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Soil moisture measurement challenges
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* Hydrology & Agriculture requirements:

* Daily resolution, or higher \/
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Principle of ground-based GNSS Reflectometry

* Permanent GNSS station

« Receive direct and reflected
sighals

* Create long time series of
observations
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Soil moisture dynamics

Increases after Precipitation o | Plant
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International GNSS Service network (IGS) -
The potential soil moisture network
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IGS network for GNSS reflectometry

. 506 stations
worldwide:

. 446 stations not
suitable

. 31 stations with
positive soil moisture ‘
retrievals

. 10 stations
designated for snow Q
height
measurements

. 19 stations in coastal

areas, envisaged for ‘
altimetry
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IGS station VISO, Visby, Sweden

. Situated on Gotland
island in Baltic sea

. Established in 1993

. Providing SNR data
since 2004

. Mild oceanic climate
with continental
precipitation pattern

. 500mm/year
Precipitation

. Mild winters (0°C) and
cold summers (15°C)
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IGS station VISO, Visby, Sweden

0°C<T<5°C T>20°C
GNSS L2 soil moisture 2015, station VIS0
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IGS station VISO, Visby, Sweden

Maximums during
winter

Minimums during
summer

High correlation
between GNSS-R,
Model and ERA-5

Much higher values
of ERA-5

Correlation between
VWC change and
precipitation = 0.26

Winter periods with
SNOW cover
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IGS station FRDN, Fredericton, Canada

. Situated in South-
Eastern Canada

. Established in 2003

. Providing SNR data
since 2004

. Warm summer
continental climate

. 1000 mm/year
Precipitation

*  Cold winter (-3°C)
mild summer (22°C)

21.05.2019 GNSS+R Benevento, Italy 11 ueLmmovrz

| ASSOCIATION




IGS station FRDN, Fredericton, Canada

GNSS L2 soil moisture 2015, station FRDN
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* Correlation GNSS-R / ERA 5 = 0.55
* Correlation GNSS-R / Model = 0.58

Hot and dry periods
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... one more thing
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Snow height measurement in Visby and Fredericton

70 - Snow level from GNSS-R 100 — Snow level from GNSS reflector height for station FRDN
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Conclusions

* The IGS network can provide soil moisture
e St' m at| ons GNSS satellites .«Q[
: : o iy o .”Cfn.
* Special set up is needed - only 7% of the IGS s ; .
stations are usable for ground-based GNSS-R j
* ERAS5 shows good correlation with GNSS-R VWC, S
but bad agreement T ’
* VWC model shows both high correlation and Loed s
very good agreement with GNSS-R VWC s 9 o
* GNSS ground stations are a highly consistent
multi-purpose hydrological sensor T
* GNSS-R VWC is cost effective and its spatial "o20cn- G ot . '
resolution is ideal for agriculture applications  essmamn ==
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