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New climate maps predict major changes in
vegetation by end of century
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Credit: Scientific Data (2023). DOI: 10.1038/s41597-023-02549-6

A multinational study seen in Scientific Data and led by KAUST reports

that the global climate has experienced notable changes in climate
classification over the past century, and these shifts are projected to
intensify in the coming decades. With an updated version of the 1-km
Koppen-Geiger climate classification maps released in 2018, the study
provides a comprehensive view of historical and future climate
conditions across the globe.

"These new maps offer a more refined and broader perspective,"
explained KAUST Assistant Professor Hylke Beck, lead author of the
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study, about the information gained from the new version.

The Koppen-Geiger classification is an essential tool for understanding
global climate. Originating in the late 19th century, it divides the world's
land climate into five major classes based on air temperature and
precipitation patterns. This classification aligns with the global
vegetation distribution, making it a vital tool for ecological and
ecohydrological applications as well as climate change impact
assessments.

The updated maps incorporate historical data from four periods, ranging
from 1901 to 2020, and projections for two future periods extending up
to 2099 for various socioeconomic scenarios. The researchers used a
refined selection from 67 climate models, but excluded models with
unrealistic CO,-induced warming rates, to ensure the highest accuracy.

One of the most notable findings is the projected shift in land surface
climate. Specifically, researchers anticipate an area roughly the size of
Argentina, the world's eighth largest country, or 2.6 million km?, to
transition from polar to cold climates by 2071-2099 under the shared
socioeconomic pathways (SSP)2-4.5 scenario, which assumes
greenhouse gas emissions will approach zero by the end of the century.

Additionally, 2.4 million km” is projected to shift from cold to
temperate, 1.1 million km? from cold to arid, and 2.8 million km? from
temperate to tropical regions.

However, the study also emphasized that actual vegetation changes may
not necessarily occur in concert with these classifications. Beck notes,
"Changes are likely to occur gradually through the process of succession,
in which plants and animals steadily colonize and modify an ecosystem
over time."
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With the previous version of the maps cited over 3,000 times, this
updated version promises to be an invaluable resource for researchers,
policymakers, and the broader community.

More information: Hylke E. Beck et al, High-resolution (1 km)
Koppen-Geiger maps for 1901-2099 based on constrained CMIP6
projections, Scientific Data (2023). DOI: 10.1038/s41597-023-02549-6
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