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Figure S1: Performance (R?) of the random forest (RF, two upper plots) and generalized additive models (GAM, two lower plots) in
predicting VOD of different wavelengths on an 8-daily (first and third plot) and monthly data basis (second and fourth plot). The
global model uses PFTs as predictors, contrary to the land cover-specific models, which were calibrated and applied only to the
spatial extent of a certain dominant land cover class. ‘Global model (land cover)’ uses results of the global model, but filtered by

dominant land cover class.



10

RMSE based on 8-daily values RMSE based on monthly values RMSE based on 8-daily values

RMSE based on monthly values

Figure S2: Performance (RMSE) of the random forest (RF, two upper plots) and generalized additive models (GAM, two lower
plots) in predicting VOD of different wavelengths on an 8-daily (first and third plot) and monthly data basis (second and fourth
plot). The global model uses PFTs as predictors, contrary to the land cover-specific models, which were calibrated and applied only
to the spatial extent of a certain dominant land cover class. ‘Global model (land cover)’ uses results of the global model, but filtered

RF models

0.25 1
0.20 4
>
0.15 %
® ® *® ® ® ® 3 ® E b ® *®
0.10 P’ % P’
® ® *
= % E

0.05 -

- A A y Y A A A-A A A A r'y [ 'y + -
cool B B & 2 B B B B ¥ B B B B B B B F B B B ¥ B &
0.25 4
0.20
0.15 4
0.10 -

= ] ® E 3
0.05 | S e e P> ; s = ,’: -
® L I ‘ [ ‘ 3 r
: & & h I g > 3 » i x : ¥ ] » 13 [
0.00
GAM models

[ 3
0.25 4 s
0.20 4
0.15

x = % ® 5 9 = s = % % g 5 %
0.10
® * ® * %
= * =
0.05 3 i —i -
Lo & & & T % i A
oool * F P » B B ¥ B B B B B B K B FE ¥ F B B »
0.25 4
0.20
0.15 1
0.10
x ¥ L 9z FT * = L R PO ®
0.05 L A 1 4 4 2 ' $ 4 8 - *
.057 ® v > ' 1 ] A r " 1 > 13 g
B v 4 A 1 PA : A v » 8 4 B :
0.00
v o o ] o © ] © ] @ a c o K} U @ © o © o T o 2
T ©_.. T .- T T o o o o el o —_ 0o T o © o o o o o o o o 0o
<] O W oW 985 95 975 93 95 2= 22 85 9 o o o o <] o o o <] o5
E EJEZEQ EQ EZ EQ EY ES EQEE B8 Ec EgEg E_ E_ E_E_E_E_E_ £8
T 00 nl sl sl sl sl s oo w2 ES 5 52 52 59 5% 59 50 55 52 58 50
2 o5 o505 08 08 a8 o2 08 o= 9= _F 38 398 3% S0 >0 20290 > 58 50 89
© 0T 0o%o¥ o T o706 0T o o wYaololaolos oL oasen o o8 as 32
5 O =y = o = = =y o o > 2 O£ U8 0L U2 0o o oE 02 O 0=~ 0
ot 5 T T o Ee] o - o - o sk
o2 c c c c c c c c c c c2
n T o L il L] ol L L L ol )
A VODCA Ku-band VODCA X-band » VODCA C-band SMAP L-band # SMOS L-band

by dominant land cover class.




