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1. Introduction 5. Results — Parameter Estimations

1. Canopy structural and leaf photosynthesis parameters such as leaf area index (LAI), maximum = 0 TR L TR TP RN _ w0
carboxylation capacity (V u.x), slope of the Ball-Berry stomatal conductance model (BBg,,.) and >f Z‘; ‘Ei zz e PR T T R e
leat chlorophyll, carotenoid and dry matter content are crucial for modeling the canopy radiative = 0 52 I
transfer and plant physiological processes. "o 0
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2. These key parameters have seasonal variability, are difficult to measure 1n-situ, and represent large
sources of uncertainty for predictions of crop productivity and water fluxes in agricultural systems.
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3. In this study we quantify the information content of eddy-covariance fluxes from tower based as - 00T ot S OB L
well as remote sensing (RS) observations from ground-based PhotoSpec (Grossman et. Al, 2018) Fig. 3 Figure showing the seasonal variability in retrieved parameter values of V .., BBy, ,LAI and Chlorophyll,
in an optimal estimation inversion framework using the Soil Canopy Observation Photochemistry Carotenoid and Dry Matter Content for the lowa C4 Corn site using a 3-day moving window inversion approach for the year

2017. The actual points in the time series (grey lines) of the GPP and LE fluxes and Red and Far-Red SIF used as the target
observations for the moving window inversion approach are shown in the background.

and Energy fluxes (SCOPE) (Tol et. al, 2009) model towards estimation of the key parameters.

2. Objectives

1. Demonstrating the joint retrieval of key ecosystem parameters using flux (GPP, LE) and RS
(spectrally resolved reflectance, outgoing LW radiation, Red and FarRed SIF) observations for
Corn (C4) and Soy (C3) agricultural systems.
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2. Analyzing the information contribution of Flux and RS observations across the growing season 6 3 -
and possible attribution to forward model structure and its parameterization. 4 - ) 02-?;?
i ! 5 S il 0.01%3
3. MOVing WindOW InverSion Framework uSing SCOPE 160 170 180 150 200 zi0 2% 230 240 250 160 170 180 190 200  2i0 230 “230 240 250 -
Fig. 4 Figure showing the seasonal variability in retrieved parameter values of V..., BB,,. ,LAIl and Chlorophyli,
SCOPE 1s an integrated 1-D vertical radiative transfer and energy balance model. SCOPE utilizes the Carotenoid and Dry Matter Content for the lowa C3 Soy site using a 3-day moving window inversion approach for the year
spectrally resolved visible to thermal (0.4 to 50 um) infrared irradiation at the canopy top to derive the 2017. The actual points in the time series (grey lines) of the GPP and LE fluxes and Red and Far-Red SIF used as the target

S - - observations for the moving window inversion approach are shown in the background.
fluxes of water, energy, carbon dioxide and vertical profiles of temperature as a function of canopy f & PP &

structure and weather variables. The detailed description of moving window inversion framework can
be found 1n Dutta, et. al, 2019 and has been adapted to now incorporate the RS observations.

6. Results — Information Content Analysis
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Units: GPP, Vepax: [ mols m~2 s7'], LE, H, LW out: [W m~%], SIF: [mW m™? sr™! nm™!], LAI, BBiiope, Refl: [-], Cab, Cca [pg cm 2], Cdm [g cm™?]
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