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Introduction

Until recently, it has been challenging to couple hydrologic and biogeochemical
processes at the watershed scale. We have coupled two well-known models,
TOPMODEL and MEL, applicable to multiple spatial and temporal scales. The
goal of this project is to simulate lateral water and nutrient fluxes and
their influence on ecosystem functioning. Nutrients moving down the slope
are repeatedly taken up, cycled through vegetation and soils, and released
back into the soil solution. Figure 2: Local drain direction map WS10, HJA  Figure 3: digital elevation map WS10, HTA
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TOPMODEL is a conceptual rainfall-runoff modeling framework at the catchment- areal foarea 2 (blue in Fig. 2) orea 2o area 3 (greenin Fig. 2)

scale. It represents lateral subsurface water redistribution, based on the
hydrological similarities of points in a catchment (i.e. topographic index, _ 0
dependent on contributing area and the local slope). Our hydrologic model is based up, = Ay TGXP
in the TOPMODEL concepts, and additionally includes a layers soil water scheme.
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Using the TOPMODEL approach, water and nutrient fluxes are

Low productivity sites constrained to saturated lateral flow, which develops from the

impermeable layer upward. Although computationally efficient, it might

not capture the nutrient dynamics, which generally occur in more shallow

parts of the soil. Current research includes the comparison of results

obtained from the TOPMODEL approach with results obtained from a

spatially explicit water balance approach (WTB, figure 5 and 6). WTB

allows for the simulation of shallow subsurface lateral flow, which

develops periodically after rain-events. We will evaluate these models

H,0 & using a long-term data set on biogeochemical and hydrological fluxes as
Nutrients well as plant productivity data in dif ferent parts of the catchment area.
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Figure 5: Soil-plant-atmosphere interaction Figure 6: 3-D water balance mode/

Water can move vertically as well as laterally based on the tipping bucket
) ) ) ) approach. When the volumetric water content is above field capacity, water
Figure 4: Linkage of a surface hydrology model to a biogeochemistry mode/ can move vertically. Lateral movements is based on the slope of either
surface topography or subsurface topography. Using this approach, water
tables and water fluxes can be simulated directly, assuming no steady state.

MEL Bc = C in plant biomass (gCm-2)

Bn = N in plant biomass (gNm-2)
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C Dc = C in soil detritus (gCm-2)

Ry . Rem Dn = N in soil detritus (gNm-2)
vegetation Rev Ec = CO2 concentration (ml m-3)
: En = inorganic N (gN m-2)
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