Forest and city fluxes and their effect on
the boundary layers and clouds
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Main pathways of the drought-heat link
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Heating during the July 2006 heat wave
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Budyko parameters from lysimeter data
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A forest evapotranspiration paradox?

Catchment water balance Surface energy balance
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Paradox: Sign of ET difference depends on method!

Zhang et al. (2001), Water Resour. Res. 37
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Previous studies on forests and clouds

In Amazonia, several studies have [Gaes U‘a
identified a local increase in cloud cover T e
following deforestation. In contrast,
more clouds were found over natural
bushland along the rabbit fence in
semi-arid south-western Australia.

source: NASA

Nl P w2 Forest impacts on
-ﬁ&_.ﬁ;"ﬂ | clouds are often ob-
scured by correlation
' between forest cover
N—ltim - - and topography.

N

Ray et al. (2003), J. Geophys. Res. 108
Gentine et al. (2013), J. Geophys. Res. 118

Wang et al. (2009), Proc. Natl. Acad. Sci. USA 106 n
Sandel & Svenning (2013), Nature Commun. 4 g




Data: MSG/SEVIRI cloud products

Geostationary operational weather satellite, 15 min resolution for
period 2004-2013. Several VIS + IR channels and High Resolution
Visible (HRV) channel for nowcasting (1 km resolution)

Two independent datasets were used in the study:

- Cloud Physical Properties MSG-CPP algorithm developed at KNMI
- Newly developed product based on ecdf of HRV reflectance

source: eoportal.org
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Cloud cover enhancement over forest
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Seasonal and diurnal variability

Sign reversal likely reflects changes
in land surface energy balance
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Cloud formation over Landes using LES
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Persistent cloud cover over mega-cities

Paris, France

London, UK
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Persistent cloud cover over mega-cities
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Surface vs. local planetary albedo

Lo current paradigm
O

new paradigm?
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Land surface vs. local planetary albedo
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Considerable reduction in forest surface albedo effect at top of
atmosphere due to enhanced cloud formation
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Land surface vs. local planetary albedo
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Take home messages

Complex evaporation signal over forest

More clouds over forests due to strong surface heating
Similar signal found over large cities

Clouds reduce forest impact on local planetary albedo
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Sensible heating as a potential mechanism for enhanced cloud
formation over temperate forest Quarterly Journal of the
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