..... Grant Agreement 823805 MAIL H2020 MSCA RISE 2018

T4.4 — Change detection
and mapping in forest MLs
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Objective of Task 4.4

Development of a method for change detection and mapping
in forest MLs:

» Afforestation / reforestation
e Deforestation
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Secondees and workflow

Sebastian Aleksandrowicz, CBK PAN _

Setting the framework and assumptions
Task

objectives
* Ewa Gromny, CBK PAN ARG =
e Marta Milczarek, CBK PAN * Finding appropriate approach
’ to change detection
* Georgios Spanos, AUTH SSESEE « Selection of the most suitable algorithm

Task Leader:

Michat Krupinski, CBK PAN SN

Selecting the necessary functionalities
Testing on selected sites

Inclusion of a customized application

IT implementation: I in the Mail Map Portal

Initial validation of the algorithm J

tation

Marek Rucinski, Fernando Bezares
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Land cover change detection

Continual process which
Contrast between conditions contains short-duration

at two points in time events and long-term trends
in change of landscape

e | e |

Image before and after
the event

Google Earth Engine
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LandTrendr algorithm

Landsat-based detection of Trends in Disturbance and Recovery A method to extract spectral trajectories
of land surface change from yearly
Landsat time-series stacks.
e Algorithm developed to run on Google Earth Engine

« Dataset: Landsat collection (L5, L7, L8) —> 1984 - now e e

* Annual image composite generated by medoid approach

» LandTrendr Change Mapper Application

-1.000
2000 2010 2020

Kennedy R.E. et al. 2010, Detecting trends in forest disturbance and recovery using yearly Landsat time series: 1. LandTrendr — Temporal segmentation algorithms, Remote Sensing of Environment 114,
2897-2910.
Kennedy R.E. et al., 2018, Implementation of the LandTrendr algorithm on Google Earth Engine, Remote Sensing 10, 691.
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LandTrendr Change Mapper Application

* Narrowing down the possibility of setting variables and filters:

» Selection of spectral indexes
» Year range

» \Vegeatation change type
and sort

Google Earth Engine

Define Mask Elements
~IClouds Shadows
< Snow v/ Water

Define Pixel Coordinates (optional)

Longitude: 29 9350r  Lotilude: 37 g5,

Define a Buffer Around Point (km)

em R

Instructions

- 1) Define mapping options in control panel

2) Click a point or enter & submit coordinates
3) Check the "Inspector” box and click a point for info

* Wait patiently for map and point info to load

+ Inspector
Buffer: 59
¢ Laye rS . Year: 2021
. Define Change Mapping Parameters Magnitude: 828
. Select Vegetation Change Type: Loss. = Duration: 1
/ Ye a r Of d ete Ct I O n Select Vegetalion Change SOt gregent = Figysle 03
Rate: 828
Filter by Year
. e NOFC| 1 RSE-38 52
/ IVI t d Start Year 1984 — Qrginal  —— rittng
1,000
a g n I u e End Year. 2020 T

+ Fliter by Magnitude’

Value:  z9p Operator:

Fillter by Duration:

Value: 4 Operator.

Filter by Pre-Dist Value

Value:  40p Operator:
VIFilter by MMU: 4

Define Segmentation Parameters

Max Segments: &
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LandTrendr Change Mapper Application

3 scenarios of use:

* deforestation detection (year of occurence)
e forest areas monitoring

» afforestation/reforestation projects monitoring
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Scenario 1 — deforestation detection

» where is the forest area that was lost
» when the decrease in forest biomass happened (year)

» what is the magnitude of change
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Scenario 1 — deforestation detection

Burned forest, Spain
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Scenario 1 — deforestation detection
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Dane maov | 500 M L Warunki korzvstania z oroaramu | Zatos btad w mapach

Forest destroyed by strong wind,
central Poland

* Magnitude of change

v Inspector v Inspector
Year: 2016 Year: 2016
Magnitude: 522 Magnitude: 314
Duration: 2 Duration: 2
Pre-value: 837 Pre-value: 786
Rate: 261 Rate: 157
Index: NDVI | Fit RMSE:28.11 Index: NDVI | Fit RMSE:24.55
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Scenario 2 — forest areas monitoring

Forest complex, NW Poland

* Pine forest on dune area

* Many clear cuts

\

Skrét} Kiawiszowe Zdijecie satelitarne ©2021, CNES / Airbus, Landsat / Copernicus, Maxar Technologies | 200 M ke Warunki korzystania z programu | Zgtos btad w mapach
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Year of detection

B .
2001 2020

* Pine forest on dune area

* Many clear cuts

e Greatest loss



Scenario 2 — forest areas monitoring
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Scenario 2 — forest areas monitoring

Forest complex, NW Poland

* Pine forest on dune area

* Many clear cuts

* Greatest gain
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Scenario 2 — forest areas monitoring

— Ki ¢ AL ER .

et Forest complex, NW Poland

* Pine forest in dune area

* Many clear cuts
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— afforestation/reforestation projects monitoring
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Post-mining heap on Landsat 5
images, Mount Kamiensk,
Poland

Year of detection
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LandTrendr Change Mapper Application

Implementation into the MailL Map Portal:
e additional tool to monitor forest areas,

e gives an extra information to the user.
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Thank you for your attention!

This project has received funding from the European Union’s Horizon 2020 research and
innovation programme under the Marie Sktodowska-Curie grant agreement No 823805

Marta Milczarek, mmilczarek@cbk.waw.pl
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