HYPI

Assessment of isoprene emission
by hyperspectral data

Exploration project : 22 months
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Context HYPI

Plants are an important source of biogenic volatile organic compounds
(BVOC) : 1100 Tg/yr emitted globally into the atmosphere, 500 TgC/yr

as isoprene

V lIsoprene | has a !qrge |mpact. on + Climat&warming
atmospheric composition and climate
because of its role as precursor of ozone T i
(in polluted areas) and as precursor of fine f\ A
aerosol particles ’

V Key actor in chemistry-biosphere-climate
Interactions

V Major source of uncertainties in regional air
guality and global climate models!




Quantifying isoprene fluxes HYPI

V Directly measured at foliar level
using cuvette measurements

V Indirectly at canopy level using eddy
covariance
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Emission

local, regional/global scales, Ben, TR o <t s
dependent on T and PAR, soll

conditions
moisture stress, LAl and leaf age
(Guenther et al. 2006, Muller et al. 2008,
Guenther et al. 2012)

TEMPERATURE
ECMWF meteorology

A Global map of formaldehyde (H,CO) as a tracer of hydrocarbons
Jo\ M1

V Determined from satellite HCHO

data, models and inverse methods [
(Palmer et al. 2003, Millet et al. 2006, 2008, [
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Stavrakou et al. 2009, 2015, 2016)
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Isoprene emission rates
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Alternatives? AP

Foliar isoprene & photochemical reflectance index (PRI) are strongly
related (Filella et al. 2009, Gamon et al. 2016)

What is PRI? PRI=R:3,-Rc7/Rs3;1R57o (Gamon et al. 1992)

PRI reflects diurnal leaf xanthophyll cycle and seasonal changes in leaf
chl/carotenoid pigment ratio, carotenoid pigments are indicative of LUE

Combining PRI and models A Better predictions of foliar isoprene fluxes
under control environmental conditions (Penuelas et al. 2013)

Shade

— A%0.69
-—--R*=058

Objectiveof HYPI :
0 assesssopreneemissionsy remote sensingat
foliar and canopylevel
0 improve estimationsof spatiotemporalvariability
of iIsopreneemission atecosystenievel
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Test site

o0 Lochristi poplar plantation, ICOS ecosystem
site level 1 (Flanders, Belgium)

o Poplars : strong isoprene emitters

o 4 field campaigns in sunny days at the peak of
growing season

0 5 shoots/genotype x 2 heights (3.5m, 8 m) x 2
leaves = 20 samples A continuous isoprene
fluxes & hyperspectral reflectance at the leaf &
canopy levels (30 min)

LiCrls hyperspectral camera

PTR-g MS integrated in an eddy
covariance system

Continuous meas.: carbon
and water fluxes,
meteorological variables

radiation component (PAR,
SWR, LWR), ancillary data
meas.: LAI, biomass



