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1. Motivation 4a. Results: Coupling Thresholds 4c. Results: Horizontal Advection
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| Figure 3. The nighttime friction velocity (u*) for 2022 and canopv densit
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thresholds for for both years, determined from the inflection of the dataset

difference is larger for 2023 (Table 1)
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New Hampshire, USA on Abenaki land
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e Temperate mixed deciduous and
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points of the slopes. Note the logarithmic scale for both axes.
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4b. Results: Energy Budget Closure
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covariance tower and at 6 m AGL 200 200- 2023. The red dashed lines indicate day and nighttime.
e Instrumentation includes a 3-D sonic anemometer ahd LI—COROga?s analyzer e During the overnight hours, differences in above- and below-canopy LE flux (Fig.
(H,0, CO,) and 10 Hz measurements were averaged into 30 min intervals o) o] 6) are associated with water vapor being gained via horizontal advection, and
e Dataset spans 25 May - 16 June 2022 and 18 May - June 9 2023 ‘) % the flux difference is larger for 2023 (Table 1)
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e The energy budgets from 2022 and 2023 were correction, which adds the below-canopy LE and H to the above-canopy measurements. quantify since biological processes also contribute to the fluxes
e cvaluated with the decoupled flux correction method e The 2022 portion of the dataset shows a higher budget closure of 67% 2022 2023
igure 2. The above-canopy from Pagl-Umoges etal. (2017) and Thomas et al. for the uncorrected model (Fig. 4a) while the 2023 portion shows higher CO, Flux |-1.66 mol/m?  |-2.54 mol/m?
instrumentation on the eddy ~ (2013) with below-canopy fluxes added to closure of 72% for the decoupling correction model (Fig. 4b) LE Flux  |0.055 mm/m2  10.081 mm/m?
covariance tower in the HBEF. — above-canopy measurements The 4% increase in budget closure in 2023 with the flux correction . .
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: L Table 1. The integrated overnight (1900 - 0500 EST) flux differences for
° The. en.ergy bgdget refers to the accouhtlng of solar energy after it is o model accounts for ~6.8 W/m? CO, and LE for 2022 and 2023, using above-canopy minus below-canopy.
redistributed in the forest ecosystem via the components of R__ (Net Radiation), .
. net e This suggests that 2022 was more coupled than 2023 and
H (Sensible Heat Flux), LE (Latent Heat Flux), and G (Ground Heat Flux) above-canopy measurements accurately detected below-canopy fluxes
R =H4+ LE + G Py Ed> = Py 5. Conclusions & Future Work
net e A decoupled correction model based on u* thresholds for 2023 (not
shown) did not close the energy budget as effectively as the e 2022 was likely more frequently coupled than 2023 from a lower u* threshold,
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e Further investigation with more data is needed to examine seasonal and
arger-scale temporal variability in wind and flux patterns

e More data points will help to increase the confidence in these findings




