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Eco-climatology

Drohnengestiitzes Luftbild sowie Infrarotaufnahme eines Forsts mit lebenden sowie abgestorbenen stehenden
Fichten und kahlgeschlagenen Flachen; Elsoff, Bad Berleburg, Rheinland-Pfalz im Sommer 2021 (lbisch et al. 2021)
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Hot + dry = hotter + drier
[apAYnM + CYXUN = rapadillnm + cyxilmnm

q NN A LS of THE NEW YORK
ACADEMY OF SCIENCES
PERSPECTIVE (& Open Access @®

Land-atmospheric feedbacks during droughts and heatwaves:
state of the science and current challenges

Diego G. Miralles ¥« Pierre Gentine, Sonia |. Seneviratne, Adriaan ). Teuling

Drought Heatwave
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www.nature.com/scientificreports

scientific reports

OFEN  Global warming is shifting
the relationships between fire
weather and realized fire-induced
CO, emissions in Europe

Jofre Carnicer'*™", Andrés Alegria*, Christos Gi los®, Francesca Di Giusepp
Anna Karali®, Nikos Koutsias’, Piero Lionello®, Mark Parrington® & Claudia Vitolo®

Fire activity has significantly changed in Europe over the last decades (1980-2020s), with the

emergence of summers attaining unprecedented fire prone weather conditions. Here we report a
shiftin the ip linking fire weather conditions and fire intensity

measured in terms of CO, emissions ulnsod during biomass burning across a latitudinal gradient

of European IPCC regions. The reported trends indicate that global warming is possibly inducing an

|n<|pm\t change on regional ﬁu dynlml:s towards increased ﬁrt impactsin Europo suggesting that

risks posed by her danger may exceed current
wildfire suppression capabilities in the next decades and impact forest carbon sinks.
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Figure 1.

== Southem Europe (SEU)
Cantral Europe (CEL)
= Northern Europe (NELU)

4 (non significant]

Fire weather dynamics in European IPCC regions. (a) A map summarising the distribution of the

[PCC regions analysed. The map was produced using QGIS v3.16 (see “Methods™). (b) Observed trends in
the Seasonal Severity Rating index (S5R) in Southern, Central and Northern Europe over 1980-2019. Colored
shaded areas highlight years characterized by higher SSR values over the analyzed period. Ordinary least squares

fits are indicated.

Increase in the 90th percentile
of SSR during the fire season

Pyrogeographle

' RCP 85

2 RCP 4.5 s
2 = W 2079-2098

~ 2079-2098

Increase in the 90th percentile
of SSR during the fire season

< T
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Figure 2. Observed changes in the non-stationary relationships between fire weather danger (SSR) and fire
impacts (CO, emissions, MtC) in Southern Europe. (a) Changes in the explained variation (R*) observed in
moving-window correlation analyses over the last two decades (2000-2020). Asterisks in panel a (*) indicate
significant correlationships, observed only in the last decade. (b) Observed relationship between Seasonal
Severity Rating index (SSR) and satellite-estimated fire-induced CO, emissions in the last decade. (c) Projected
increase in the 90th percentile of SSR during the fire season predicted for the 2079-2098 time period under
RCP 4.5. SSR increases are represented relative to the values estimated for the reference period (1986-2005,
Fig. S4). (d) Projected increase in the 90th percentile of SSR under RCP 8.5. Maps were produced using Python
Programming Language version 3.8 (see “Methods”).
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Treuenbrietzen, Brandenburg (Germany), February 2019
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Microclimate

Dr. Jeanette Blumroder, Prof. Dr. Pierre Ibisch

— 150 Temperaturmesspunkte auf 1,3 m \ =
— 45 Messpunkte zur relativen Luftfeuchte auf 0,1 m |

Hier Fokus: heilleste Tage 2021
(44 Tage zwischen 19. Mai und 25. August 2021 mit einer Tagesmitteltemperatur > 20°C bzw. relative Luftfeuchte < 70 %)

Maximaltemperatur im Verhéltnis zum Kronenschlussgrad Wasserdampfdruckdefizit -> Austrocknungspotential
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Tree regeneration

HNEE: Prof. Dr. Pierre lbisch, Dr. Jeanette Blumrdder, Anja Binder; LFE: Prof. Dr. Jens Schroder, Marina Schirrmacher, Danica Clerc
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ration.

