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Jsing machine learning to generate high-
resolution wet area maps for planning forest
management

William Lidberg
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Background

LiDAR

Topographical modeling
Machine learning

Soil moisture
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The geography of Sweden
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Schematisk karta over markanvandningen i Sverige
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S L Tatort

Skogsmark Kiruna

Sankmark
Oppen mark Gallivare
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Arvidsjaur Lulea
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Mora
Falun Sdyle
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Goteborg: Jonkoping Visby

Vaxjo
Halmstad Kalmar

Malmé

Kalla: Lantmateriet. Bearbetning, SCB
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Forestry in Sweden

Harvester

www.Komatsuforest.se

» Sweden provides 10% of global wood/pulp trade
» Intensive forest management

» Big machines

» Automation

Forwarder

www.Tigercat.com
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Water quality issues in Swedish Forests

andscape

Futter, M., et al. Ambio 2016
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Water quality issues caused by forestry

andscape

ase
Cations

Sedime

Mercury Phosphorus

Black means that forestry is the primary cause of deteriation in water quality.

Futter, M., et al. Ambio 2016
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LIDAR



Bild: Cristian Gudasz
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First scan: 0.5 — 1 points/m?

Second scan: 1 — 2 points/m?

Bild: William Lidberg
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1.4 TB of awesome
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Topographical modeling
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Original DEM

Roads are the biggest issue. Lidberg, W., et al. Hydrological processes 2017
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Original DEM Filled DEM

Roads are the biggest issue. Lidberg, W., et al. Hydrological processes 2017
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Original DEM Filled DEM Breached DEM

Roads are the biggest issue. Lidberg, W., et al. Hydrological processes 2017
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Bild: William Lidberg



SLU

Bild: William Lidberg
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Ishi Buffam

Bild: William Lidberg
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Ishi Buffam

Bild: William Lidberg
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Ishi Buffam

Bild: William Lidberg
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Machine learning

Without Machine Learning With Machine Learning

* VERY SPECIFIC
INSTRUCTIONS
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Decision trees

Decision forest

Bild: William Lidberg
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XGBoost

Credit to Bai Li: https://luckytoilet.wordpress.com/tag/xgboost/
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XGBoost

n=1

First tree

Credit to Bai Li: https://luckytoilet.wordpress.com/tag/xgboost/
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XGBoost

A few more trees

Credit to Bai Li: https://luckytoilet.wordpress.com/tag/xgboost/
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XGBoost

A few more trees...

Credit to Bai Li: https://luckytoilet.wordpress.com/tag/xgboost/
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XGBoost

A few more trees...

Credit to Bai Li: https://luckytoilet.wordpress.com/tag/xgboost/
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XGBoost

Lots of trees

Credit to Bai Li: https://luckytoilet.wordpress.com/tag/xgboost/
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Soll moisture
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& Soil types

Soulree: Esi, DigllGlobe, Gevkys, Earthstar Geographics, CNES/Alrbus DS, USDA, USGS; Aer
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. : ‘ Bild: William-Lidberg



Soil depth

Bild: William Lidberg



- Elevation

Soulee: Estil, Digitalt B
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Norska |

Finland
Norge
Helsingfors
Oslo
. Tallinn
Estland

Riga

Lettland

Halrpstad i
Danmark
Nordsjon Helsingbr
Képenhamn Litauen Bild: William Lidberg
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Peatlands

Bild: William Lidberg
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Micro topography

Geographics, ONES/Airbus DS, USDA, USGS; Aer
(
Bild: William-Lidberg

Souree: s, DigllGlobe, Geveys, Earthstar
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s Macro topography

&
Souree: esi, DiglalGlobe, Gevkys, Earthstar Geographics, CNES/Airbus BS, USDA, USGS; Aer

(
" Y, 7 ! S Bild: William-Lidberg






National Forest Inventory
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Source: Esri, DigitalGlobe; Geokye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS; Aer
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Kappa = 0.56

Bild: William Lidberg






Without Machine Learning With Machine Learning

VERY SPECIFIC
INSTRUCTIONS

Why did you predict a bufferzone here?
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Wet areas

Soils

Channels

Cultural remains



