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Locations with evidence of increased tree mortality related to heat or drought
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Key indicator of forest biodiversity

« Deadwood is highly important for a large number of forest species
 Lack of deadwood due has led to loss of biodiversity
« We lack information on deadwood pools
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We need systematic monitoring of standing dead trees

1. Assessment of tree mortality and forest disturbance rates
. Information on the resilience of forest ecosystems
«  Where, when and what kind of trees are dying?

2. Assessment of deadwood pools
. Information on forest biodiversity
«  Where are ecologically valuable forests located?
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Lack of understandlng of future,trajectorles
of tree mortality '

WHERE, WHEN, WHAT WHY

Funded by European Research Council
the European Union Established by the European .
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Scattered tree death contributes to substantial forest
§ loss in California

Forest Ecology and Management

Volume 565, 1 August 2024, 122020
ER

Yan Cheng E, Stefan Oehmcke, Martin Brandt, Lisa Rosenthal, Adrian Das, Anton Vrieling, Sassan Saatchi

Significant increase in forest canopy
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mortality in boreal forests in Southeast
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Towards Individual Tree Mortality Database

« Individual dead trees can be captured using very high-

resolution imagery (< 1 m) and deep learning methods
(U-Nets) with high accuracy

« Aerial and satellite imagery
* F1-score: 0.86-0.93 (Junttila et al. 2024)

« Mean absolute error: 2.3 dead trees per ha (Cheng et al. : i .-
2024) :

« Openly available aerial imagery
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Additional attributes

« Crown projection area and
tree height from airborne
lidar

 Tree species from existing

maps 105648

» Diameters using allometric [
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« Finland: 30 000 000 dead trees

California: 91 400 000 dead trees « Estonia:; 3900 000 dead trees

e AL
Status K
® B Incomplete
Yﬂ'ﬂ.“:‘. b Tamaka
W -lﬂlll . " L Alar e st Belen

i ] Completed/On-going Fizg jame

A'.r\u:-niu
AT Hiew .‘ﬂll-'l (Tr]]
...... 1 P b & b
L) Ghicdde
e i Formign
avallal Lingaba
ey Chehg_E, Stefan Oehmcke, Martin Brandt, Lisa Rosenthal, Adrian Das, Anton Vrieling, Sassan Saatchi,
A"y Al
. b Fabien Wagner, Maurice Mugabowindekwe, Wim Verbruggen, Claus Beier & Stéphanie Horion &
5 l *}‘] -
‘K " AL Nature Communications 15, Article number: 641 (2024) | Cite this article
:. | L;hlp. LORION
Nt e L L M
. Rmkailn

GLOBAL ECOSYSTEM
HEALTH OBSERVATORY

Hmbn =

(W

Wil W arngn

i v
......
Slavakia Ll
Uik T
A Romarias
Herkia
Dyl gan s

el ania AT
Horisl ks A

’ UN VE iSITY OF
\’ EASTERN FINLAND




\ ’ UNIVERSITY OF
\’ EASTERN FINLAND

GLOBAL ECOSYSTEM
HEALTH OBSERVATORY

GEHO &

WWW.GEHO.FI



UNIVERSITY OF
EASTERN FINLAND

GLOBAL ECOSYSTEM
HEALTH OBSERVATORY

GEHO &

WWW.GEHO.FI




i A

. .qii." %

¥4

4

": rer b 1

WWW.EHO.FI R . GE H @) @

GLOBAL ECOSYSTEM \' UNIVERSITY OF
HEALTH OBSERVATORY \’ EASTERN FINLAND




\/
GLOBAL ECOSYSTEM N versiTvior
WWW.GEHO FI ey L




UNIVERSITY OF
EASTERN FINLAND

5

GLOBAL ECOSYSTEM
HEALTH OBSERVATORY

GEHO &)

WWW.GEHO.FI



\ \/
GLOBAL ECOSYSTEM A Vomreies
WWW.GEHO FI GEHO @ ey Y




\ \/
GLOBAL ECOSYSTEM A Vomreies
WWW.GEHO FI GEHO @ ey Y




WWW.GEHO.FI

Future work deadtrees.earth

« Applying the developed methods to scale up the Individual Tree
Mortality Database

« First version online by the end of the year
 Sign up for the newsletter for updates at deadtrees.earth

« Using the data to understand environmental thresholds for tree
mortality and indentifying ecologically valuable forests

Recommendqtions samuli junttila@uef fi

Bluesky: @samulijunttila.bsky.social

 Systematic monitoring of tree mortality and standing
deadwood is required for understanding forest resilience

 Very-high resolution is required for scattered tree-level W

events like tree mortality
 Joint efforts to collect in-situ data in a consistent manner I e
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