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Perspectivedn tree species classification in Poland

Presentation of a solution fdree specieslassificatiorand
monitoring the condition of individual trees, implemented and
tested in LIFEForBioSesng project

Exchange of experienceédeas for the
near future

TreeSpeciesdroject WorkshopGoéttingen 27-28 Septembe2022

LIFE ForBioSensingL Comperhensiver 2 Y A i 2 NA y3 2 F & (i | y RoreRsuppbriédwithdemate/sensingedbriqaescs-firided by Life Plus and ThéationalFund forEnvironmentalProtectionand Water Mangementin
Poland,contractnumber. LIFE 13 ENV/PL/000048; 485/2014/WN 16MMRLF/D




LIFE+

4 .
_mELl Forests in Poland

ForBioSensing

Forestcover- around29.6%(9.260 min ha)

%  27.6% 27.8%

Ownership -

A public forests 82% of Poland's forests =
(State Forests National Forest Holding |
78% national park forests2%, (i e .
others- 2%).

A private forests 18%.

Ranges of selected tree species

European beech

{

Tree species in Poland:

pine- 58.5% birch-7.5%
oak- 7.5% spruce- 6.4%
beech-5.8% alder-5.4%
other deciduoudrees-4.7%
other coniferous trees 4.2%

Swedish whitebeam
Sessile oak

Scots pine

—
—_—
Norway spruce e
—_—
—_—

Source: ZPE
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General idea for remote sensing-based forest inventory and
monitoring (in Poland)

/Inventory

dbh/height statistical methods/ALS  field based/RS

Terrestrial RS ALS/other RS RS
ABA ABA/ITD
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Panstwowe Gospodarstwo Lesne
Lasy Panstwowe

WIELKOOBSZAROWA
INWENTARYZACJA
STANU LASOW

WYNIKI 11l CYKLU (LATA 2015-2019)

THE NATIONAL
FOREST INVENTORY

RESULTS OF CYCLE Il (2015-2019)

Biuro Urzgdzania Lasu
i Geodezji Lesnej

23,5
kujawsko-pomorskie

23,4
mazowieckie

25,8
wielkopolskie

23,4
lubelskie

29,8
dolnoslaskie

28,4
Swietokrzyskie

26,7
opolskie

Lesistos¢

matopolskie
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4 km Powierzchnia ICP Forest

<
4 &0 &o ﬁs ICP Forest sample plot

-~ ® 1 sample plot number in
ga cluster

16 km

>
16 km
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a‘_/“\//\:szelarusian Part
w3

* | Country border
- -

Sorder of Hialowieza Forest

P
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812000 826000
1 1

572000
1
T
572000

(=3 i=3
2 2
24 -3
8 8
Forest Research Institute - new plots
© ® Forest Research Institute - old plots
R ® Bialowieza National Park plots
g | [ Border of Polish Part of BF E
E [:I Biatowieza National Park E

|:| Forest districts

| == [0 Opracowanie: Maciej Lisiewicz
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Remote sensing data

\ 4 A\ 4

Airborne
: Groundlevel
and satellite level
. Airborne laser Terrestrial laser |
scanning scanning
Terrestrial
Hyperspectral )
g . hyperspectral .
imagery
measurements
High-resolution Hemispherical )
multispectral images photos
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IALS leaf-on&off) IALS leaf-on)
1

IHYPERSPECTRAL :HYPERSPECTRA{L iHYPERSPECTRAL
IDATA i EDATA | EDATA
|SATELLITE ISATELLITE  1AIRBORNE .AIRBORNE { AIRBORNE
:MULTISPECTRAI_MULTISPECTRAMULTISPECTRA IMULTISPECTRAIMULTISPECTRAL
IDATA | DATA ' DATA IDATA ' DATA

I

ALS
Newproject AIRBORNE

SR /UL TiSPEC TR e ST
DATA
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Results of remote sensing analyzes
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Needfor accurate information oralive/ dead sprucs

- Locations of Norway spruce
Biatowieza National Park
Nature reserves

Managed forest

A
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A The need to implement a method in structurally
heterogeneous and speckesixed forests

A Marker-controlled watershed segmentation algorithm
with parametrisationnto three heightranges

A Resultingsegments adjusted
using a fivestep procedure

it el

Contents lists available at ScienceDirect 1
Int J Appl Earth Obs Geoinformation
4]
journal homepage: www.elsevier.com/locate/jag

Mapping individual trees with airborne laser scanning data in an European | )
lowland forest using a self-calibration algorithm ety

ELSEVIER

Krzysztof Stereficzak™*, Barttomiej Kraszewski®, Mitosz Mielcarek®, Zaneta Piasecka®,
Maciej Lisiewicz?, Marco Heurich™*
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A Ovesegmentation andindersegmentation
errors occur in all ITD methods -

+
A

A Geometry and AL&erivedmetricsto
distinguishbetweenerrors

A Machine learningechniquesenable to
separate errors from correct segments
with high precision —

