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Introduction

The pressure on agro-ecosystems is increasing with the growing world population and its
associated food and energy needs. Timely assessments of crop growth conditions are
needed to forecast crop yield and support decision making. Optical remote sensing
(RS8), especially hyperspectral remote sensing, has been proven to be effective for
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STICS daily predictions of evapotranspiration (ET) and biomass were evaluated using
eddy fluxes measured in Ottawa area over 10 years (1996 a 2006). EC flux data were
QC/QA for calibration, noise, wind speed and direction. The 30-min fluxes split into
daytime and nighttime (Pattey ef al 2006), with daytime 30-min fluxes interpolated if
gaps <3 h and nighttime 30-min fluxes net interpolated. The nighttime fluxes integrated
if windy conditions for = 5 h (Pattey ef al. 2002). Interpolation of 12-h fluxes using
cumulative PPFD for daytime fluxes and relationship with Ta for nighttime fluxes (Pattey

guantitative estimation of crop canopy growth-status descriptors such as green leaf area
index (LAI), crop cover fraction, canopy water content, leaf chlorophyll, and nitrogen
content (e.g., Gitelson ef af, 2005, Haboudane et af, 2002, 2004, Liu et al, 2008).
Hyperspectral RS is capable of detecting canopy photosynthetic efficiency and
environmental impacts on crop development (e.g., Gamon et al, 1992; Pattey et a/,
2001; Strachan et al.,, 2002, 2008). However, these indices do not provide estimates of
dry biomass, an important component of crop productivity and C cycle. In this study we
tested two approaches for estimating dry biomass and yield. The first one consists in

et al. 2001). Soil respiration chamber measurements were split between Ra and RA.
Assimilation of LAl derived from MTVI2 (Haboudane ef al/. 2004) was carried out to re-
initialize seeding date & soil moisture at field capacity and run STICS using soil
properties from Cansis (i.e., AAFC database) as input.
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ADM: crop shoot dry biomass accumulated over a period
t,: day of emergence
t.: day of biomass estimation
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With seeding date & field capacity re-initiated,

PAR: incident photosynthetically active radiation (MJ m2 d-") st A better biomass and yield predictions were
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a. relative growth rate at 7, & b: the rate of senescence.
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Schematic of STICS crop growth model (Brissonef 2/, 2003)

: 8TICS was adapted to Eastern Canada by calibrating new generic cultivars of spring
wheat, corn and soybean (Jégo ef a/, 2010, 2011). Validation of the new cultivars was
: done on 3 sites using 18 spring wheat datasets from 1993 to 2008, 23 soybean datasets
. from 1994 to 2008 and 40 corn datasets from 1994 to 2008.

Liv, J., Pattey, E., Milerd R, MeNaim, H. Smith, A, & Hu, B., 2010. Mapping variability of above-ground dry biomass and yield of som using multitemparal hypetspestral and mullisp ectral remate sensing
data. Rem. § ens. Environ. 114; 1167-1177.

Manteith, JL. (1972). Selar radiation and produstivity in trapical scosystams, J. Appl. Ecol., @, T47-TE8,

Moran, M.S. Clark, T R, Inaus, ., & Vidal, A (1999) Estimsting crap water deficitusing the rel ationship between sursce-air tempersture and spectral vegetation indes Ram. Sens. Environ., 45, 246-263
Pattey, E., Strachan, | 8., Boisvert, J 6., Desjardins, R.L., & MoLaughiin, N B. (2001). D eteeting effects of nitrogen rate and weather on com gronth using misometearologioal and hyperspestial reflectance
measurements. Agriv. For. Meteorol, 108, 85-00

P atiey, E. Strachan, |B., Desjarding, R.L., Edwards, ¢.C., Dow, D., & MacFherson, 1.J. 2008, Application of a tunable dide laser to the measurement of CHA and NZO fluxes frem fiel to landscape seale
using several micrometesrol ogical techniques. Agic. For. Meteoral 135: 222.236

P attey, E., Strachsn | B, Desjarding R L. & Massheder, J., 2002, e asuring nightt me COz flux over temestrial acosystems using eddy couariance and nactumal boundany |ayer methods Agric. For
Meteoral, 113: 146-183

Stachan, |.8., Patley, E., &Boisve, LB (2002). Impact of nitrogen and envirenmental condifions on com as detected by hyperspactral reflectance. Rem. Sens. Environ., 80, 213-224,

Stiachan, 1.5, Pattey, £, Salustio, C., & Miller, J.R. (2008). Use of hyperspectral remote sensing to estimate the gross photosynthesis of agricultural fields. Can. J. Rem. Sens, 39, 333341

VE e (MTVI2— MTVI2,) KMTVI2 — MTVI2,)

VI-VT,,
Farar=1- (an—mw

Acknowledgements: The study was funded by the Government Related Initiatives Program (GRIP) project between the Canadian Space Agency and Agriculture and Agri-Food Canada (AAFC). The authors acknowledge the contributions of the teams from AAFC, the Canadian Centre of Remote Sensing, Noetix Research Inc. and York University.

© 2011

Canada



