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Arid sand dunes of Nizzana, their biological soil crusts linking pattern
and ecosystem processes - an interdisciplinary approach
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The sand dunes of the north-western Negev (lsrael) are the eastern extension of the
northern Sinai sand field. The local climate is determined by a sharp gradient from the
Mediterranean coast to the arid climate of the Negev. Rainfall is limited to the winter
season. Mean annual precipitation decreases from 170 mm at the North to 90mm near
Nizzana at the South. At the Nizzana test site the sand dunes form linear dunes (see
Figure) with east-west direction, whereas north of the Nahal Nizzana they are a
combination of barchanoid and longitudinal dunes.

Biological soil crusts, build up by cyanobacteria, green algae, mosses and fungi, are
important structures on the sand dunes. They have a decisive impact on the geo-
ecological and bio-ecological processes. The biological crust is stabilizing sand layers
and topsoil surface structure. Thus, it reduces erosion, decreases infiltration, may
enable run-off on sand, enhances nitrogen pools by biological nitrogen fixation, and
alters germination and establishment pattern of vascular plants. This results in a
complex small-scale ecotopic and vegetation mosaic which indicate strong interrelations
between ecosystem partners, mutually influenced by the spatial pattern of the soil crust.

On north-facing slopes the biological crusts are thicker than in interdunes and on south-
facing slopes. Locally around shrubs and at the dune base mosses exhibit a high cover.
Undisturbed dunes may be covered by soil lichen crusts, up to 1cm thickness. Crust
pattern and spatial and temporal variations of topoclimatic conditions were investigated.
Dewfall plays an important role as water source for the biological soil crust. Small scale
differences in shading, especially in winter time, seem to be an important factor
determining crustal thickness and distribution in the Nizzana test site by recucing
evaporation and fast drying out.

The Nizzana site is an excellent example for studying soil crusts and their effects within
complex sand dune ecosystems and can be used for extrapolation to other sandy
ecosystems, their linked pattern and processes, and sensitivity to disturbances.
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Figure: Sand dunes covered with vegetation and degraded sand dunes in the Sinai-Negev sand field at the Nizzanaexperimental site. The sand dunes on the lsraeli site are almost fully covered by biologial soil crusts.
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