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Drylands cover ~ 41% of the global land area

Biocrusts Ecological Functions

The Sede Boger campus of the
Ben Gurion University of the
Negev is located in the arid Negev
region, 50 km south of the city of
Beer-Sheva
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Biocrusts are critical components of
desert ecosystems, significantly
modifying the surfaces they occupy.
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Spectroscopy

Benefits of spectroscopy for biocrust
research:
Non destructive
Bypasses the traditional “wet” laboratory analyses
Applicable for both field & lab
Remote sensing




Remote Sensing

Black Body Emission Curves of the Sun and Earh
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Chromophores in Biocrusts
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Biocrusts Spectral Indices

RED-BLUE  ~ NIR- BLUE
NIR + BLUE

(Karnieli et al., 1997, IJRS)

Weber et al., 2008 1
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Field Spectroscopy for Assessing

Biocrusts Successional Trends

(Zaady et al., 2007, JAE)
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The Effect of Sand Grain Sizes on

the Formation of Biocrusts

Offer Rozenstein, Eli Zaady, Itzhak Katra, Arnon Karnieli, Jan Adamowski, Hezi Yizhaq
(Aeolian Research, 2014)
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Dispersal patterns
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(Zaady et al., 2014, Aeolian Research)
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Vegetation Ring Formation

~Asphodelus ramosus | -

(Ravi et al., 2007, GRL)

LWIR Remote Sensing

A significant advantage of RS in the LWIR is
that sensors that operate within this region
are not constrained by solar illumination.

Enables:
RS at night
RS under smoke or clouds

Temperature measurements.

LWIR Remote Sensing of Biocrusts
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Remote Sensing
Black Body Emission Curves of the Sun and Eanth
. Reflective
Physical "
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LWIR Remote Sensing

The emissivity of a material (€) is the relative ability
of its surface to emit energy by radiation. It is the
ratio of energy radiated by a particular material to
energy radiated by a black body at the same
temperature. 3
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EPIDOTE

identification and characterization of biological soil gusts

in a sand dune desert anvironmant across lsrael-Eqypt
border using LWIR emittance spectroscopy
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Cl SR-5000 Radiometer

Laboratory Spectroscopy

Spectral characterization of different BSCs using
emission spectroscopy in the TIR region, with respect to
dune sand.

(Rozenstein & Karnieli, 2014, J. Arid. Environ.) 25

Laboratory Spectroscopy
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Results: DAIS
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ASTER

Different emissivity for Sinai and the Negev
on ASTER emissivity product
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Global Emissivity (8-13.5um)

(Ogawa et al., 2008, IEEE TGRS) (Ogawa et al., 2008, IEEE TGRS)
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SEVIRI Observations: Soil Moisture Changes Affect the
Diumal Emissivity Variations Land Surface Emissivity

f soil moisture = femissivity
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(Li et al., 2012, JGR) 35 *




Diumal Changes in Soil Moisture

Biocrusts Absorb More Dew Than

Sand Does

Dew formation |
at the surface

Direct adsorption
of water vapors

(Agam & Berliner,
J. Hydrometeorol.,2004)
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Diurnal Emissivity Dynamics in Bare vs.
Biocrusted Sand Dunes

Selected Pixels

Offer Rozenstein, Nurit Agam, Carmine Serio, Guido Masiello, Sara Venafra, Stephen
Achal, Eldon Puckrin, and Arnon Karnieli (Sci. Total Environ., 2015)
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(Rozenstein et al., 2015, Sci. Total Environ.) 40
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Average emissivity in the 8.7 pm

Diumal Dynamics of Temperature

SEVIRI channel for June-July 2013
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(Rozenstein et al., 2015, Sci. Total Environ.)

Diurnal Variations on Selected Days
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MODIS LSE is Overestimated and
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Possible Bias in LST Estimations
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Biocrusts establish themselves more quickly and more
homogenously on fine sand compared to coarse sand.

Biocrusts have different spectral signatures than silicate sand in
the LWIR spectral region.

Different levels of biocrust development can be distinguished
using LWIR spectroscopy.

LWIR+VNIR fusion has great potential for land cover mapping.

Diurnal emissivity variations caused by water vapor adsorption
and evaporation were greater in biocrusted than bare sands.




Acknowledgments

This work was supported by:
*The Israeli Ministry
«ThePratt foundatiomn

Special thanks'to:

«Arnon Karnieli

*Eli Zaady, Hezi'1zhaq,| JahsAdam iKi, Nurjt Agamigc
Guido Masielloy CREIn " Stéphen #

an 1, Gila
NotescoAmir Gl Ve ViTal k ; shkenazy




