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Metop ASCAT specifications

Active microwave scatterometer

Frequency: C-band, 5.255 GHz
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ASCAT geometry, backscatter vs incidence angle esa
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Jurua-Purus moist forests (fC)
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Slope per land cover type
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Can we explain slope?
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Drought impact in backscatter and slope

2010 drought:

most severe over
southern and western
Amazonia.

2015 drought:

more widespread and
strongest in eastern
Amazonia.
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Drought impact in slope for different land cover types
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VOD from slope

Temporal dynamics in VOD are from ASCAT slope
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Land Carbon Constellation
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Land Carbon Constellation: Sodankyla
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Land Carbon Constellation: Sodankyla
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Sensitivity to extremes

sodanklya, Drought year
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Measurement operator for slope

daily net ecosystem exchange 0-6 = .
labile biomass 1:1 = E., n En 01
long-wave (thermal) transmissivity of canopy = Y= E ey
daily heterotrophic respiration — -0.1 -0.17 -0.058 = g't; g E %
water in surface layer = -0.1 -0.096 -0.1 Lﬂﬂ-'ﬁ g = 0.0
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daily potential soil evaporation a r‘l_,\ ).Lj JL»\
daily air temperature % —0.10 l~'.1'11 | | 'V\J
daily transpiration
daily potential transpiration
2015 2016 2017 2018 20149 2020 2021

daily autotrophic respiration
I daily gross primary production

pixel shrub tree

14

- Il W 411 = 1111 O 02 e =m e Bl 2R 2= E - Em vl » THE EUROPEAN SPACE AGENCY




Simple linear regression methods

—-0.092
wb = Plant woody biomass (low
correlation, but trend/IAV)
fb = Plant foliar biomass 0094
hf= plant hydrological status (fast) g
= ETACT/ETPOT @ —0.096
g
Similar measurement operator @ —0.008
©
as L-vVOD g
5
_ _ _ g —-0.100
Continued analysis with ML to ,
understand the feature 0105
importances
—-0.105 —0.100 —0.095 —0.090
Observed slope [dB/deqg]
hf fb_wb | RMSE:0.003725 | R2:0.245247
hf fb | RMSE:0.003793 | R2:0.213550
hf gpp | RMSE:0.003607 | R2:0.289273
hf wb_gpp | RMSE:0.003525 | R2:0.325459
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Conclusions, knowledge gaps and priorities

ASCAT Slope: Valuable long data record

Explained sensitivity to vegetation dynamics (outside of winter period)

« “similar” to VOD, but less processing and fewer necessary assumptions
Potential with 6.25km full resolution and extending to ERS

More in-depth research on microwave signal knowledge gaps:
What are we really measuring?
- structure affecting the radar signal

* scattering from dry soils
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