation dominates
the region, resulting in a relatively uniform distribution of precipitation across
the catchment as evident in (Fig.5).

* The overall hydrology of the catchment was not affected much by increasing
the spatial resolution of the precipitation data due fo the relatively
Mefhodology nomogenous distribution of the precipitation over the entire catchment.
o . . » The spatial variability of precipitation data within the catchment affects local
A distributed hydrological model, MIKE SHE coupled with MIKE 11 was used for recharge and, consequently, groundwater head variations

the testing of three precipitation representation scenarios. The scenario are
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Figure 5. Annual catchment precipitation considering different precipitation representation.
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Figure 2. Precipitation representation (a) Theisen Polygon (b) IDW Interpolation (c) Radar data
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