Ecosystemic resilience of a Ty e
temperate post-fire forest under
extreme weather conditions

ful establishment of planted saplings over natural
they also acknowledged the negative effects of pine
n various ecosystem services like habitat provision
sity maintenance and concluded that seeding or
neration should be preferred over plantations in

countries, reforestation by planting after site
s considered 95 the most successful reforestation

vegetation compared to the unlogged control (Donato et al,
2006; Robichaud et al., 2011; Wagenbrenner et al., 2016). Beghin
et al. (2010) showed that even when logging was conducted 4
years after the fire, it contributed to a prolonged soil disturbance.
Other post-fire research projects have obtained similar results
of increased soil compaction and erosion and a decrease in
seedling recruitment and soil cover following post-fire logging
operations (Inbar et al, 1997; Martinez-Sdnchez et al.,, 1999;
Spanos et al., 2010; de las Heras et al., 2012; Marafién-Jiménez
et al., 2013; Moya et al., 2015; Malvar et al,, 2017; Urretavizcaya
and Defossé, 2019). Further studies have observed an increased
fire risk due to fine woody debris left on the site after logging
(Ne'eman et al., 1997; Donato et al, 2006), a reduction in
soil nutrients (Merino et al, 2005), a decrease in seedling
height growth (Martinez-Sinchez et al, 1999), and a decrease
in species richness and diversity (Leverkus et al, 2014). In a
study comparing different treatment methods in a mountain
forest in Hungary, large cleared areas also experienced a limited
seed dispersal, apparently due to the lack of seed sources on the
stand as well as the lack of habitat for seed-dispersing animals
(Tinya et al, 2020). The microclimatic conditions induced by
salvage logging, such as decreased soil moisture and increased
surface and soil temperature, have been commonly observed as
unfavorable for woody species regeneration (Castro et al., 2011;
Ginzburg and Steinberger, 2012; Marcolin et al,, 2019; Tinya
et al, 2020) but favorable for competing ground vegetation
(Sessions et al., 2004; Beghin et al,, 2010). In combination, this
can result in seedling dehydration and mortality.

Deadwood retention

Passive restoration favors natural succession and prescribes
no artificial intervention in the natural processes of the
ecosystem. Apart from natural rejuvenation, this also includes
leaving burned residual wood on site, regardless of its state,
size, or position. Organic materials remaining from the pre-
disturbed stand are also called biological legacies, defined by
Franklin et al. (2000) as “...the organisms, organic materials,
and organically generated environmental patterns that persist
through a disturbance and are incorporated into the recovering
ecosystem.” In burned forests, they are represented by surviving
living trees, standing charred trees, standing dead snags as well
as lying deadwood in different sizes and degrees of combustion
(Franklin and Agee, 2003; Noss et al,, 2006). Post-fire ecosystems
are rich in biological legacies that are considered essential for
post-fire recovery processes, especially in the initial regeneration
phase (Franklin and Agee, 2003; Beschta et al., 2004; Noss et al,,
2006; Leverkus et al,, 2014). Many researchers have described the
positive effects of biological legacies on regenerating ecosystems
(DellaSala and Hanson, 2015). One major benefit provided
through the sheltering effect of both standing and lying residual
deadwood is the amelioration of the stands’ microclimatic
conditions—keeping temperatures stable, protecting the soil
and vegetation from direct solar radiation, and retaining soil
moisture levels more favorable for germination and for the
establishment of natural regeneration (Martinez-Sdnchez et al,,

ferred over seeding (Espelta et al,
Ginzburg and Steinberger, 2012;
). This could not be confirmed by

portant to ensure that sufficient
cially pioneer tree species that can
rapidly. It is therefore advisable
hese species in regions with large
an become, calamity prone areas.
important role in conversion of
imable forests.

