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The land surface of the Earth, including rock surfaces, the pedosphere, vegetation, rivers, lakes, as well as
the unsaturated vadose zone and saturated groundwater bodies, has been identified as the critical zone of the
environment which determines the availability of life-sustaining resources. In the 21st century, continuing climate
change, accompanied by further land use change, will lead to continuous change in the critical zone. Climate and
land use do not change in an instant, but either follow a trend (climate) or non-proximate forcings (e.g. agricultural
policy). Consequently, the critical zone requires time to adapt to those changes, for example years to decades
during which soils adjust to new management practices or climatic conditions. The frequency of changes in land
use is often shorter than the required adaptation time, while the duration of trends, such a climate change is longer.
The critical zone is therefore in a more or less constant state of transience, adapting at any given point in time
to present or even past changes in climate and land use. A landscape system characterized by quasi-permanent
transience can be called a Transitional Environment.
Our understanding of the impact environmental change on the dynamic processes in the critical zone and resulting
landscape system development is limited in two ways: First, climate and land use are in a quasi-permanent state
of transition, which affects the nature, spatial and temporal patterns of surface processes. Second, over time, soils
and vegetation will be altered in response to changing processes, generating themselves a feedback on processes
in the critical zone. In the context of regional hydrology, the impact of changing land use and climate on the
critical zone cannot be addressed, as is commonly done, by simply linking future climate to runoff ratios observed
under current surface conditions. This approach ignores the dynamic nature of surface-climate interaction and the
reaction of the critical zone to changing climate and land use.
In this study, the reactions of the Gallocanta basin, a dryland catchment in the Iberian Range in northeastern
Spain, to changing rainfall conditions and land cover, are presented. In the Gallocanta basin land cover and rainfall
produce a distinct behavior of the hydrologic system and a specific response to changes in rainfall characteristics.
The discussion in this paper focuses on the impact of changing rainfall magnitude-frequency distributions on the
hydrologic properties of the critical zone and the corresponding effects on spatial patterns of runoff processes.
Potential effects of land use change are also discussed.


