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What could ground-reflected GNSS signals™
potentially tell us about the land surface?

*as measured from space
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Coherent reflection: Incoherent reflection:
~0.5 km 7 ~25 km

Figure modified from: http://www.ice.csic.es/ca/en/view_research_line.php!RID=13&ap=0
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Photo credit: Katlin Bowman
Photo credit:Adrian Jones, Integration and Application Network, University of Maryland Center for Environmental Science (ian.umces.edu/imagelibrary/).




Coherent reflection:

~0.5 km
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~0.5 km \ ~25 km

Note: Colorbars differ by an order of magnitude
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Data
Processing

Reflected power =|0log(Peak Value/Median Noise Value)

Also, correct for gain, range, and angle
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Note: Colorbars differ by an order of magnitude 10



Data
Processing

Reflected power =|0log(Peak Value/Median Noise Value)

Also, correct for gain, range, and angle
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Reflections over lan
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1 High reflected power is
indicative of either a
smooth surface or one
with high permittivity,
or both.

Reflected




Reflections over land
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~ does the extent chan
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Figure from:
Gallant,A. (2015) “The challenges of remote monitoring of wetlands,” Remote Sens. 7(8), 10938-10950.



Elevation (m)

Internationally important
for the conservation of
biological diversity

Represent rare or unique
wetland types




Lake Chad supports
20 million people
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Power is over 10 dB higher
than the global mean in the
vicinity of some wetlands

Mean reflected power, relative to global mean over land (dB)

Canopy Height (m)
20 25 30

B41C-0456: Observation of wetland dynamics with
global navigation satellite signals reflectometry
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Agricultural region

Heavily irrigated during growing season
Crops sown in November
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Agricultural region

Heavily irrigated during growing season
Crops sown in November
Crops harvested in April
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Late November, 2014

MODIS Aqua data from NASA WorldView



MODIS Aqua data from NASA WorldView

Reflected power, relative to

all points over land (dB)
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What could ground-reflected GNSS signals™
potentially tell us about the land surface?

*as measured from space
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GNSS reflections could potentially:
measure wetland dynamics,
sense changes In soil moisture,
and provide information about sea ice edge and
freeze/thaw state.

Future data products could be:
relatively inexpensive,
provide continuity of measurements,
have a temporal revisit time of |2 hours,
and a spatial resolution < 25 km

First however, we need:
Better quantification of and correction for roughness
Better understanding of the variable spatial resolution



Thank you!
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Backup Slides
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SURREY

SATELLITE TECHNOLOGY LTD
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e 8 small satellites
e Same receiver as TDS-|
* Average repeat time: |2 hours

Source: http://clasp-research.engin.umich.edu/missions/cygnss/science.php