possible reforestation strategy used
theaper and considered to have a
Jt than planting. Broadcast seeding
jn the air, representing an option
e areas (Lamb and Gilmour, 2003;
fian et al,, 2005; Vallejo et al., 2009).
1 research performed after a wildfire
Ay successful germination rate (circa
i aerial seeding. It is also argued

Br vomanaratad feam conde and siraea

Post-fire salvage logging

Post-fire salvage logging is the most common post-fire
activity, and often the first measure applied after fire in various
forest types around the world (Ne'eman et al, 1997; Mclver
and Starr, 2001; Beschta et al.,, 2004; Lindenmayer and Noss,
2006; Peterson et al., 2009; Vallejo et al., 2012b; Ascoli et al,
2013; Leverkus et al., 2014). This strategy seems to be especially
attractive for private forest owners dependent on the revenues
from charred wood and on the subsidies often granted by the
state for post-fire salvage logging operations (Vallauri, 2005
Vallejo et al, 2012b). However, the harvested charred logs
have often only very little economic value, sometimes not even
covering the operation costs (Ibisch, 2019). This was the case
in post-fire studies conducted in Mediterranean forests in Italy
and Spain, where the high costs for post-fire logging resulted
in no economic benefits (Beghin et al., 2010; Leverkus et al,
2012). Nevertheless, economic output will depend on the level
of damage caused to the trees, harvesting technologies, and
market conditions (Pereira et al,, 2018). Further arguments in
favor of post-fire salvage logging are fuel reduction on the
forest floor reducing the risk of future fires, the prevention of
pest outbreaks, the safety of forest visitors, and the facilitation
of further restoration measures (like planting) planned for
the stand (Ne'eman et al, 1997; Mclver and Starr, 2001;
Lindenmayer and Noss, 2006; Beghin et al., 2010; Castro et al.,

2011; Leverkus et al., 2012; Ascoli et al,, 2013). Additionally,
£ =boia + H rd H 1 L Loch 1

39



Terrestrial Laser Scanning (TLS)

Carsten Hess (Naturwald Akademie)

Schatzung und Verteilung der Biomasse

Carsten Hess, NWA
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Second forest fire 2022
17.06.-22.06.2022, 200 ha

\\ Treuenbrietzen
south of road B102

Orthomosaic in RGB

Acquisition date: 27.06.2022
Aquisition by: UAV (Mavic Pro)
Flight height: 120 m

Legend

[ Pyrophob_Sites
VIP plots

Orthomosaic:

University of Potsdam
Institute of Environmental Science
and Geography

Background:
© OpenStreetMap-Mitwirkende

CRS:
WGS84 / UTM Zone 33N (EPSG
32633)
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Second forest fire 2022

17.06.—22.06.2022, 200 ha

Comeback of Populus
tremula after only 2
months
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General questions for discussion
3aranbHi NMTaHHA 4159 0broBopeHHHA

Y yacu wBUAKUX
rnobanbHmMx/eKkonoriyHmnx/couianbH
O-€KOHOMIYHUX 3MiH, YN MAE CEHC |
YN MOX/IMBO BIAHOBUTU CUCTEMY A0
TOro CTaHy, B AKOMY BOHa byna

KONUCBL?

Temperaturechang i Uscine sinco 1850 * BiaHOBNEHHA OKpEMMUX
KOMMOHEHTIB YN BIAHOB/IEHHA
bYHKLUiM/PYHKLIOHaNbHOCTI?

? * HAK MOXHa A0CArTU BULLOTO
p PIBHA CTIMKOCTI, KONN CUCTEMA
NOBMHHA aAanNTyBaTUCA A0

1860 1890 1920 1950 1980 2010 LLI BMAKMX 3Mi H ?
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