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Background

Models for estimating GPP
2 are based mainly on observations on surface greenness (e.g. NDVI)
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Background

NDVI # GPP during drought
=» Resolve this issue by no longer depending on

1.2 2016: R? = 0.25; RMSE = 30.07
N DVI : 2017:R* = 0.27; RMSE = 22.43 *
. . . £ 1.0 @ 2018:R? =0.40; RMSE = 25.13 **
=» Use vegetation indices that correlate with AllVears: R =031 RMSE = 25.69°*
. . . 0.8
plant functioning, not with canopy greenness >
Z0.6
0,4-‘;“: * x
Terrestrial Chlorophyll Index (TCl) 0.2 ® a
= (Prso = P 710/ (P10~ Poss) e e
. 2018:R? =0.49; RMSE = 21.68 **
6 ears: R? = 0.52; = 22.53 **
Inverted Red-Edge Chlorophyll Index (IRECI) . AR Gon TR
= (P783 = P 665) / (P705/P740) =4

Maleki et al.,
Midday GPP (umol m~% s~1)
U Remote Sens. 2020
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Experimental site & set-up

» Maasmechelen, located in Belgium[50°N 5°E]

INDVI = (830nm — 660nm)/(830nm + 660nm)
TCl=(750nm - 710nm)/(710nm - 660nm)

= Heathland ecosystem on dry sandy soil. /.REC.=(mnm-565nm)/(705nm/740nm>

ICOS Flux tower of CO2 and meteorological data Optical Reflectance Instrument- Skye multiple bands
sensors = o T

o Is not pmnn valuable ecosystem in Western Erope but also is the first heathland that grehuse asses ¢
are being monitored since 2016.



mm== Mid-day average GPP by eddy covariance
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Results
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mmm= Results: Non-drought days, GPP = f(VI)

GPP anomaly = f(drought)
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Drought: SWC, Al, AET/PET ratio
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Results: Non-drought days, GPP = (VI
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== Comparing proposed model with other approaches

* Multiple linear function between PRI and VI

GPP=f(PRI and VI)

» ¢-like approach, modeling € as linear function of PRI and PAR and linear function of VI

GPP =f(PRI, VI, PAR)

PAR= photosynthetically active radiation, in pmol m2s*?
PRI= Photochemical Reflectance Index (Ps316 - P s639) / (Ps31.6 TPs68.9)

e-like approach

Multiple linear regression
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Take home message

= Chlorophyll indices are more suitable candidates for GPP estimation
than greenness indices.

= Non of the in situ indices capture well the drought impact on GPP.

= Drought indicators (e.g. soil moisture) are needed for accurate
estimation of GPP during drought.
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mumm \\/hat next?

Satellite based indices
e Sentinel-2

e MODIS

e GOMI
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Site Names:

. Norunda, Sweden.

. Soroe, Denmark.

Loobos, The Netherlands.
Brasschaat, Belgium.
Maasmechelen, Belgium.
Vielsalm, Belgium.
Fontainebleau, France.

. Hainich, Germany.

0O NOUAWN R

F o T g -
e i - 1 i

-, o ..--' : ey
@ ICOS R - |{ccY S| Fowered by ESRI -

g -
Universiteit 500 lom
Antwerpen




Baigian Soience Folicy OfMiza
L & X ]
Mational
SA ‘|/ON Network
Belgium
Universiteit UNIVERSITY OF g

Antwerpen APPLIED SCIENCES b e I S p 0




	Do in situ or satellite-based vegetation indices capture the effect�of drought on photosynthesis in a temperate heathland?
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13

