a) Partial correlation between MRy and S5M

oy ..-

s .. . L
Humid. -. 105080 81600 41236

020 20-40  40-60 60-80 80-100
Fraction of tree cover

Semi-Arid

Aridity Index

b) Partial correlation between NIRv and TWSA

Ory sub-humid. 94756 50018 25238 10124 1114

o1z
]

) Difference between (a) and (b)

Semi-Arid-S20888 42338 10666 3185

Aridity Index

Dry sub-humid . 94756 58018 25238 10124 1114

Hllmid-. 144743 105080 81600 41236

020 2040 4060 60-80 80-100
Fraction of tree cover

Humid. 104556 144743 105080 B1600 41236

0-20 2040 4060 60-80 80100

Fraction of tree cover oz

0.1

Figure R1: Summarising the coupling strengths of vegetation functioning (NIRv) with (a)
near-surface soil moisture (SSM) and (b) terrestrial water storage (TWS) in the growing
season-months across climate (aridity index) and vegetation regimes (fraction of tree cover).
The only difference with Figure 3 is the different formulation of Al used in this figure.
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Figure R2: Global feature importance based on the mean absolute magnitude of the SHAP values

(including vpd).
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Figure R3: Summarizing the ratio of r(NIRv~TWS_dry) - r( NIRv~TWS_growing) to r(NIRv~SSM_dry) -

r(NIRv~SSM_growing) across aridity-tree cover classes.



