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Evaporation, climate and the water cycle
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Energy and land-atmosphere exchange
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Main pathways of the drought-heat link
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Evaporation and soill moisture regimes
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FLUXNET: eddy covariance flux towers
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Drought monitoring using Sentinel 1

Backscatter resolution
20 x 22 m
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Weather balloons

photo from 2008 IAC photo contest
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Wet vs. dry soils: Diurnal ABL evolution

Observations: Lincoln, IL

4000 - .
$ e
! M °
3000 - R
~ o
S .
~ 2000 -
N S
1000 1
O . . .
290 300 310 320

0 (K)

morning idealized dry
morning idealized wet

afternoon idealized dry
40001 ¢ ¢, afternoon idealized wet
,' o ¢ e afternoon observed dry
® e e afternoon observed wet
3000 1 Yoo
o N——
s o |
2000 1 o
1000 :
.
O 1 .S °
0.000 0.005 0.010 0.015

q (kg/kg)

WAGENINGEN

UNIVERSITY & RESEARCH




The CLASS boundary layer model
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Heatwave day (HWD) heating over forest
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VPD impact and apparent soil dryness
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Vegetation response during 2018 drought
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Vegetation response during 2018 drought
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Soill moisture limitation: ET recession
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Timescales of ET recession during drought

Quick recession in urban areas (k—5 d)
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Drought-heat link during mega-heatwaves

2003 (Trappes, France) 2010 (Voronez, Russia)
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Mega-heatwave temperatures explained
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High-resolution soil moisture from space?
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Accuracy of current soil moisture products

van Hateren et al. (2023), in preparation




Take home messages

Nonlinear and slow response of fluxes to soil moisture
Strong land cover impact on warming during heatwaves
ABL warming important mechanism in mega-heatwaves

High-resolution soil moisture remote sensing promising
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