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Scientists reveal effect of land conditions on
Asian monsoon climate

March 11 2024
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Colors show surface air temperatures in May which significantly impacted
monsoon severity in June for different years. Whether El Nifio (EL) is present
that year does not seem to greatly affect the results. Credit: Tokyo Metropolitan
University
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Researchers from Tokyo Metropolitan University have used numerical
simulations to show how conditions on land impact weather during Asian
summer monsoons. Focusing on the Tibetan plateau, they studied how
varied land conditions combined with fixed maritime conditions
illuminate the specific effects of the land on the weather. The work is
published in the journal Climate Dynamics.

They found that the significance of land-atmosphere coupling varies
greatly from year to year, with unexpectedly low dependence on
maritime phenomena like El NiAzo.

Asian monsoon systems impact some of the most highly populated areas
of the world, affecting enormous swathes of Asia and surrounding
oceans. This massive circulation of air is largely driven by a significant
temperature difference arising from how the Eurasian landmass and the
seas around the Indian Oceans and western Pacific Ocean heat
differently.

The impact of the land and sea both have a vital role to play, but
separating out the effects of each has been very difficult. For example,
the duration over which present atmospheric conditions affect future
weather (the "memory effect") is known to be shorter than one week:
while land and ocean memory effects are important for seasonal
forecasting, the specific effect of land conditions is not yet understood.

This inspired a team led by Dr. Hiroshi G. Takahashi from Tokyo
Metropolitan University to examine some of the latest simulation data of
weather in different years produced by cutting-edge climate models.
Specifically, they looked for weather patterns in ensembles of
simulations regulated to have the same maritime conditions but different
conditions over the Tibetan plateau, focusing on how differences in air
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temperature and snow cover give rise to variations ("internal variability")
in the weather.

Using statistical analysis, they were able to encapsulate how land
conditions couple to atmospheric conditions in a single "L-A" coupling
strength index, and study how this value impacts Asian monsoons.
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Arrows show 200hPa winds (about 12km above sea level) in May that have a
strong impact on the monsoon index in June. Color maps show average 200hPa
wind speeds. Credit: Tokyo Metropolitan University
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The L-A index is higher for years where land conditions greatly affect the
monsoon climate. When the L-A index is high, warmer or colder surface air
temperatures will lead to stronger or weaker monsoons, respectively. Credit:
Tokyo Metropolitan University

They found that the degree to which conditions over the Tibetan plateau
impact monsoon climate varies greatly from year to year. External
effects, particularly the effect of sea surface temperatures, can greatly
overshadow the effect of L-A coupling, depending on the year.

On taking a closer look, they found some correlation with a weaker
Walker circulation, the same large-scale east-west circulation of air in
the late spring that leads to the development of summer monsoons.
Interestingly, L-A coupling was not significantly affected by the El
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NiA+o effect, a strong, anomalous phenomenon that directly impacts sea
surface temperatures.

They also found that snow cover over the plateau in the winter and early
spring had minimal impact on monsoon severity; this suggests a memory
effect specific to land conditions of around a month, with conditions in
late spring significantly impacting monsoons in June.

While many questions remain, the team's work strongly suggests that
better modeling of land conditions may be crucial to realize better
seasonal forecasts for the Asian monsoon region. With more studies
under way looking at different aspects of monsoon climate, the prospect
of refined predictions is an exciting one for the vast population that
monsoons affect every year.

More information: Hiroshi G. Takahashi et al, Impact of spring land-
surface conditions over the Tibetan Plateau on the early summer Asian

monsoon using an AGCM large ensemble, Climate Dynamics (2024).
DOI: 10.1007/s00382-023-07077-y

Provided by Tokyo Metropolitan University

Citation: Scientists reveal effect of land conditions on Asian monsoon climate (2024, March 11)
retrieved 29 April 2024 from
https://phys.org/news/2024-03-scientists-reveal-effect-conditions-asian.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

5/5


https://phys.org/tags/early+spring/
https://phys.org/tags/early+spring/
https://phys.org/tags/memory+effect/
https://phys.org/tags/memory+effect/
https://dx.doi.org/10.1007/s00382-023-07077-y
https://phys.org/news/2024-03-scientists-reveal-effect-conditions-asian.html
http://www.tcpdf.org

