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Bedeutung hydrologischer Prozesse
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Bedeutung hydrologischer Prozesse
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Bedeutung hydrologischer Prozesse
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Landschaftswasserhaushalt

Wassergehalte an der Bodenoberflache
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Skalenproblematik
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Raumliche Variabilitat - Skalen
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Strukturen - Infiltration

Figure 7: Haplic Caleisol, Ap horizon, depth 2-12 cm, xray tomography, natural width 162

mim.

Vogel & Babel (2004)
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Elsenbeer' & Godsey (2003)
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Abflussbildung 1
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Abflussbildung 3
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Abflussbildung 4
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Hydrophobizitat

Durner (2000)
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Strukturen - Runoff
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Strukturen - Runoff
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Strukturen - Runoff
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Strukturen - Verdunstung
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Figure 12: Air photograph of surface temperature, Rhein valley, Heidelberg, natural width
0.5 km.

Vogel & Babel (2004)

UFZ-Umweltforschungszentrum Halle/Leipzig — Fachbereich Umweltsystemmodellierung




Strukturen - Verdunstung
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Forschungsbedarf

e Erfassen von Strukturen und ihrer Dynamik

— Fernerkundung

— Geophysikalische Methoden

Depth(m)

Distance (m)

Data misfit

[
20
15 -
10 4
5_

0 T T T T T T 1
012 3 46567
Iteration
—-_— -
o Resistivity (Gm) "%

Electrical Resistivity Tomography

Binley (2004)

UFZ-Umweltforschungszentrum Halle/Leipzig — Fachbereich Umweltsystemmodellierung




Forschungsbedarf

e Erfassen von Strukturen und ihrer Dynamik

— Fernerkundung
— Geophysikalische Methoden

e Mathematische Beschreibung
— Topologie, Mathematische Morphologie

UFZ-Umweltforschungszentrum Halle/Leipzig — Fachbereich Umweltsystemmodellierung




Variabilitat

,Realitdat"

Mittelwert Varianz

Topologie/Struktur Semivarianz
Y
LA |
Lr -
) Y
- B
i o

UFZ-Umweltforschungszentrum Halle/Leipzig — Fachbereich Umweltsystemmodellierung




Forschungsbedarf

e Erfassen von Strukturen und ihrer Dynamik

— Fernerkundung
— Geophysikalische Methoden

e Mathematische Beschreibung
— Geostatistik, Topologie, Mathematische Morphologie

e Zeitliche Dynamik

UFZ-Umweltforschungszentrum Halle/Leipzig — Fachbereich Umweltsystemmodellierung




Verdunstung
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Strukturen - Verdunstung
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Strukturen - Verdunstung
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[1] Spatial patterns of land surface and subsurface characteristics often exert significant
control over hydrological processes at many scales. Recognition of the dominant controls
at the watershed scale, which is a prerequisite to successful prediction of system
responses, will require significant progress in many different research areas. The
development and improvement of techniques for mapping structures and spatiotemporal
patterns using geophysical and remote sensing techniques would greatly benefit watershed
science but still requires 2 significant synthesis effort. Effective descriptions of
hydrological systems will also significantly benefit from new scaling and averaging
technigques, from new mathematical description for spatial pattern/structures and their
dynamics, and also from an understanding and quantification of structure and pattern-
building processes in different compartments (soils, rocks, and land surface) and at
different scales. The advances that are needed to tackle these complex challenges could be
greatly facilitated through the development of an interdisciplinary research framework that
explores instrumentation, theory, and simulation components and that is implemented in a
coordinated manner.

hydrological sciences, Waer Resur Res, 42, WIRS03, doi:l (L1029 2005 W R3O,

Cltation:  Schulz, K, R. Seppelt, E. Zehe, H. I Wogel, and 5. Attinger (2006), Importance of spatial stractures in advancing
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