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Approaches to measure SM from space

Remote sensing: technique to observe the earth surface or the
atmosphere from satellites or aircrafts.

[t uses the electromagnetic spectrum. It records the electromagnetic
energy reflected or emitted by the earth’s surface.
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Microwave (MW) signal: = can go through clouds, dust, rain
—> penetrates a few cm below surface
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Active MW vs. Passive MW

Active microwave: a microwave pulse is sent and received. The power of
the received signal is compared to that which was sent to determine the
backscattering coefficient of the surface.

Passive microwave: natural thermal emission of land surface (or

brightness temperature) is measured at microwave wavelengths, using a
radiometer.

ACTIVE MW PASSIVE MW

UK Centre for Image source: http://www.geol-amu.org/notes/mw4-2-2.htm; »
Ecology & Hydrology http://www.russianspaceweb.com/metop.html; H)’d rO-J ULES
http://www.cse.dmu.ac.uk/EAPRS/projects_smos.html



Acti ALGORITHMS (il Higher spatial h
ctve \ resolution.
Mw ny sical \:)mp'\f\ca = Low temporal

v resolution
1\ J

!

Surface .
reflectivity @ Soil
~ dielectric Moisture
constant

t ACCURACY affected by: s )

= More accurate.
1 = Higher temporal
Passive MW 8 r p
MW Vegetation resolution |
wavelength = Lower spatial
Surface 9 resolution )
roughness View angle
0 ggof:;;I:H(y;irology Image source: https://www.nassimsoleimanpour.com/education and H)’drO-JULES

http://www.gardenergranny.de/



| 1

1

| ,_\ SMOS MIRAS }
1

1

1

1

Aqua AMSR-E -
1 :

PASSIVE MW

ACTIVE MW

AMI-WS ERS 1/2 SCAT

<:’> 5
o
a0r ¥

.-------%_ L S S ———

: 1
! i
H [l 1 M
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

iz

UK Centre for
O Ecology & Hydrology HYd I'O-J ULES

Image source: https://esa-soilmoisture-cci.org/



Index

1) Seil Moisture from Space

2) The challenge
3) Hydro-JULES soil moisture

4) Future work

UK Centre for . " \ T ;3 'y
Ecology & Hydrology # "



What is the challenge?
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ASCAT Scatterometer Coverage
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Triple Collocation (TC) method

Method for error assessment from three source estimates (x;, x,, x5).

The
“Truth” is unknown (x,). “truth” g_

Errors:d,, d,, d;,

Assumption:
Errors are
orthogonal
(datasets are
independent)
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RES“ltS Comparison with COSMOS soil moisture:

Pearson Unbiased
correlation root mean
coefficient square error
(R) (ubRMSE)
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Future work
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