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How an 'atmospheric river' drenched British
Columbia and led to floods and mudslides

November 18 2021, by John J Clague

The science behind atmosphericrivers

An atmospheric river (AR) is a flowing column of condensed water vapor in the atmosphere responsible for producing significant levels of rain and snow,
especially in the Western United States. When ARs move inland and sweep over the mountains, the water vapor rises and cools to create heavy precipitation.
Though many ARs are weak systems that simply provide beneficial rain or snow, some of the larger, more powerful ARs can create extreme rainfall and floods
capable of disrupting travel, inducing mudslides and causing catastrophic damage to life and property. Visit www.research.noaa.gov to learn more.

A strong AR transports an amount of water vapor roughly
equivalent to 7.5-15 times the average flow of water at the
mouth of the Mississippi River.

ARs are a primary feature in the entire global water
cycle and are tied closely to both water supply and
flood risks, particularly in the Western U.S.

On average, about 30-50% of annual
precipitation on the West Coast occurs
injusta few AR events and contributes
to the water supply —and

flooding risk.

Scientists’improved understanding of ARs has come from
roughly a decade of scientific studies that use observations from
sa radar a aft as well as the latest numerical weather
models. More studies are underway, including a 2015 scientific
hat added data from instruments abeard a NOAA ship.

The science behind atmospheric rivers. Credit: NOAA

The West Coast of Canada 1s known for its wet autumn weather, but the
storm that British Columbia's Fraser Valley experienced over the
weekend was one for the record books.
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A weather system called an "atmospheric river" flowed across the
southwest corner of the province and, over a period of two days, brought
strong winds and near-record amounts of rain, which caused widespread
flooding and landslides. So far, one person has died.

Hope, Merritt and Princeton, which were particularly hard hit, received
100-200 millimeters (or more) of rainfall. And all of the highways
connecting Vancouver to the rest of the province were closed due to
washouts and landslides, isolating the city from the rest of Canada, at
least by road, with significant economic impacts.

What is an atmospheric river?

An atmospheric river is a band of warm, moisture-laden air many
hundreds of kilometers long and hundreds of kilometers wide that
borders a large cyclonic low-pressure system.

The term has been applied to bands of moisture-associated weather
systems that move inland from the Pacific Ocean. An atmospheric river
can reach the coast anywhere between southeast Alaska and Northern
California.

Because of the large amount of moisture conveyed in these weather
systems, the term has become a metaphor for a terrestrial river.
However, atmospheric rivers are not carried in a channel like a real river
and can dump prodigious amounts of rain over large areas.

Was it a record-breaking rainfall?

The weekend storm was noteworthy for both its duration and its
intensity. It rained continuously over much of the storm track for more
than 24 hours and the rate was higher than normal autumn rains.

2/5


https://phys.org/tags/weather+system/
https://doi.org/10.3389/feart.2014.00002

PHYS 19X

In both cases, rapid runoff exceeded the carrying capacity of streams
and rivers, causing them to spill out onto floodplains. In addition, flat
areas like the Sumas Prairie area between Abbotsford and Chilliwack
had already been saturated with October and early November rainfall,
were unable to drain away the water and were consequently flooded.

Views as crews work to assess the #BCstorm damage on our
highways:

- Flooding on #BCHwy1 and No. 3 Road Overpass

- Crews survey the damage on #BCHwy7/ at Ruby Creek

- Overflow in the Fraser Valley at Whatcom Road Interchange
- Work on #BCHwy 1 at Patterson Creek
pic.twitter.com/j4jdZFvIx1

— BC Transportation (@TranBC) November 16, 2021

Furthermore, snow at high elevations melted under the warm rainfall,
exacerbating the flooding. Rainfall on Nov. 14 set records for many
places in the region. For example, Abbotsford recorded 100 millimeters
of rain that day, exceeding the previous record of 49 millimeters set in
1998. Hope had 174 millimeters, five times the amount in the record
year of 2018.

Did summer wildfires make the situation worse?

B.C. had a its second worst wildfire summer season in 2021, with more
than 1.600 fires charring nearly 8,700 square kilometers, mainly in the
southern part of the province. Only 2017 saw more forest lands burned.

Soils in forested landscapes are hydrophobic after severe fires—they
repel water. Super-heated air during a wildfire disperses waxy
compounds found in the uppermost forest litter layer. The compounds
coat mineral grains in the underlying soil, making it hydrophobic. The
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water-repelling layer is typically found at or a few centimeters below the
ground surface and is commonly covered by a layer of burned soil or
ash.

Many areas burned during the 2021 wildfires, such as around Merritt,
were deluged by rain the weekend of Nov. 13. It is possible that runoff
from these burned grounds was greater and more rapid because of the
hydrophobicity of the soil.

Is this related to climate change?

Scientists are generally reluctant to attribute single extreme weather
events to climate change, but the exceptional events of recent years are
shifting opinion.

Examples of such exceptional events include flooding in western
Germany and eastern Belgium and in Henan Province China, both in
July 2021; extreme heat and wildfires in Siberia in 2020 and 2021; and
the "heat dome" over western North America at the end of June 2021.

These events are so far "off scale" in comparison to past historic extreme
events that climate modelers assert that they would not have happened or
would not have been as severe were it not for climate change.

Such events are consistent with predictions made by atmospheric
scientists that weather extremes will become more frequent and more
severe as Earth's climate continues to warm.

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