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Earth’s “Third Pole” and Its Role in Global
Climate

The Tibetan Plateau is a major force in the global climate system and a hot spot for climate change. A new review summarizes the state
of knowledge and identifies research needs related to the region.
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Lake Ximencuo, a glacial moraine lake, sits among mountain peaks on the Tibetan Plateau. Credit: Tenace10/Wikimedia Commons, CC BY-SA 4.0

Source: Reviews of Geophysics
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The Tibetan Plateau also plays a substantial role in the global climate system by affecting
atmospheric circulation and driving weather patterns, such as the Asian summer monsoon,
around the planet. And in turn, climate crucially influences the plateau. A projected warmer
and wetter climate will affect the region’s glaciers, snow cover, permafrost, runoff, and
vegetation, affecting ecosystems locally and globally.

Huang et al. review the latest research investigating the Tibetan Plateau’s role in and
susceptibility to the changing climate. Although inquiry into the plateau’s influence on
climate dates to the 1880s, recent advances in observational data and numerical modeling
are offering new insights.

The researchers divide their review into six
thematic sections, covering observations of
land-atmosphere interactions, climate
system changes over the Tibetan Plateau,
the plateau’s effects on atmospheric
species transport, thermal and dynamical
forcing of the plateau, its modulation of the
global climate, and potential future

L g : changes in the plateau’s climate and

- forcings. For example, they discuss
research demonstrating how the plateau
drives surface pollutants into the upper
troposphere during the Asian summer
monsoon. They also outline how the plateau couples with the monsoon to influence global
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This schematic illustrates ways in which the Tibetan Plateau affects the

global climate system. Credit: Jianping Huang

climate patterns in the summer, whereas in the winter, it drives the climate through its
effects on planetary Rossby waves.

In addition, the authors identify a suite of needs for future research, such as the following:

improving data collection to quantitatively understand the role of climate on diabatic
heating over the plateau

improving the temporal resolution of observations (e.g., hourly to daily) to model
atmospheric processes like clouds and precipitation more accurately

improving regional and global climate model systems to reduce biases in their
representation of the plateau

crafting a complete physical image of the Tibetan Plateau’s climate dynamics and thermal
effects on the global climate

Focusing on these improvements will help scientists gain a more complete and systematic
understanding of the plateau and its place in the current and future climate, the authors say.
(Reviews of Geophysics, https://doi.org/10.1029/2022RG000771, 2022)

—Aaron Sidder, Science Writer
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Pollution over the Tibetan 3D Radiation-Topography Tracking Regional Climate
Plateau Linked to Sea Ice Loss Interaction Warms Up Tibetan Change from Pole to Pole
in the Arctic Plateau
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