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TERENO
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In situ

observations
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Wireless soil moisture sensor network SoilNet

5 cm 20 cm

Bogena et al. (2010)

150 Sensor units

18 Router units

900 Soil moisture 
sensors

300 Temperature 
sensors

455 days: ~10 Mio. hourly measurements!  

Test site Wüstebach
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Cosmic Ray Probe Network in the Rur

catchment
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Passive and active microwave 

monitoring at L-band

radiometer

GPR

Inverse estimation 

of hydraulic 

parameters

TERENO test site Selhausen



M
it
g
lie

d
 d

e
r 

H
e
lm

h
o
lt
z
-G

e
m

e
in

s
c
h
a
ft



M
it
g
lie

d
 d

e
r 

H
e
lm

h
o
lt
z
-G

e
m

e
in

s
c
h
a
ft

8

TERENO

• Long-term monitoring of the terrestrial environment (>15 

years)

• Focus on water and energy fluxes

• Monitoring data available to the public

• TERENO part of Integrated Carbon Observation System 

(ICOS) European Research Infrastructure Consortium (ERIC)
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SMOS VALIDATION CAMPAIGN

2010
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Airborne measurements with the Short 

Skyvan of Aalto University

EMIRAD Radiometer DTU DenmarkHUT-2D Radiometer Aalto University
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Airborne Radiometer data
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13

SMOS Validation at TERENO Sites

• Validation on both brightness temperature level and on soil 

moisture level

• Airborne campaign to cover scale between in situ point 

measurements and spaceborne measurements
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SMAP VALIDATION AT NASA
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Global SMAP Validation

Source: Andreas Colliander, NASA
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SMAP Validation at TERENO Rur

Source: Andreas Colliander, NASA
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FLEX
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FLEX – a satellite mission to directly 

measure actual photosynthesis from space
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FLEX products validation

• Fluorescence products validated using in-situ measurements

 selection of sites, field instruments and protocols

 scaling methods

• Validation of atmospheric corrections and surface reflectance

 surface solar irradiance measurements 

 surface spectral reflectance characterization

• Validation of derived vegetation products (LAI, fCover, Chlorophyll)

Atm Cor

retrieval

TOA

TOC

Top-of-Canopy Leaf level
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Selection of Cal/Val sites

• Cal-Val sites (CVS) distributed around the globe:

 Existing optical spectral measurements at flux towers, ecological sites, ...

 Dedicated supersites

• Spatial domain: analyse correlation significance over all CVS points in a single 

global coverage

• Temporal domain: analyse correlation significance for each CVS over a full 

phenological cycle
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Available technologies for field 

fluorescence measurements

Single spot meas.
~3x3 m2

Imaging meas.
~50x50 m2

Random spot meas.
~300x300 m2

Fluorescence at O2-A and O2-B

Fully autonomous

Single spot, localized

High temporal sampling (seconds)

Fluorescence at O2-A

Fully autonomous

Imaging, localized

Mid temporal sampling (hours)

Fluorescence from RT modelling

Partially autonomous

Multiple spots, delocalized

Low temporal sampling (days)

Spot spectroradiometer
Robotized imaging 

spectroradiometer
UAV mounted 

spot spectroradiometer
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Dedicated ground spectrometers
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Airborne tool for validation (upscaling)

1 km
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European cooperations


