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BACKGROUND

Lehstenbach Catchment:
~4.2 km²; located in North‐Eastern Bavaria

1/3 of area:  riparian wetlands1/3 of area:  riparian wetlands

areas controll event runoff generation
& water quality

wetlands show pronounced
micro‐topographical structures
(hollow & hummock sequences)

influence of micro‐topography on

runoff generation
subsurface flow patterns
biogeochemical settings

HGS 
modeling studies 



EVENT ‐ RUNOFF GENERATION

simulated observed

high flow dominated by surface runoff



SUBSURFACE RESIDENCE TIMES
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HOT SPOT FORMATION

micro‐topography formation of biogeochimcal hot spots

article in preperation



PROBLEM

complex subsurface flow

variably saturated flow

integrated surface runoff

complex surface runoff
(surface flow networks)(surface flow networks)

high grid resolution
(231.000 nodes)

+ non-parallel version of HGS+
extremly long computation times

(48 days for a yearly simulation)

How to speed it up??? 

reduction of grid resolution without loosing too much process complexityf g g p p y
rep. micro‐topography by superficial rill storage height variations



RILL / DEPRESSION STORAGE

Definition (HGS Manual):

implemented within HGS toimplemented within HGS to
account for surface flow retention
due to micro-topography and/or
vegetation

Hd:   rill storage height [L]

ho:    ponded water depth [L]



SUPERFICIAL RILL STORAGE VARIATIONS

high res. low res.

Two different models:
1) high resolution + rill storage variation

(231.000 nodes; planar)
2) low resolution + rill storage variation

(20.900 nodes; planar)

VSVS.
original micro‐topography model  
(231.000 nodes; 3D micro‐topo)

planar reference
(231.000 nodes; planar without
rill storage variation)

depressions /channel surface flow networks, early surface runofftransition zone surface flow networks, late surface runoffhummocks NO surface runoff



EVENT ‐ RUNOFF GENERATION

hummocks

hollows

hummocks

surface flowsurface flow
(networks)
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SUBSURFACE RESIDENCE TIMES



HOT SPOT FORMATION

planar referencerill st. high resrill st low resplanar referencegrill st. low res

i d ti
low high

iron reduction
process activity



COMPUTATION
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Computation time for a yearly (365 SP) simulation
non-parallel HGS version performed on a Windows quad core workstation

40

50

da
ys

]

48

30
25

23l t
im

e 
[d

10

20re
a

0

10

0.63

micro-topo planar + rs planar + rsplanarmicro-topo planar + rs
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OUTLOOK

reproduce micro‐topographical p p g p

runoff generation in a catchment scale model


