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1. Mean wind and kinetic energy across domains
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Figure S1. Mean wind M = (U2+V 2)1/2 (a) and kinetic energy profiles (b) across the different

domains.
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2. Variability across towers
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Figure S2. Averaged flux profiles found by CEC, CECw, CEA, and FVS. Bars represent one

standard deviation from the mean computed across all 24 towers at every level z.
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3. Performance of Partitioning methods over a vineyard-like domain
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Figure S3. The top three plots show the bias in the partitioning of ET following the FVS

method at z/h = 1, 2, 3, where the colors represent the bias in transpiration, (T − TCEC)/ET .

Bottom plots show the bias for CO2 components, defined as (P−PCEC)/PR, where PR = R+|P |.

Regions in gray represent combinations when no physical solutions were found. Results over a

vineyard-like domain.
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Figure S4. Same as Figure S3, but for the CEC method.
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Figure S5. Same as Figure S3, but for the CEA method.
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Figure S6. Same as Figure S3, but for the CECw method.

February 1, 2024, 4:55pm



: X - 7

4. Performance of Partitioning methods over a cluster-like domain
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Figure S7. The top three plots show the bias in the partitioning of ET following the FVS

method at z/h = 1, 2, 3, where the colors represent the bias in transpiration, (T − TCEC)/ET .

Bottom plots show the bias for CO2 components, defined as (P−PCEC)/PR, where PR = R+|P |.

Regions in white represent periods when no physical solutions were found. Results over a cluster-

like domain.
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Figure S8. Same as Figure S7, but for the CEC method.
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Figure S9. Same as Figure S7, but for the CEA method.
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Figure S10. Same as Figure S7, but for the CECw method.
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5. Instantaneous fields of CO2 components over heterogeneus domains

Figure S11. Vineyard-like canopy. Panels a-c show the quadrant plot between the different

components of c and q from a time series measured at z/h ≈ 1.2. Only ejections (w′ > 0) are

included. Note that the conditional sampling implemented by the MREA and CEC is based on

plot c). The bottom three panels show instantaneous fields of d) c′r, e) c
′
p, and (f) c′ = c′r+c′p. The

white dashed line represents the height z = 3h. In this neutral simulation over a vineyard-like

canopy, R = −P = 1 mg kg−1s−1.
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Figure S12. Same as S11, but over a cluster-like canopy.
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6. Frequency of valid solutions for the FVS method
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Figure S13. Percentage of valid solutions found by the FVS method at two heights (z/h=1.5

and 3.1) over the homogeneous canopy (top figures) and heterogeneous canopy with clustered

vegetation (bottom figures). At each level, FVS was implemented across all 24 towers (time

series). The colorbar represents the percentage of valid solutions that were found for the various

combinations of flux components (i.e., 100% means that all 24 towers produced valid solutions).
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7. Relation between water-use efficiency and correlation coefficient using experimental

data

Figure S14. Scatter plot of the ratio W/Wf versus ρc,q at the NEON site Bonanza Creek

(BONA), where Wf = Fc/ET . Black markers show the average over intervals ∆ρc,q = 0.05. Data

measured in Spring of 2018 and 2019, only for unstable conditions (i.e., positive heat flux) and

when W from all models were available are shown. Each plot represents a different parameteriza-

tion of the water-use efficiency, more specifically the parameterization of the interstomatal CO2

concentration, cs. The models assume a) constant cs, b) constant ratio between interstomatal

and near canopy CO2 concentration, cs/cc, c) the ratio cs/cc is linearly proportional to vapor-

pressure deficit (D), d) the ratio cs/cc is linearly proportional to
√
D, e) the optimization model

proposed by (Scanlon et al., 2019). More details of each model in (Zahn et al., 2022).
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Figure S15. Same as S14, but for the NEON site Delta Junction (DEJU).
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Figure S16. Same as S14, but for the NEON site Harvard forest (HARV).
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8. Comparing partitioning methods above a grass field
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Figure S17. Daily average of partitioning components above a grass site in Kenya, where P

and R are shown in the top panel, transpiration in the mid panel, and evaporation in the third

panel. A description of the dataset and data processing can be found in (Zahn et al., 2022).
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