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Ellison, D., Wang-Erlandsson, L., van der Ent, R. & van Noordwijk, M. Upwind forests: managing moisture recycling for for nature-based resilience Schlesinger, W. H. & Jasechko, S. Transpiration in the global water cycle.



Pflanzen als Regenmacher

Pflanzen zur Klimakiihlung

Wasserriickhalt in der Land(wirt)schaft
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Pokorny, J., 2019. Evapotranspiration, in: Encyclopedia of Ecology. Elsevier, pp. 292-303



Fiihlbare Warme: 5-10%
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Pokorny, J., 2019. Evapotranspiration, in: Encyclopedia of Ecology. Elsevier, pp. 292-303



LA Alder stand 28,8 °C

KravCik, M., Pokorny, J., Kohutiar, J., Kovac, M., Téth, E., 2007. Water for the Recovery of the Climate - A New Water Paradigm Pokorny, J., 2019. Evapotranspiration, in: Encyclopedia of Ecology. Elsevier, pp. 292-303.
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Fiihlbare Warme: 70-80%

- rei) Boden: 1'15 ~_ 4 Latente Energie: 10-20% &

Pokorny, J., 2019. Evapotranspiration, in: Encyclopedia of Ecology. Elsevier, pp. 292-303
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Lyons, T. J. Clouds prefer native vegetation. Meteorology and Atmospheric Physics 80, 131-140 (2002).



Der kleine Wasserkreislauf

Feuchte Luft Kondensation Verdunstung Kondensation i, Verdunstung
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Graphic: https://www.sciencemag.org/news/2020/06/controversial-russian-theory-claims-forests-don-t-just-make-rain-they-make-wind



van der Ent, R. J., Savenije, H. H. G., Schaefli, B. & Steele-Dunne, S. C. Origin and fate of atmospheric moisture over continents. Water Resources Research 46, (2010).
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van der Ent, R. J., Savenije, H. H. G., Schaefli, B. & Steele-Dunne, S. C. Origin and fate of atmospheric moisture over continents. Water Resources Research 46, (2010).
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Grafik (adaptiert): https://www.sciencemag.org/news/2020/06/controversial-russian-theory-claims-forests-don-t-just-make-rain-they-make-wind
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Grafik (adaptiert): https://www.sciencemag.org/news/2020/06/controversial-russian-theory-claims-forests-don-t-just-make-rain-they-make-wind



Trockenheit in Ostdeutschland:
50% Klimawandel

50% ftalsche Landnutzungsmafsnahmen
Prof. Dr. Dietrich Borchardt, UFZ, Diirre-Monitor
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Sabajo, C. R. et al. Expansion of oil palm and other cash crops causes an increase of the land surface temperature in the Jambi province in Indonesia. Biogeosciences 14, 4619-4635 (2017)
McAlpine. Clive A et al. 2018. “Forest L. oss and Borneo’s Climate.” Environmental Research |Letters 13(4): 044009.
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Barnes ML, Zhang Q, Robeson SM, Young L, Burakowski EA, Oishi AChristopher, Stoy PC, Katul G, Novick KA (2024) A Century of Reforestation Reduced Anthropogenic Warming in the Eastern United States
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journal homepage: www.elsevier.com/locate/jenvman

Research article

Assessing the cooling potential of climate change adaptation measures in
rural areas

Beate Zimmermann"", Sarah Kruber®, Claas Nendel ", Henry Munack ¢ Christian Hildmann .

s Research Institute for Post-Mining Landscapes, Brauhausweg 2. Finsterwalde, 03238, Brandenburg, Germany
b Leibniz Centre for Agricultural Landscape Research (ZALF), Eberswalder Strafe 84, Miincheberg, 15374, Brandenburg, Germarny

¢ Faculty of Science, Medicine and Health, School of Earth, Atmospheric and Life Sclences, and ARC Centre of Excellence for Australian Biodiversity and
Heritage, Northfields Ave Wollongong, Wollongong, 2522 NSW, Australia

ARTICLE INFO ABSTRACT

Dataset link: https://earthexplorer. usgs.gov/, h Atmospheric heat has become a major public concern in a rapidly warming world. Evapotranspiration,
however, provides effective land surface cooling during the vegetation period. Adversely, modern cultural
landscapes — due to both water and potential evapotranspiration pathways lacking - are increasingly incapable
Keywords: ' of offering this important benefit.

