STEREO ITII

STR 9 S

Can satellite-observed fluorescence be used to map transpiration?
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Stress on TRanspiration Sensed from Satellite Systems
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M belspo

clouds and
water vapor

@ Crucial for water management: ~2/3 of solar
ation
land precipitation evaporated.
Transpiration > runoff !

@ Crucial for climate: reacts to climate
change and also feeds back on climate TRANSPIRATION

@ Crucial for society: driver of droughts and "
heatwaves, and required for agriculture

SOIL EVAPORATION
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lake evaporation

Poorly understood globally: scarcity
of in situ measurements and inability to
observe from satellite

but...

transpiration and photosynthesis are
synchronized: they occur simultaneously and
share the same bio-physical drivers
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- Plants glow when they photosynthesize

- That subtle glow is referred to as solar-induced
fluorescence (SIF) and it can be measured in
situ, and now also from space...

Chlorophyll

emissivity

wavelength (nm)
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New sensors like GOME-2, OC0O-2, TROPOMI
SCIAMACHY and GOSAT sense fluorescence

globally at increasingly higher resolution
Upcoming dedicated ESA FLEX mission
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Can fluorescence be used to derive transpiration?

no water stress water stress

transpiration
transpiration

dry soil @

fluorescence

@ To conform a dataset of vegetation stress from fluorescence and learn about its dynamics

@ To conform a dataset of transpiration by incorporating the vegetation stress into GLEAM, and use
it to gain understanding into the variability of the global water cycle
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)poration Moc Stress Module
iestley and Taylor e Semi-empirical relationship
en by satellite-obse to root-zone soil moisture

meteorology i and VOD

stress factor, S

El Nifio-La Nifa cycle and recent
trends in continental evaporation
Miralles et al. 2014

Colorado — coniferous

Bl SIF
— Photosynthesis
— Transpiration
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Stress on TRanspiration Sensed from Satellite Systems

wrap-up e

Process-based approach

180

Biogeosciences ¢ EG
Discussions f

Biogeosciences Discuss., doi:10.5194/bg-2016-495, 2016
Manuscript under review for journal Biogeosciences
Published: 18 November 2016
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