Assessment of the diurnal relationship of photochemical reflectance index to forest

light use efficiency by accounting for sunlit and shaded foliage
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Diurnal Assessment of LUE versus PRI

Sunlit versus Shadowed Foliage -

Six G-LiHT flights covering the flux tower plot were acquired on October
26th spanning the time range from 10:00 am to 4:30 pm and three were

GPP = LUE X PAR x fAPAR
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(LUE)/in different l'ght enVIronments sunlit, shadow and flown on the afternoon of the 27th. Because the LUE time series (red

mlxed Fe 4 Lo 4ong’ 8 ‘ squares and triangles) derived from the flux tower was nearly identical
« f 5 TRy y. ‘ on the two days, we chose to create one time series for the nine flights.
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Gross primary productivity (GPP) is the total amount of carbon
dioxide "fixed" by land plants per unit time through the photosynthetic
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-Study Area & Datasets Data processing workflow -~~~ Takeaways
Goddard Lidar, Hyperspectral and Thermal (G-LiHT) * Over the time range of the G-LiHT flight the LUE shows a gradual

e Multi-sensor airborne campaign conducted in 2013 at Parker Tract, NC ﬂ[gt':m Create bands AT increase, indicating an overall increase in the plot efficiency during the
experimental forest | e xsower wastomm | (b5306570)(bs31e0570) day, whereas the mean PRI for all three components decrease.
e Visible to near-infrared (VNIR) narrow-band hyperspectral imager l * The negative correlation between LUE and PRI is shown in the bottom
e Flights were repeated in the morning, at noon, and the afternoon for e right. Our results are consistent with the work of Nakaji et al. (2006)
diurnal sampling of changing light and environmental conditions band for and Nyongesah et al. (2016), which show a positive correlation between
e PRI was calculated from Headwall Hyperspec Imaging Spectrometer in = 'T""'" | LUE and PRI during the growing season but a transition to negative
10 NM bandwidths corrected to at-sensor reflectance with 2m spatial o e rlie LR correlation at the end of the growing season.
resolution. Lower quartile from pan values " PRIall pixels * shadowonly | * When upscaled to 30 m, well-defined linear trends show that as the

US-NC2 Eddy Covariance Flux Tower l l PRImpEd P sunlit fraction increases the PRI for the sunlit fraction decreases and as
e Derived LUE from flux data every 30 minutes for October 26-27, 2013 Sunlit Pixels _ CalculatePRIforSunlit the shadow fraction increases the PRI for the shadow fraction increases.
* 420 M x 420 m bounding box centered on Ameriflux US-NC2 in a loblolly Upper quartie from pan values Frialieves Tsunienly This suggests that, as expected, the foliage efficiency decreases as the
pine plantation that was planted in 1993 and thinned in 2009. Mi“dlpimh o Fim - L intercepted sunlight exceeds the ability of the foliage to fully utilize it in

v cu Fmil flux tower data

Middle quartiles around the mean . ole * i —— photosynthesis. Whereas, as less light is available due to increased
shadowing the foliage efficiency increases.
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- Future Work

g, PESETAEIRGI SRR Planned future initiatives will include seasonal and diurnal drone
= RERHETR S SR acquisitions at Ameriflux and NEON flux towers in the Mid-Atlantic region
shown in the map below. The overall objective is to assess the seasonal
variability of the PRI and LUE empirical relationships to forest composition
and the diurnal light environment.
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