Branch of a living tree Branch of a dead tree

A Whichtree species are more likely
to be incorrectly segmented

Contents lists available at ScienceDirect
Remote Sensing Applications: Society and
SEN Environment
LLSL‘\‘ILR journal homepage: www.elsevier.com/locate/rsase

=

3%

T
i
Ho
I

Recognition of specified errors of Individual Tree Detection
methods based on Canopy Height Model

Maciej Lisiewicz , Agnieszka Kaminska, Krzysztof Sterenczak
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Correctsegmentation

Undersegmentation

Oversegmentation

TreeSpeciesdroject WorkshopGoéttingen 27-28 Septembe2022

LIFE ForBioSensingL Comperhensiver 2 Y A i 2 NA y3 2 F & (i | y RoreRsuppbriédwithdemate/sensingedbriqaescs-firided by Life Plus and ThéationalFund forEnvironmentalProtectionand Water Mangementin
Poland,contractnumber. LIFE 13 ENV/PL/000048; 485/2014/WN 16MMRLF/D



LIFE+

,mf.ﬁ Correctionmethod of CHMbasedITD

ForBioSensing

Undersegmentatiorerrors refinement Oversegmentatiorerrorsrefinement

a) Input segments b) Classifcation

o o

Condition 2: int_cv_diff is 6%
then segment is merged |

¢) Window size
calculation

Condition 4: int_cv_diff in both intersected
segments is less than 15% then check
longest common boundary
and merge with indicated segment

e) Crown delineation and verification
of potentially missed segments

. remote sensing ﬁw\nfy

Article
Correcting the Results of CHM-Based Individual Tree Detection
Algorithms to Improve Their Accuracy and Reliability

Maciej Lisiewicz *, Agnieszka Kaminska (7, Bartlomiej Kraszewski ' and Krzysztof Stereficzak
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The correction method allows refinement

of many segmentation errors

Method improves the performance of ITD
methods in estimating stand parameters

Correctionmethod is most efficient for
mixed stands, for which thiewest
segmentation accuracy is initially obtained

A shortcoming in the context of image data
only: methodrequiresALS pointloud

ORIGINAL PAPER

SYLWAN 166 (6):
hrtps://doi.org/10.
Journal homepage: hu

Predicted number of trees [n*ha’]

Local method

100 200 300 400 500 600 700 800
Observed number of trees [n*ha']

Predicted number of trees [n*ha?]

800

Local method - post-correction

(4]

100 200 300 400 500 600 700 800
Observed number of trees [n*ha]

Predicted number of trees [n*ha]

MCWS 5 x5

100 200 300 400 500 600 700 800
Observed number of trees [n*ha]

Predicted number of trees [n*ha?]

MCWS 5 x 5 - post-correction

100 200 300 400 500 600 700 800
Observed number of trees [n*ha+]

Influence of the correction method of CHM-based
Individual Tree Detection results on the estimation

of forest stand characteristics

Macicj Lisiewicz™, Agnicszka Kamiriska, Krzysztof Stereficzak

Department of Geomatics, Forest Rescarch Institute, S¢kocin Stary, Braci Lesncj 3 Street,

05-090 Raszyn, Poland
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I oo soruce I ceod soruce

¢ 7 /_/ I cead pine I ceac pine
} i \‘f'/ I e ceciduous B cex ceciduous
/ ERESSTT TN B seruce B soruce
<L / — T
R . [ deciduous [ deciduous
012 4 [T survey area boundary [] survey area boundary

Remote Sensing of Environment 219 (2018) 31-43

Contents lists available at ScienceDirect

Remote Sensing of Environment

deciduous
5 deadspruce

] l:] deadpine

journal homepage: www.elsevier.com/locate/rse

Species-related single dead tree detection using multi-temporal ALS data
and CIR imagery

)

Agnieszka Kamirniska, Maciej Lisiewicz, Krzysztof Sterericzak’, Barttomiej Kraszewski,
Rafat Sadkowski

Laboratary of Geomatics, Farest Research Institute, Sekucin Stary, 3 Braci Lesnej Street, 05-090 Raszyn, Poland
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August 2016

A July 2015 }N\ B , October 2015 A c

I 494717 804322

283166

Number of dead
spruce per ha

Number of dead
spruce per ha

Number of dead
spruce per ha

[ 0.00-5.00 I 0.00-5.00 I 0.00-500
B s.01-25.00 I 5.01-2500 I 5.01-25.00
25,01-50,00 2 25,01-50,00 3 ; 25,01-50,00
B s0.01- 100,00 B s0.01 - 100,00 I 50.01 - 100,00
e BKm I > 100.00 oé’—ezzxgkm I > 100.00 oéa_s:!:m I > 10000
N E N N
D October 2017 A October 2018 A F October 2019 A

