The drought of 2018 and its effects on bark
beetle outbreaks in Swiss forests:
How can remote sensing help?
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Introduction

A In 2018 Switzerland experienced one of thevest precipitationin
spring and summelor almost 100 yearMeteoSwis$

A While not as severe, the drought was in many places (especiall
eastern Switzerland)omparable to 2003
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Effectsof the 2018drought-Effectson forest

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




Motivation

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

Part 1

A Can we use remote sensing datan@p drought stresen forests
habitats?

A Is there a link betweedrought stress in 2018nd bark beetle
outbreaks on forests ecosystems of Switzerland?

Part 2

A Whatisthe potential of remote sensingor detectingearlybeetle
iInfestationson droughtstressforestregion%
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Objective

A Can we use remote sensing datant@p drought stresen forests
habitats?

Methodology
A Usedthe NormalizedDifferenceWater Index NDW)

A Calculatecanomaliesof NDWIfor 2018comparedto a givenreference
period of onormalityatusingGoogle Earth Engine

A Sentinel2: 20162017,10mspatialresolution
A Whenin 2018?A July 20-August 2%

NDWIZOIB T NDWIReference Period
NDWI_SDReference Period

NDWIanomaly =
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NDW!I 2018 nomaliesasa proxy of drought stress

NDWI Anomalies 2018

l:] < -2 SD [Severe Water Stress]
[ ]-1to-2sD [water Stress]

[:] 0to-1SD [Moderate Water Stress]
[: 0 to 1 SD [Moderate higher Water Content]
:l 1to 2 SD [Higher Water Content]
- >2 8D [Much higher Water Content]
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NDWI 2018 nomaliesasa proxy of drought stress

& Switzerland Drought 2018

& C | @ Secure | https://achpso.users.earthengine.app/v ught2018

Earth Engine Apps ®P"™™ Search places

CH Drought 2018 - NDWI/NDVI Anomalies
Draft - For Internal Use Only

The Normalized Difference Water Index (NDWI) that is known
1o be strongly related to the plant water is considered a very
good proxy for plant water stress and is calculated as the
normalised difference of the near infrared (NIR) and the short
wave infrared (SWIR) reflectance.

Here we derive NDWI from Sentinel-2 and Landsat-5,7,8
remote sensing data. We use the following periods as
reference to which we calculate the NDWI anomalies of 2018:
for Sentinel-2 years 2016-2017 and for Landsat years 2007-
2009. The NDWI anomalies are produced for the period
between July 20th (DOY:201) and August 25th (DOY: 237).

The NDWI anomaly is calculated as the difference of NDWI
for 2018 to the reference period and then divided to the
standard deviation of the NDWI for the reference period. The
NDWI anomaly is calculated in standard deviation units that
range typically from -4 to +4. Values between -1 to +1 are
considered normal while values larger than 1 or lower than -1
higher/lower than normal.

Here we present NDWI anomalies only for forest areas (NDWI
Anomaly Forest), filter them for larger than normal dry
deviation (lower than -1,5) to the reference period (NDWI
Anomaly Forest-Hotspot) and filter them ever further to trees
within forest with height larger than 15m (NDWI Anomaly
Forest-Hotspot VHM).

All maps presented here are results of preliminary analyses,
are subject to adjustments/change and they should be used
with caution.

Remote Sensing Group, Swiss Federal Institute, WSL
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NDWIAnomaliesfor 2018- Drought stress

RSDerivedDrought Stress Actual Conditions 2018
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Obijective
Isthere a linkbetweendroughtstress in 201&ndbarkbeetle outbreaks
on forestsecosystem®f Switzerlan@
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Drought 2018 Barkbeetles- Examples
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A Purple Forestlocationsunder severedroughtstress

A Yellow. Actualbark beetleinfestationlocations




