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The drought of 2018 and its effects on bark 
beetle outbreaks in Swiss forests:

How can remote sensing help?
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Introduction

Å In 2018 Switzerland experienced one of the lowest precipitation in 
spring and summer for almost 100 years(MeteoSwiss)

ÅWhile not as severe, the drought was in many places (especially in 
eastern Switzerland) comparable to 2003 

PrecipitationApril-August 2018 in referencetoмфум нлмл
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Effectsof the 2018 drought-Effectson forest

ÅA large number of trees showed early signs of canopy browning 
and leaf shedding due to drought stress
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Motivation

ÅAcute drought events have shown to significantly increase beetle 
population growth and thus very likely lead to bark beetle mass 
outbreaks (Nethereret al. 2019) 

Part 1

Å Can we use remote sensing data to map drought stress on forests 
habitats?

Å Is there a link between drought stress in 2018 and bark beetle 
outbreaks on forests ecosystems of Switzerland? 

Part 2

Å What is the potential of remote sensingfor detectingearlybeetle
infestationson droughtstress forest regions?



Part 1

RS Lectures 2022



RS Lectures 2022

Objective

Å Can we use remote sensing data to map drought stress on forests 
habitats?

Methodology

Å Usedthe NormalizedDifferenceWater Index (NDWI)

Å Calculatedanomaliesof NDWI for 2018 comparedto a givenreference

periodofαnormalityά usingGoogle Earth Engine

Å Sentinel-2: 2016-2017, 10m spatialresolution

ÅWhen in 2018?  Ą July 20th-August 25th



NDWI 2018 anomaliesasa proxyof drought stress
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NDWI 2018 anomaliesasa proxyof drought stress



NDWI Anomaliesfor 2018 - Drought stress

RS DerivedDrought Stress Actual Conditions 2018



Objective
Isthere a link betweendroughtstress in 2018 andbarkbeetleoutbreaks
on forestsecosystemsof Switzerland?

RS Lectures 2022



Drought 2018 - Bark beetles- Examples

Å Purple: Forestlocationsunderseveredroughtstress

Å Yellow: Actualbarkbeetle infestationlocations


