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Hypothesis:

Vegetation water stress
has an observable effect
on radar backscatter
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Diurnal variations
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Are diurnal differences
a sign of water stress?

*  Vegetation water content (Slayter,
1967; Tardieu et al., 1993)

*  Dielectric properties (Zimmermann e
al., 1995; McDonald et al., 1990)

*  Radar (Birrer et al., 1982; Frolking et -«
al., 2011; Friesen, 2008) e



Hypothesis:

Vegetation water stress
has an observable effect
on radar backscatter
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Testing the hypothesis

Effect water Effect water stress
stress on A vegetation dielect
Vegetation water roperties

content

Effect of water i
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backscatter



Testing the hypothesis

Test new sensors

What'’s the effect of
water stress on the
plant?

How is this connected to
radar backscatter?



Part I: Crops
Measuring dielectric
properties /n vivo
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Part I: Crops

Vege’ru’non water content

(c) Leaf Water content

Unstressed

van Emmerik et al., 2017a




Part I: Crops
Vegetation water content

(b) Leaf and stalk water content
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Part ll: Tropical rainforest

Measuring water stress
effects using accelerometers

van Emmerik et al., 2017b

Figure 5.1: Picture of an ac- Figure 5.3: Location of the field

: Figure 5.2: Illustration of mount- N e
celerometer installed on a tree. ; 8 g & 3 site in the Amazon, Brazil.
ing position of accelerometer in

a tree.




Part ll: Tropical rainforest

Frequency spectra, DOY 284 (13 October, 2015)
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Frequency spectra, DOY 284 (13 October, 2015)
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Part ll: Tropical rainforest
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Part ll: Tropical rainforest

(f) Mean slope vs. mass

'_‘—[]'-ﬁ v

[ |
= 0.8
% - ® A
O 3 A
S e ® <« BN
()]

> -1.2] “'{
> | "W
O 14}

16 ' - -

0 5 10 15 20

M [tonnes]

van Emmerik et al., 2017b

® Goupia glabra
B |ecythis prancei

f Scleronema micranthum
4 Eschweilera coriacea
A Dipterix odorata

P Pouteria anomala

|| W Maqguira sclerophylla




o oo

MNormalized damping coefficient 7
o o -
= P2

Part ll: Tropical rainforest

A. Damping coefficient
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Part ll: Tropical rainforest

A. VV backscatter
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Part ll: Tropical rainforest
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Part ll: Tropical rainforest
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Testing the hypothesis

Hypothesis:

Effect water
stress on

Vegetation water
content -

Vegetation water stress has an
observable effect on radar backscatter

Effect of water
stress on radar
backscatter

Water stress significantly affects
(diurnal differences in) vegetation water
confent

Water stress significantly affects
(diurnal differences in) leaf dielectric
properties

Water stress significantly affects
(diurnal differences) in radar buckscuﬂer

Water stress has an observuble effec’r
on radar backscatter! - '
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