Blue-Green Biodiversity Researc h Initiative
An Eawag-WSL collaboration focusing on Biodiversity at the interface of
aquatic and terrestrial ecosystems .
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Mapping global warming effects on
the plant seasonal cycle

An Essential Biodiversity Variable for assessing the linkage
between the atmosphere and the biosphere
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Introduction

- Rising temperatures are the most immediate effect of ongoing
greenhouse gas emissions.

- Secondary effects, e.g. on the frequency of extreme weather
events, food and water security, and biodiversity, however, are
most threatening to humanity and life on earth.

- Monitoring the interactions between the climate and the
biosphere is, therefore, important.

- Phenology is considered an ‘Essential Biodiversity Variable’
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Introduction

Here, we explore the question of what the ongoing rates of
climate warming might mean for global land surface phenology.
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Introduction

Here, we explore the question of what the ongoing rates of
climate warming might mean for global land surface phenology

More specifically, ... X
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Introduction

Summary statistics at +10.000 point locations ...
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Green-up ...
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Green-down ...
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Dormancy ...
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Temperature-phenology interrelationships?



Temperature (°C)

Detecting the critical period ...

18 Years of data: 2001-2018
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Detecting the critical period ...

18 Years of data: 2001-2018
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The critical period ...

Critical temperature (°C)

Critical temperature (°C)
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Koéppen climate zones
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ACCROSS CONTINENTAL AND TEMPERATE CLIMATE ZONES:

TEMPERATURE FLUCTUATIONS AROUND THE SAME PERIOD OF THE YEAR
CORRELATE STRONGLY WITH GREEN-UP, MATURITY, AND GREEN-DOWN -

|.E. BETWEEN DAY 50-150
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Change in phenology (days/decade)
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Temperature vs. Phenology trends

In continental and temperate climate zones
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Green-down

r (Pearson): -0.34

1p-value: 0.0000

PC1: -3.18 (days/°C)
PC1-Null: 0.68.(days/decade)
‘Expl. Var.: 0.67
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Change in phenology (days/decade)
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In continental and temperate climate zones

Green-up Maturity Green-down
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OBSERVED CHANGES OVER THE PERIOD 2001-2018 SUGGEST:

GREENUP STARTS 4.7 DAYS EARLIER PER DEGREE TEMPERATURE INCREASE
MATURITY STARTS 3.7 DAYS EARLIER PER DEGREE TEMPERATURE INCREASE
GREENDOWN STARTS 3.2 DAYS EARLIER PER DEGREE TEMPERATURE INCREASE

>>> DURING THE CRITICAL PERIOD OF THE YEAR
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Change in phenology (days/decade)

In continental and temperate climate zones

Green-up
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Green-down

r (Pearson): -0.34
p-value: 0.0000

DCA- 21Q (Aave/OC)

OBSERVED CHANGES OVER THE PERIOD 2001-2018 SUGGEST:

GREENUP STARTS 4.7 DAYS EARLIER PER DEGREE TEMPERATURE INCREASE
MATURITY STARTS 3.7 DAYS EARLIER PER DEGREE TEMPERATURE INCREASE
GREENDOWN STARTS 3.2 DAYS EARLIER PER DEGREE TEMPERATURE INCREASE
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>>> DURING THE CRITICAL PERIOD OF THE YEAR
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THERE ARE, HOWEVER, NOTABLE EXCEPTIONS TO THIS PATTERN (!) B
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Amplified change when it matters ...

In continental climate zones
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In continental climate zones

® _eawag
WSL aquatic research 000

Greenup Maturity Greendown
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Latitude

Why?

WSL

- Climate changes differ between the seasons ...

Coldest day of the year
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Why?

Coldest day of the year Warmest day of the year
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Discussion

- Global changes in land phenology are determined during a critical
period of the year that is roughly similar for green-up, maturity, and
perhaps surprisingly, green-down.

- One degree increase in mean annual temperature corresponds to
approximately 2 degrees during the critical period.

- Differences between climate zones
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Thank you!

Jelle.Lever@eawag.ch www.bgbphenology.com

Jelle.Lever@wsl.ch

4264 LAKES
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Thank youl!
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Search Worldwide Lakes

Global Phenology Map of Blue-Green Ecosystems.

This project contributes to the Blue Green Biodiversity Research Initiative — an Eawag-WSL collaboration
focusing on Biodiversity at the interface of aquatic and terrestrial ecosystems

On this page you can find a comparison of the phenology between more than 4000 lakes and their watersheds

*This is a beta version.

Goaan. .

AwsL aquatic research
For more information, please contact jelle.lever@eawag.ch
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Remotely
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Search Worldwide Lakes

Global Phenology Map of Blue-Green Ecosystems.

This project contributes to the Blue Green Biodiversity Research Initiative — an Eawag-WSL collaboration
focusing on Biodiversity at the interface of aquatic and terrestrial ecosystems.

On this page you can find a comparison of the phenoclogy between more than 4000 lakes and their watersheds.

*This is a beta version.
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