California Europe South Africa Australia

VODCA Ku-vOD

150 ~
300 4

100 ~
200 4

50 A 100 |

VODCA X-VOoD

200 A 200 1

100 4 100 4

VODCA C-VOoD

100 4 100 A 300
Q
S 751 757 200 4
-
& 50 50 1
Z 100 -
@ 25 4 25
0- 0- 0-
| 200 | 80
80 200 A
8 . 60 -
$ 60 1 150 150 -
-
3 40 4 100 4 40 A 100 4
=
[}

20 50 A 204 50

N
SN
NN
b b

0- 0- 0- 0-
-1.0 -0.5 0.0 05 10 -1.0 -0.5 0.0 05 10 -1.0 -0.5 0.0 05 10 -1.0 -0.5 0.0 05 10
R2 R2 R2 R2

15 Figure S3: Histograms of the performance (R?in the figure noted as R2) of the global random forest model based on monthly values
per pixel (i.e. of the time series per pixel) for the four regions (columns) and VOD dataset (rows)

w



0.10 4 i
0.08 4 b

0.06 A — B

0.04 1 / 1
0.02 A //____\ 1 \_ r___"/

0.00 I — _ "“s’,,é——‘;-—_.k____/ .
~0.02 1 ‘\71 : ﬁ

-0.04 \' 1

Effect on VOD prediction (-)

T T T T T T
0 1 2 3 4 5 0 50 100 150 200 250 300
LAl (-) LFMC (%)

0.10 4 1
0.08 + b
0.06 b

0.04 1

0.02 - ~
0.00 /’Aﬁ 4 Li}"‘{f

=0.02 4

%i

[ —

Effect on VOD prediction (-}

—0.04 4 i

T T T T T T T T T T
[} 50 100 150 200 250 300 350 0.0 01 0.2 0.3 0.4 0.5 0.6 0.7
AGB (Mg/ha) PFT(treeNE) (-)

0.10 1 E

0.08 4

0.06 1 E

0.04 4 =
_‘_{/

0.02 4

/.—_—4::’/_/_ —
0.00 412 —_—

—0.02 4 b

Effect on VOD prediction (-)

—0.04 1

T T T
0.0 0.2 0.4 0.6 0.00 0.05 0.10 0.15 0.20 0.25
PFT(treeND) (-) PFT(treeBE) (-)

0.10 1 :
0.08 1 —
0.06 - —
0.04 :
0.02 1 — g K\
0.00 4 ‘( i “55/

—0.02 + 1

Effect on VOD prediction (-}

~0.04 4

T T T T T T T
0.0 0.2 0.4 0.6 0.8 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
PFT(treeBD) (-) PFT(shrub) (-)

0.10 + b

0.08 b
0.06 1

0.04 A i

0.02 4 / -

-0.02 M oy 4

Effect on VOD prediction (-)

—0.04 1

00 0l 02 03 04 05 06 0.0 0.2 0.4 0.6 0.
PFT(crop) (-) PFT(herb) (-}

—— VODCA Ku-VOD VODCA XVOD  —— VODCA CVOD SMAP LVOD  —— SMOS L-VOD

4 /AN
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Figure S11: ALE plots of normalised VOD to ecosystem properties based on the land cover-specific 8-daily RF models for short
vegetation land covers. Vertical lines indicate the quantiles of the data sample size 0.05, 0.25, 0.5, 0.75 and 0.95, respectively.
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Figure S12: ALE plots of normalised VOD to ecosystem properties based on the land cover-specific monthly GAM models for tree
land covers. Vertical lines indicate the quantiles of the data sample size 0.05, 0.25, 0.5, 0.75 and 0.95, respectively.
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Figure S13: ALE plots of normalised VOD to ecosystem properties based on the land cover-specific 8-daily GAM models for tree
50 land covers. Vertical lines indicate the quantiles of the data sample size 0.05, 0.25, 0.5, 0.75 and 0.95, respectively.
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Figure S14: ALE plots of normalised VOD to ecosystem properties based on the land cover-specific monthly GAM models for short
vegetation land covers. Vertical lines indicate the quantiles of the data sample size 0.05, 0.25, 0.5, 0.75 and 0.95, respectively.
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Figure S15: ALE plots of normalised VOD to ecosystem properties based on the land cover-specific 8-daily GAM models for short
vegetation land covers. Vertical lines indicate the quantiles of the data sample size 0.05, 0.25, 0.5, 0.75 and 0.95, respectively.
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