We hypothesised that concerted measures for a revived landscape water retention can fuel plant tran-
spiration, especially during dry periods, and thus contribute to climate change adaptation by stabilising the
regional climate. Seeking nature-based ways to an improved landscape water retention, we used the land
surface temperature (LST) as a proxy for landscape mesoclimate. For our drought-prone rural study area, we
identified potential candidate environmental predictors for which we established statistical relationships to
LST. We then, from a set of potential climate change adaptation measures, mapped selected items 10 potential
locations of implementation. Building on that, we evaluated a certain measures’ probable cooling effect using
(i) the fitted model and (ii) the expected expression of predictors before and after a hypothetical measure
implementation.

In the modelling, we took into account the spatial and temporal autocorrelation of the LST data and thus
achieved realistic parameter estimates. Using the candidate predictor set and the model, we were able to
establish a ranking of the effectiveness of climate adaptation measures. However, due to the spatial variability
of the predictors, the modelled LST is site-specific. This results in a spatial differentiation of a measure’s benefit.
Furthermore, seasonal variations occur, such as those caused by plant growth. On average, the afforestation
dmﬂehndmmbanbmmtﬂeldsmdthemw&dnaofmwanmmbavetbelngutcoollns
upndﬁudupm&SKWemndndedmhutmmmmmubawdmwumzmmpommhdm
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ps://land. copernicus.eusen, hitps: //www.dw
d.de/EN/

Climate change adaptation
Land surface temperature
Water retention
Evapotranspiration
Cooling effect

Measure evaluation

dass durch gezielte Landnutzungsanderungen
eine bedeutsame Kiihlung von bis zu 3,5 °C
erreicht werden kann
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VOGO~

Mikroarganismen

* fltichtige organische Verbindungen

Bigg, E.K., Soubeyrand, S., Morris, C.E., 2015. Persistent after-effects of heavy rain on concentrations of ice nuclei and rainfall
suggest a biological cause. Atmospheric Chemistry and Physics

Joung, Y.S., Ge, Z., Buie, C.R., 2017. Bioaerosol generation by raindrops on soil. Nature Communications







e =
' n} -.Ll "0 P-,‘ " ha“hb
nE'ixlluinlzl

RN
bRl
.;r""." ' ’- ’ . y -
» ] I' . ' [ : : : . : 1 . Je -
> - ' ‘s \ ' ‘ .‘

110 NIRRT
'y ‘l‘-*:!r'. l-.-'» 1
. ._ ' 3"'\ h'h i

J) Ak
= } :
e i ar e

< et

https://upload.wikimedia.org/wikipedia/commons/b/ba/Los_Angeles_River_channelized.jpg






- - g —— -

. - - -
- il g —v—y

> b "‘f"‘\‘ s
o ‘ \ \,. ~, T8 ¢~
',wm ssu > 1 1 .‘"M ‘Q

e a‘»‘b‘“’ b
,rbmug-w calios

.y e

At e el e BT L"”.‘ -
pe (’Avu-

el P

A d
Tt ? .‘ ""I‘W" -
3 - -

‘- . : .v: .-. - -lA'.‘ : .- - ‘ - a _-— v .- . - .‘ : -
bl b e s S . . s _ ;‘S - 4' By BT Wy W gy e ' r ) Tt e e L * e ’ e M"ﬁ"k"‘—%\“-‘ WL"' ""'t . ‘
< cﬁ-.a'v' \‘.wv oo f"?- e I ; :.

gt A

waar‘w»mi ’ "“"

: aa-mwp QF"-"
! : i

- ’ ! X

AN ' : i . / '-’



