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Methods

HYDROLOGY

Results

Hillslope hydrological dynamics, particularly subsurface flow (SSF), are highly variable
and complex. A solid understanding of hydrological dynamics and soil-vegetation-
atmosphere interactions at the hillslope scale is necessary to predict runoff response
for ungauged hillslopes. To gain better process knowledge we intercompared shallow
water table dynamics of three adjacent, large-scale hillslopes with similar slope,
aspect, curvature, geologic and pedologic properties but differences in vegetation
cover. What are the controls driving subsurface flow dynamics? Can SSF variability
within and among hillslopes be explained by measurable hillslope characteristics?

Study site and experimental set-up
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Soil properties

o Well depth
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slug injection
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Vegetation
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o Stemflow index

o Amount of trees in vicinity

e Event throughfall

o Canopy coverage via fish-
eye-pictures

Different temporal scales
* Entire time series

® Seasonal scale
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Slope of water table rise

(event scale)

Lag time until water table
rise (event scale)

Multivariate statistical
analysis

Hydrological dynamics versus hillslope characteristics
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proflamvature 009 006 012 010 011010 e o) In summer(3-2010/3-2011) the strength of the linear re-

aspect 004001 002 041 002 008 [y yionchin between water table response and mapped hillslope

Ks 038 0.03 0.31 0.36 0.34 0.09 isticsis lower than in: 7 7

slope high 0.19 0.14 028 026 017 0.03

slope low 035 016 035 -039 039  -021

well depth 018 02 014 021 027 027

amount trees 036 001 027 035 030 003 Regression tree for season 2-2010

throughfall 004 006 007 006 010 003

Gnopycoverage <005 003 004 007 001  -001 T

stemflow 002 004 000 003 007 002 A28

land use 023 018 033 037 030 010 e =29

transedt 0T ol _Ron8. 04T _iay_ 100 profile curvature >=-002145 profile curvature < 0.02145

multiple B 056 022 053 067 054 034

Aregression tree explains the variation of a re- 8

sponse variable by recursively splitting the n=s

data into more homogeneous groups based
on combinations of explanatory variables. To
construct the regression tree for spring 2010
the splitting variables profile curvature, slope
low, and slope high (slow and fast part of re-
cession after slug injection, respectively) are
used. The first explanatory variable is profile
curvature, which splits the water table re-
sponse data (n=89, mean=0.038) into two
more homogeneous subsets at the cutting
point -0.0214: one group with larger area
below water table (n=8; mean= 0.191), the

slope low >= 630

slope high < 5.648 x10"

The other seasons are similar to 2-2010in terms of nodes and splitting variables (il properties and to-
pography as main predictors).

slope high >=5.648x10"

068
n=60

other group with smaller area below water
table (n=81; mean=0.023).
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