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The keystone role of trees

FIREWOOD AND BUILDING MATERIAL 5!
CLEAN AIR
Trees absorb
-

Trees provide firewood, timber, and
carbon dioxide

02072025 4

potential income.

e

-
@ SOIL FERTILITY '
The leaves of the
trees fall to the . FOOD AND MEDICINE
' Trees provide food, @

Key role for decompore, fruts, and medicine. Key role for
ecosystems st G e stae <y livelihoods

Trees provide shade for
other plants, livestock,

h :
ANIMAL FEEDING and humans

% Trees provide fodder for
animals.

PROTECTION AGAINST SOIL EROSION
Trees stabilize the soil
and reduce soil erosion.

FIXATION OF NITROGEN

Trees can fix nitrogen in the soil,
providing more favorable
conditions for crops.
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Why map farmland trees?

AAgroforasntdryuse management sy si

|l ntegrate trees with
A Contributes to gl obal food s

A Agroforestry is difficult to

-> Existing literature focuses

det ai |l ed studies of met hods,

Lack ofsdalregedata on f ar
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Background: We can now map single trees at scale

° Deep Learning models such as UNET can be trained

° Usind@a= i magery, singl e tr elm%araenad csahnr ubbes ndaopwpne dt o¢
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Previous work: Continental scale tree cover at 1 m resolution

o African tr2€(b1a9tlm,ver i©FHrianReiner
based on custom Pl a ‘
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Trdevel change: Moving beyond

A Main question: How are trees changing over time?

A New research aims:

A Introduce a temporal dimension to single tree mapping
A Test possibility of tracking the same trees in multiple years of PlanetScope

A Develop a framework to detect changes, accounting for uncertainties
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Point-based detection of tree crown centres

A Manual | abeling of tree Icamavinrs ensi beased, extreme

A New approabase@®oliabel ing

A Label I S o@aetpoe awnper tree
A Trees modell ed as Gaussian distribution during training

A Points can be extracted from Lidar dat a

A Prediction is a heatmapewsfracownncohf mdgomemmt rtes g
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Trees mapped as eixndriavcitd ucaelnst r e
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Tracking trees through annual predictions

. : ; b
A Combining tree det 2019

from multiple yea

A 5yea?8i1i28022
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Counscgl e cadangtamd \a

Total number of cropland trees

A Case study of Tanzanian cropl and

A Gener atSyoemrofy Pl anet Sc200ple2 \MbX ai C s A :

A Det ecltledd D®0Oml and trees disappel.rg flommyi t I de
A of a t®8nal lofon farmland trees m
Number of trees disappeared
A Demonstrates feasibility for nationsa I toring
A Limited in tim20i1dduatéeéon Phanet Sconr gl it

Disappeared (/km2)
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An operational framework to t
over t1 me at nati onal scal

IEEE Xplore'“‘ Browse Vv

My Settingsv  Help v

ADVANCED SEARCH

Link to paper:
Journals & Magazines > I|EEE Journal of Selected Topi... > Volume: 18 @

An Operational Framework to Track Individual Farmland Trees Over
Time at National Scales Using PlanetScope

Publisher: IEEE B POF

Florian Reiner® ; Dimitri Gominski® ; Rasmus Fensholt @ ; Martin Brandt All Authors

1 468
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Paper Text

Views
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Reiner, F, Gominski, D., Fensholt, R., & Brandt, M. (2024). An operational
framework to track individual farmland trees over time at national scales using
PlanetScope imageryournal of Selected Topics in Applied Earth Observations

rn OO



&® UNIVERSITY OF COPENHAGEN 0272025 15

Application in India: severe decline in large farmland trees
A 1% of | arge agroforestoydits apme alZedldgch @@2) i n
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Documenting changes supports environmental awareness

A Farmers confirmed
|Osses due to Chang|ng @ India World Elections Sport e-Paper BarEBQ“Qh

2024 Cclick here for ourin-depth f Lok Sabha and Assembly e ctionsWithTheHindu News o Columns . Interviews o Law Firms . Apprentice Lawyer . Lega

land use practices Sl iaa
Nearly 6 million trees disappeared from NGT initiates suo motu case over loss of
farmlands in three years, says satellite 6 million trees

Chairperson Justice Prakash Shrivastava, judicial member Justice Arun Kumar

.
8 mapplng Study Tvagi and expert member Dr A Senthil Vel observed that massive loss of trees was
C O u rt CaS e | au n C h e d by 11% of fully grown trees seen via satellite in 2010-2011 were no longer visible when reviewed from 2018 to observed particularly in Telangana and Maharashtra

2022

Published - May 17,2024 11:23 pm IST - NEW DELHI

National Green Tribunal 0 s
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A Brandt et al., 2024
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Link to paper:

Irees

“ Satyendra Wankhade X

Published on: 09 Jul 2024, 12:20 pm - 2 min read

The National Green Tribunal (NGT) has issued notices to the Ministry of
Environment, Forest and Climate Change (MoEFCC) and forest departments of

The study by researchers at the University of Copenhagen found massive loss of large trees in Telangana and Maharashtra. | Photo Credit: The Hindu Maharashtra, Telangana and Madhya Pradesh over alleged disappearance of 6
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Goli ng forward: Gl tree map
A 3m gl obal t

from Pl ane

A Heat map of

detecti on

A Link to vie
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