O Das Erste

Startseite m

er TV-Programm - Live

Mediathek Teletext Uber uns

Deutschlands Wasser verschwindet

Neue Satellitendaten zeigen dramatische Wasserverluste

‘—‘ -
https://www.daserste.de/unterhaltung/film/unser-wasser/deutschlands-wasser-verschwindet-daten-satellitenmission-grace100.html Umweltbundesamt: Monitoringbericht 2023 zur Deutschen Anpassungsstrategie an den Klimawandel



Altes vs neues Wasserparadigma

hohes

wenig Recycling

Recycling
hoher

Oberfldchenabfluss geringer
Oberflichenabfluss
hoher Boden-

wasserspeicher .

geringer boden-
wasserspeicher

erhohte
Versickerung +
Grundwasserneubildung

geringe
Versickerung +
Grundwasserneubildung

»Rain for Climate«



Altes Vs neues Wasserparadlgma
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Wir miissen mehr Wasser verdunsten,
damit es feucht bleibt.
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“Don’t blame \

us...

it’s a natural
disaster!” /




Humusautbau




Achslast reduzieren
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https://www.bauernzeitung.ch/artikel/pflanzen/freiburg-investiert-in-den-biologischen-gemueseanbau-354519



-
-

den Ackerbaufg

C\NF T I TS
..\fJ r.,\\..bw, e
(N S 0 e Y - ot A
- : S

5 -

2
$

leren In

T

S 492

106N VO

g Integrat




4’ ;_"
o\'/& "

i ;m U

"“a ‘ ,‘l“ "n {‘.. / a!' 'hs' 't'

| ) . ‘ i
L e .l"'_ ) b vy Al 'Y L .o"-.*‘_ & PR SO
)

" ] > ) o i ||| Ny e

e

‘ : X 4 AT L = ‘
i p ¥ ( I \'. ‘ _/_. . o 4‘46 »1« ,g a’4‘nﬁdd¢.;‘;\- ,.¢
I /l ) * ” ‘ ., ‘
"" b N 0 'll f I* l’r‘ *‘) 5

o( ' ' :
“".‘(*“« )Jl(/',p,;,}v’(("&llj/,,.g, ‘Ii { 3 iy )" {’*’yl SV %%
' . 'f!!«

.".. .‘ i)
- (..
»

." '|; V'IO' .'.‘ . ’ .’

“‘ o | i,“
/ yi l" Z )VS Jane ‘ﬂ "pf\’,-
A VST e W e ! ¥ J AT Lo : 1’ 4
' ;: oSN I 2T s G ' ) ,‘f 7 ” "‘ \,I
e L G AN : . Vi a2 \ |
o S X L3S ‘vfl g \Sd ‘,‘

L"i‘ v Tl L

!

Agroforstwi rts’chaftﬁ

"N TEEEI T T Ria's




. : \w . el ey
AN

4
o)
\

- S - T, &~ .; Y .‘
"2“‘*" ~ (&'J T '.' .

o s S PEEL . R . e A VA S v A : s o e B YO AL LA 2 B SR T
3 = - S Tt Sa _ s ", " .
S S e R S e T s | Keyline Design

.."’
T

https://commons.wikimedia.org/wiki/File:Alentejo_landscape.jpg
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AR o, | ' UTE SCHEUB / STEFAN SCHWARZER
UTE SCHEUB / STEFAN SCHWARZER AU F BAU M E N
Die Humus "I

revouution DURRE

S . Wie uns die Natur helfen kann.
Wie wir den Boden heilen.
s . den Wassernotstand zu beenden
das Klima retten und die
Erndhrungswende schaffen ‘ s Mit
‘ 0.9 . Praxistipps zu
. ' Humusaufbau und
Permakultur

M oekom

beaUNDREIT
bEGINN|

Alles ist
verbunden:

Mikrobiom, Boden,
Pflanzen, Tiere &
Menschen

Warum die Gesundheit
allen Lebens von winzigen
Mikroben abhangt

M BULEN
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Stefan Schwarzer o Aufbauende Landwirtschafte.V. ® www.aufbauende-landwirtschaft.de
e Regenerate Forum ® wuww.reQenerateforum.ory
o stefan@aufbauende-landwirtschaft.de, stefan.schwarzer@regenerateforum.org




