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Satellites complement to in situ to obtain
global multi-decadal ET?

E T, not directly observable

Efforts limited to combining observable drivers
within statistical or process-based methodologies
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Satellites complement to in situ to obtain
global multi-decadal ET?

E T, not directly observable

Efforts limited to combining observable drivers
within statistical or process-based methodologies

S

'/\ ,O ,«\/
O O 5" O &
DRIVERS O N Y e MULTI-DECADE
R R

Radiation

Soil moisture

Precipitation

Temperature

Vegetation state

Specific humidity

Like for soil moisture,
satellite-based ET,
potential for...

@ Benchmarking climate models
@ Hydro/agricultural studies

@ Insight into global water cycle
@ Land-atmospheric interactions
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Benchmarking climate models
Hydro/agricultural studies
Insight into global water cycle

Land-atmospheric interactions
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No significant global ET trend; no decline

Northern latitudes increase, partly explained
by T increase

For the rest, ENSO controls multi-annual ET
dynamics: El Niho-driven drought causes
regional declines in ET in Australia & Southern
Africa (which dominate the global averages)

Findings suggest an oceanic control over the
terrestrial water cycle: importance of ENSO-
related ocean evaporation and circulation
anomalies — FLEXPART ?

Future of terrestrial water cycle depending on
fate of ENSO

El Nifio-La Nifa cycle and recent trends in nature
continental evaporation climate change
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(@ Benchmarking climate models Mega-heatwave of 2003
(@ Hydro/agricultural studies

(3 Insight into global water cycle
@ Land-atmospheric interactions
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(@ Benchmarking climate models Mega-heatwave of 2010

@ Hydro/agricultural studies
@ Insight into global water cycle
@ Land-atmospheric interactions
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@ Benchmarking climate models The mechanism
@ Hydro/agricultural studies
3 Insight into global water cycle @ Steady clear skies and
@ Land-atmospheric interactions warm advection
Can a mega-heatwave occur @
without antecedent drought? Local feedback
temperature
intensification
Temperature
Sensible Heat Evaporation
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Soil Moisture

v

Mega-heatwave

Dry soils Alexander (2010)
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Hydro/agricultural studies
@ y. / ) : Mega-heatwave temperatures due to
® Insight into global water cycle combined soil desiccation and atmospheric

Diego G. Miralles?*, Adriaan J. Teuling?, Chiel C. van Heerwaarden®
and Jordi Vila-Guerau de Arellano®
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Only combined conditions of dry soils + high heat advection yield observed T
But with multi-day accumulation in residual layer
Heat contributions: ~50% from sensible heat, ~40% advection, ~10% entrainment




@ Benchmarking climate models
@ Hydro/agricultural studies

@ Insight into global water cycle
@ Land-atmospheric interactions

A

Alexander (2010) Dry soils

@ Increased sensible heat

@ Intense convection favors
entrainment of warm air

@ Deep residual layers that
preserve heat day-by-day

The soil moisture effect on mega-heatwaves
is more complex...

increased heat entrainment
heat advection
and solar radiation
temperature
5 ABLgrowth

surface sensible heat
evaporation 1\ ; \_/

soil moisture deficit

progressive dry-out Soil
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Miralles et al. (2014) time



Some conclusions

@ Operational global observation-driven ET data now
available for three decades (5—6 methods)

@ Use for benchmarking climate models, hydrological/
agricultural studies, understanding of the global

water cycle and feedbacks on climate

@ Subject of several international activities like
WACMOS-ET (ESA), or LandFlux (GEWEX), SMOS+ET
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