Z1692709 Z 1998070

Z1332539

A { G S NBerdh 2019, doi:
10.1016/j.foreco.2019.03.064
AYlLYArzall &i | ¢
10.1016/j.foreco.2020.118432
A{GSNBZOIT I 1doi:S i
AN 10.1016/j.foreco.2019.117826
es g AYryarzall &i | f

Number of dead
spruce per ha

Number of dead
spruce per ha

I 0.00-5.00 [ 0.00-500 I 0.00-5.00 .
5012800 s or-2500 B 5012500 10.1016/j.foreco.2021.119530
.- 25,01-50,00 25,01-50,00 : : 25,01-5000
I 5001 - 100.00 I 5001 - 100,00 I 50.01- 100,00
Lz Lr ey e e i - oo R - oo
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:1 ALS vs MS data

Incremental layer

Comparison of

Initial layer resulting layers

dead spruces

® 15_10h
16_08s
17_10a
18_10a
19_08a

-

dead spruces

© both layers
@ only incremental layer
© only ALS-based layer

dead
spruces

dead
spruces



LIFE+

) Exampleof application

ForBioSensing

2
Contents lists available at ScienceDirect
OREST

7 - ; > ECOLOGY AND
- - 4 ANk = Forest Ecology and Management
v §adan7 = | E Category of danger L
g % journal homepage: www.elsevier.com/lacate/foreco LA
L AdT e w—
= - » N
e . N . N .
% . 3 Inventory of standing dead trees in the surroundings of communication @Cwm
0 'Zy 5 7.5 10 km « routes — The contribution of remote sensing to potential risk
— 1 assessments
/ i3 fiis Krzysztof Stereficzak *, Bartlomiej Kraszewski, Milosz Mielcarek, Zaneta Piasecka
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23°40'E 23°50'E
1 1

Contents lists available at ScienceDirect

Int J Appl Earth Obs Geoinformation

journal homepage: www.elsevier.com/locate/jag

Tree species identification within an extensive forest area with diverse R
management regimes using airborne hyperspectral data R

T
52°50'N

52°?O'N

Aneta Modzelewska®*, Fabian Ewald Fassnacht®, Krzysztof Sterericzak®

* Department of Geomatics, Forest Research Institute, Sekocin Stary, Braci Leénej 2 Street, 05-090, Raszyn, Poland
® Institute of Geography and Geoecology. Karlsruhe Institute of Technology, KaiserstraRe 12, 76131, Karlsruhe, Germany

: = |stitute of
Fore StryAn International Journal of Forest Research ¢ Chartered Foresters

Forestry 2021; 1-13, doi:10.1093/forestry/cpaa048

Multitemporal hyperspectral tree species classification
in the Biatowieza Forest World Heritage site

T
52°40'N

52°1l10'N

Aneta Modzelewska’, Agnieszka Kamifiska!, Fabian Ewald Fassnacht? and Krzysztof Sterenczak®!

Department of Geomatics, Forest Research Institute, Sekocin Stary, Braci Lesnej 3 Street, 05-090 Raszyn, Poland

Birch 2Department of Geography and Geoecology, Karlsruhe Institute of Technology, KaiserstraBe 12 76131 Karlsruhe, Germany

I oak

[ Hornbeam
Lime

I Alder

B Pine

B spruce

— — Km [ Other broadleaves

T L) T
23°30'E 23°40'E 23°50'E

TreeSpeciesdroject WorkshopGoéttingen 27-28 Septembe2022

LIFE ForBioSensingL Comperhensiver 2 Y A i 2 NA y3 2 F & (i | y RoreRsuppbriédwithdemate/sensingedbriqaescs-firided by Life Plus and ThéationalFund forEnvironmentalProtectionand Water Mangementin
Poland,contractnumber. LIFE 13 ENV/PL/000048; 485/2014/WN 16MMRLF/D



LIFE+

,mfﬂ Multi-temporal ALS leaf on andleaf-off) + CIRmagery

ForBioSensing

a) birch d) lime

15
L

08- ed

by
indicator <1
ﬁ Kappa
. I . OA

07~

f) pine ) spruce
p g) sp

& -~ 24 % A &4

. & X o]
a ab b C d d * }‘ e : .

06- S g H 2
) ) i . ) \ e I, = ER < :

ALS_ s ALS_w CIRALS W CIRALS. S ALS sw CIRALS sw L 3 = L4 24

s o e S - "

- remote sensing m\w
- &

Article
Single Tree Classification Using Multi-Temporal ALS Data and
CIR Imagery in Mixed Old-Growth Forest in Poland

Agnieszka Kaminska *', Maciej Lisiewicz  and Krzysztof Stereniczak

Department of Geomatics, Forest Research Institute, Sekocin Stary, 3 Braci Lesnej Street, 05-090 Raszyn, Poland;
)

* Correspondence: a.kaminska@ibles. waw,~'-T- a2 10 2cn
I

m.lisiewicz@ibles.waw.pl (M.L.); k.sterenczak@ibles.waw.pl (

1o do
mailtork sterenczak@ibles.waw.pl
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