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WHAT CREATES EXTREME
HEATWAVES AND COLD WAVES?

Air moves across the globe either from East to West or West to
East depending on where we are. However, as the air moves, its
direction is disturbed because of Earth’s rotation, landscape, and

temperature of a region.. These disturbances make waves in the air
flow, causing it to flow from North to South as well as from West to

East. These waves have a strong effect on our weather - bringing
warm air from the South or cold air from the North. If a wave
gets really large, then the air moves a long way South and North,
and the weather it brings will also be very warm and very cold.
Sometimes these waves stay in one region for a long-time along
with the weather patterns they bring, and this can cause extreme
temperatures - really hot, or really cold.

In order to prepare for and protect ourselves from extremely hot
or extremely cold weather, we need to know some key details
about these extreme events, such as: “how long will it stay super
hot or cold?” To better predict such extreme events, scientists
need to understand how the waves move and how strong they
become. One possible pathway to investigate this is to find how
far North or South the waves go. This is affected by atmospheric
circulation patterns called waveguides. These are flow patterns
in the atmospheric circulation that trap the atmospheric waves in
a particular region. Dr. Rachel White and her colleagues discuss
ways in which the waveguides can be used to better understand
and predict exireme weather events.

FORECASTING WEATHER
EXTREMES

Extreme weather events such as heatwaves, floods, cold snaps,
and droughts can have disastrous impacts on humans, destroying
property and even causing death. Due to global warming, many

extreme events are also expected to get stronger and occur
more frequently. However, the skill of predicting exireme
events in shortterm weather and future climate carries large
uncertainties.

Global warming will lead to, on average, hotter land, and
ocean temperatures with more heat waves as a result. Since the
atmosphere also gets more moisture from evaporation in a hot
climate, rains are expected to get heavier, and flooding is also
expected to get worse. On the other hand, global warming can
also affect waves in the atmosphere by affecting how strong
they are and how fast they move. Waves becoming strong or
stagnant directly affect the duration and strength of extreme
events. Unfortunately, this indirect effect of global warming on
extreme events is much less understood due to its complexity.

Currently, prediction and forecast models attempt to capture
the source and movement of waves along with their strength,
which is quite a difficult task due to the complexity of the physics
involved. So how do we solve this problem? Dr. White and her
colleagues propose a possible method through which we can
link waves to extreme events by using atmospheric waveguides.
Dr. White finds that waveguides are very well aligned with
strong waves. This makes perfect sense, since atmospheric
waveguides constrain the flow of waves, stopping them from
moving too far North or South. The strong waves controlled by
the waveguides are seen together with extremely warm and
cold events. This is quite a promising result since it implies that
we may be able to use waveguides to predict extreme weather
events without having to deal with the complexity of the waves
themselves.

Of course, this does not mean that we have simplified extreme
weather event prediction! We still need to figure out simple
techniques to detect waveguides. We also need to understand
the physics behind their existence and how they control wave
movement. Dr. White and her colleagues recommend that we
keep studying waveguides and waves to have a better under-
standing of how and when extreme weather events will happen.
Most importantly, these topics are complex and require a lot

of collaboration among climate scientists so that we can fill our
knowledge gaps and prepare our communities for the impacts of
climate change.




Time for GENACTION

Try this at Home:
EARTH IN YOUR HANDS

There is a lot of discussion among scientists regarding waves
and atmospheric flow. However, it is not very intuitive to simply
imagine how such waves form on a planet just because of
rotation and temperature variations. But there is a way you can
do experiments to see this, by building your own rotating fluid
tank! This can help form a mental picture of waves and weather
systems that are created by the flow of air on a rotating planet.

DIYnamics (Do-li-Yourself Dynamics!) builds a simple apparatus
that can be used to illustrate different aspects of Earth science
for students. Specifically, the Lego-based rotating fluid tank
provides a visualization of how the atmosphere behaves in a
rotating system. All you need to do is fill the tank with water
and start the rotation. Then, you drop several drops of dye into
the tank. You can then see how the colorful fluid moves inside
the tank as it forms disturbances and instabilities because of the
rotation. To find out what you need to buy, and instructions for
building and conducting experiments, check out the DIYnamics
webpage.

Climate Action
BECOME A CLIMATE
SCIENTIST

Explore how impactful extreme weather events are for your
community and how they are likely to change because of
climate change. First, find out which extreme weather events
are important for your region using the climate atlas (https://
climateatlas.ca/map ). Click on places on the map to find your
region and select each extreme event type at the bottom of the
map.

Look at different periods and scenarios or reduced
climate change (if we minimize emissions now). Based
on what you find out, discuss the following with
friends and family:

1.  Which extreme events are relevant for your
region?

2. How are these events expected to change in the
future with climate change?

3. How will these changes impact your community?

4. What can you do to prepare for such events if
they are on the horizon?

5. s it useful to check weather forecasts and
warnings now and then?

6. How much impact does reducing the amount of
greenhouse gas emissions make?

7. What can you, your community, and everyone
else in the world do to minimize the amount of
greenhouse gas emissions in the future?

MEET OUR LOCAL SCIENCE HERO
Dr. Rachel White

Dr. Rachel White is an Assistant Professor at the
University of British Columbia in the Earth, Ocean,
and Atmospheric Sciences department. She studies
Rossby waves — a distinctive, massive type of wave in
atmospheric circulation. At the moment, she is looking
at how atmospheric dynamics can help us predict the
likelihood of heat waves every summer, in places like
Vancouver She becqme intereste
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