
 

Arctic greening thaws permafrost, boosts
runoff
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NGEE-Arctic researchers from Los Alamos, University of Alaska Fairbanks and
Oak Ridge National Laboratory dig deep snow pits in tall shrub patches to
understand the warming effect of snow-shrub interactions on underlying
permafrost. Credit: Los Alamos National Laboratory
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A new collaborative study has investigated Arctic shrub-snow
interactions to obtain a better understanding of the far north's tundra and
vast permafrost system. Incorporating extensive in situ observations, Los
Alamos National Laboratory scientists tested their theories with a novel
3-D computer model and confirmed that shrubs can lead to significant
degradation of the permafrost layer that has remained frozen for tens of
thousands of years. These interactions are driving increases in discharges
of fresh water into rivers, lakes and oceans.

"The Arctic is actively greening, and shrubs are flourishing across the
tundra. As insulating snow accumulates atop tall shrubs, it boosts
significant ground warming," said Cathy Wilson, Los Alamos scientist
on the project. "If the trend of increasing vegetation across the Arctic
continues, we're likely to see a strong increase in permafrost
degradation."

The team investigated interactions among shrubs, permafrost, and
subsurface areas called taliks. Taliks are unfrozen ground near
permafrost caused by a thermal or hydrological anomaly. Some tunnel-
like taliks called "through taliks" extend over thick permafrost layers.

Results of the Los Alamos study published in Environmental Research
Letters this week revealed that through taliks developed where snow was
trapped, warmed the ground and created a pathway for water to flow
through deep permafrost, significantly driving thawing and likely
increasing water and dissolved carbon flow to rivers, lakes and the
ocean. Computer simulations also demonstrated that the thawed active
layer was abnormally deeper near these through taliks, and that increased
shrub growth exacerbates these impacts. Notably, the team subtracted
warming trends from the weather data used to drive simulations, thereby
confirming that the shrub-snow interactions were causing degradation
even in the absence of warming.
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The Los Alamos team and collaborators from the Department of Energy
(DOE) Office of Science's Next-Generation Ecosystem Experiments
Arctic program, which funds this project, used a new Los Alamos-
developed fine-scale model, the Advanced Terrestrial Simulator (ATS).
It incorporates soil physics and captures permafrost dynamics. The team
repeatedly tested results against experimental data from Alaska's Seward
Peninsula.

"These simulations of through talik formation provide clues as to why
we're seeing an increase in winter discharge in the Arctic," said Los
Alamos postdoctoral research associate Elchin Jafarov, first author on
the paper.

This model is the first to show how snow and vegetation interact to
impact permafrost hydrology with through talik formation on a
slope—prevalent across Alaskan terrain. The team, including
collaborators from Oak Ridge National Laboratory and the University of
Alaska, investigated how quickly through taliks developed at different
permafrost depths, their impact on hydrology and how they interrupted
and altered continuous permafrost.

  More information: Elchin E Jafarov et al, Modeling the role of
preferential snow accumulation in through talik development and
hillslope groundwater flow in a transitional permafrost landscape, 
Environmental Research Letters (2018). DOI:
10.1088/1748-9326/aadd30

Provided by Los Alamos National Laboratory

Citation: Arctic greening thaws permafrost, boosts runoff (2018, October 17) retrieved 19 April
2024 from https://phys.org/news/2018-10-arctic-greening-permafrost-boosts-runoff.html

3/4

http://dx.doi.org/10.1088/1748-9326/aadd30
http://dx.doi.org/10.1088/1748-9326/aadd30
https://phys.org/news/2018-10-arctic-greening-permafrost-boosts-runoff.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.

Powered by TCPDF (www.tcpdf.org)

4/4

http://www.tcpdf.org

