PHYS {®40RG

Wildfire burn scars can intensify and even
trigger thunderstorms, leading to
catastrophic flooding

September 8 2021, by William R. Cotton
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Wildfires burn millions of acres of land every year, leaving changed
landscapes that are prone to flooding. Less well known is that these
already vulnerable regions can also intensify and in some cases initiate
thunderstorms.
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Wildfire burn scars are often left with little vegetation and with a darker
soil surface that tends to repel rather than absorb water. These changes
in vegetation and soil properties leave the land more susceptible to
flooding and erosion, so less rainfall is necessary to produce a
devastating flood and debris flow than in an undisturbed environment.

Burn scars can also initiate or invigorate thunderstorms, raising the risk
both of flooding and of lightning that could spark more fires in
surrounding areas, as my research with fellow atmospheric scientist
Elizabeth Page has shown.

Factors contributing to thunderstorms

Three things contribute to the potential for burn scars to fuel
thunderstorms: lack of vegetation, reduced soil moisture and lower
surface albedo—essentially how well it reflects sunlight. When burned
soil 1s darker, it absorbs more energy from the sun.

These factors contribute to higher surface temperatures over the burn
scar area relative to unburned areas nearby. The temperature difference
can drive air currents, causing convection—the motion of warmer air
rising and cooler air sinking. When that rising warm air draws in more
humid air from surrounding areas, it can produce cumulonimbus clouds
and even thunderstorms that can trigger rain and flooding.

In an analysis of a flash flood that occurred on burn scars in Australia in
2003, scientists found that the soil's moisture was low and its albedo in
the burn area had fallen from 0.2 to 0.08. To put that into perspective,
charcoal has an albedo of about 0.04 and fresh snow is nearly the
maximum of 1. When the scientists simulated those changes in a
computer model, they found that if the land hadn't been burned, just
over a tenth of an inch of rain would have fallen. Instead, those changes
led to 1.25 inches and severe flooding.
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https://www.fs.fed.us/rm/pubs/rmrs_gtr042_4.pdf
https://www.weather.gov/riw/burn_scar_flooding
https://www.weather.gov/riw/burn_scar_flooding
https://www.comet.ucar.edu/who_director.php
https://www.comet.ucar.edu/who_director.php
https://phys.org/tags/soil+moisture/
https://phys.org/tags/scar/
https://doi.org/10.1016/j.atmosres.2015.04.016
https://doi.org/10.1016/j.atmosres.2015.04.016
https://www.metoffice.gov.uk/weather/learn-about/weather/how-weather-works/what-is-convection
https://www.metoffice.gov.uk/weather/learn-about/weather/how-weather-works/what-is-convection
https://doi.org/10.1175/2007MWR2218.1
https://www.britannica.com/science/albedo
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Studies have found that the intensity of this effect of burn scars on storm
potential decreases over time, but the risk remains until the vegetation
regrows.

Riding the thermals

When I used to pilot sailplanes, also known as gliders, I often rode the
thermals—upward currents of warm air—in the Santa Catalina
Mountains near Tucson and in Colorado's Front Range. The best
locations for catching thermals were on the south and southwest slopes
of rugged terrain, where the thermals became chutes of rapidly rising air.

A wildfire in one of these locations would burn more intensely because
of the swift air currents, leaving a dark, water-repelling surface with
little vegetation behind. With moisture from the Southwest Monsoon
that arrives in the region in late summer, these thermal chutes,
intensified by burn scars, are prime locations for initiating or
intensifying storm-producing cumulonimbus clouds and flooding.

In these arid regions, plant recovery may take three to five years or
more, particularly in locations where intense fires burned on south- and
west-facing slopes where sunlight is more intense. Many of the record-
breaking 2020 wildfires in Colorado and Arizona occurred in
mountainous terrain where flash flooding on burn scars has been deadly
in the past. These areas will continue to be of particular concern over the
next few years.

The effects can linger

How long burn scars will continue to fuel storms depends on how arid
the region is and how quickly vegetation recovers.

Forecasters, emergency responders and people living in and near wildfire
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https://doi.org/10.2136/sssaj2004.1729
https://www.weather.gov/abq/northamericanmonsoon-intro
https://phys.org/tags/arid+regions/
https://phys.org/tags/emergency+responders/
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burn scars need to be aware that these areas are at risk both for potential
major flooding and debris flows, and for invigorated storms with a
potential for heavy precipitation.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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