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to the skies these days
what’s in store.



Throughout human history, we've relied on a
combination of observation and superstition
to forecast the weather. With severe weather
events becoming more common, our age-old
preoccupation with the weather seems well-
advised. What can we, as lay sky-readers, read
from our prairie skies?

I asked Josh Classen, meteorologist with CTV
News, if the casual observer—with a bit of
education—can make accurate predictions.

“I think the key is ‘with a bit of education,””’
he says cheerfully. “We didn’t always have
computer models and forecasts in our pocket.
There was a long stretch of time when people
made forecasts based on simple things, like
wind direction—whether the clouds are
moving in the same or opposite directions at
different heights, for example.”

Wind experienced on the ground doesn’t
necessarily indicate what’s happening far
above in the atmosphere. Nor does every
dark cloud hold rain. “The darkness of a
cloud depends on its density,” Josh explains.
“A cloud is just condensation.” High flufty
cumulus clouds usually portend good
weather. If there’s enough moisture in the
air, as the day warms up, and air starts to rise,
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soft puffy clouds are formed when rising air
reaches the condensation level.

One of the easiest cloud formations to
identify is the mackerel sky—that bumpy
mattress of cloud like the markings of
mackerel fish. Usually harmless, a mackerel
sky forms when there’s turbulence in the
atmosphere—rising and falling air currents.
“Where it’s rising you're seeing clear skies,”
Josh says, “where it’s falling, you've got those
little pouches forming.”

Some old weather proverbs turn out

to hold truth, such as “Red sky in the
morning, sailor take warning; red sky at
night, sailor’s delight.”

“There’s a basis for that,” Josh says. “Red sky
at night indicates higher pressure moving in
from the west — and high pressure generally
means clearer skies. Red sky in the morning
indicates lower pressure moving in from the
west — and low pressure systems generally
bring clouds and the chance of precipitation.

The higher the cloud, the fairer the weather,
but we can’t always judge height from
our vantage point on the ground. Cirrus

A Red sky at night,
a prairie delight.
The mackerel sky
resembles the
markings of the
mackerel fish.

> (Top) A single bolt
of cloud-to-ground
lightning, producing
one giant clap of
thunder over the
grasslands. Notice

the bottom of the
anvil-shaped cloud
and the rain core in the
background.

> (Bottom) Cloud-to-
cloud lighting, or sheet
lightning, with many
jagged tines, produces
rolling thunder, each
tine creating noise.




clouds—high, wispy clouds like trailing white
hair—together with a falling barometer, often
predict rain. On the Prairies, we often see weather
fronts coming in from a great distance. Watch out
for anvil-shaped clouds that descend from larger
cloud masses. The advancing and retreating edges
are defined by the point and the rounded edge of
the anvil respectively. The bottom of the anvil-
shaped cloud often reveals a rain core, a corridor of
precipitation that is pushed by the wind.

Lightning and thunder are intriguing weather
phenomena to take note of. The trick many

of us learned as children to reckon lightning'’s
distance—counting one-thousand-and-one, one-
thousand-and-two etcetera—is fairly correct. “The
rule of thumb is for every three seconds counted,
lightning is approximately one kilometre away,”
Josh says. “If you count less than 30 seconds
between seeing the lightning and hearing the
thunder, then it’s within a ten-kilometre radius. If
you count less than three seconds, it’s really close
and you should get inside.”

Straight bolts of lightning—cloud-to-ground
lightning without jagged arms—produce less
noise than forked lightning with many tines.
“When lightning heats up the air, it’s moving a
hundred thousand kilometres per second,” Josh
explains.”As it blasts through the air, it causes
the air to expand rapidly outwards. It’s like if you
have a paper bag full of air and you pop it; it's
not the bag ripping that makes the noise, it’s the
air exploding. That’s what you’re hearing from
lightning. With a single bolt, you will only hear
one clap of thunder, but with forked lightning—
many jagged arms off the main bolt—you will
hear rolling, rumbling thunder, because each of
those tines will create noise.”

Another type of lightning—cloud-to-cloud
lightning—produces a jagged horizontal bolt that
doesn’t reach the ground. Instead, cloud-to-cloud
lightning appears to ricochet off the clouds. The
top of the cloud is positively charged and the
bottom negatively charged. Usually lightning
seeks the ground, which is negatively charged,
but sometimes the positively charged top of the
cloud finds the bottom of the negatively charged
adjacent cloud. This creates the spectacular
lightshow we call sheet lightning.

Dangerous cloud formations can also be observed
from the ground. A mesocycle may form inside a
thundercloud. A rotating air mass indicates strong
wind speeds or changing wind direction that cause
parts of the lower atmosphere to spin in long
columns. The thunderstorm’s convective updraft
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tilts the column’s orientation until it may rotate into
a near vertical position. A tornado is a very small
extension of the larger rotation of a mesocyclone.

You can make some predictions about short-term
weather—say to within a few hours or even a day—
but, as Josh points out, “You won't figure out what
it’s going to be like four days from now.” We’ve come
to rely on weather apps to predict what to expect a
few days in advance. Forecasting has become more
accurate in the last decade or so because of increased
computing power.

Modern weather forecasting models use a
combination of historical data and pattern
recognition. When Josh first started as a
meteorologist seventeen years ago, there were only
a couple of models he could access. “You'd hit
‘render’ on your machine and walk away for two-
and-a-half hours, then come back, and hopefully it
was rendered properly. Now, everything—humidity
levels, cloud cover, precipitation—renders in real
time, all with the click of a button.”

Different weather models run slightly different
calculations. One model might predict wind
velocity; another model, temperature; a third,
cloud cover. “Eventually,” says Josh, “weather
reporters will be replaced by computers, but for the
time being you get better forecasts with a human
involved, taking bits and pieces that are best from
all those models.”

The weather apps on our phone usually use only
one model, which works well enough until we get
into seasonal transition periods. “Some models don’t
handle those big swings in the spring or fall very
well,” Josh says. Part of the meteorologist’s job is to
compare actual weather with forecast weather, and
to make adjustments. “The model may say 22.6 for
today and 24.4 for tomorrow, but we know there’s
about a two- or three-degree cool bias to those
models. Based on what’s happened yesterday, we can
apply that bias to the short-term forecast. It’s tougher
to do that longer term.”

Josh used to visit the Environment Canada offices to
watch the way meteorologists did things “old-style.”
“Twenty-five years ago, they worked with maps the
size of a desk, and hand-drew their isobars and their
areas of high and low pressure. I still can’t get my
head around exactly how they did it—with reams

of paper printouts and numbers, doing what the
computers do for us now.”



A The dassic storm
cloud, anvil-shaped,
descending from
overhead cloud
cover, and revealing
the corridor of
precipitation pushed
by the wind.

<« (Top) The weather
phenomenon virga is
produced when rain
evaporates before it
hits the ground.

<« (Middle) Like a
rainbow, a foghow,
with fairly dense fog
beneath and blue

sky above, is formed
from water droplets
splitting and refracting
sunlight.

< (Bottom) A
mesocyclone forming
inside a thundercloud
indicates strong wind
speeds and changing
wind direction which
may develop into a
tornado.

Weather models continually improve;
however, climate change has made
forecasting trickier—especially using models
based on historical data. “The environments
in which those weather systems were
developed were different from what we're
seeing today,” Josh points out. “For example,
we’ve noticed the last three La Ninas haven't
performed the way we think they should.
They're not as cold, they’re not as wet. Also,
forecast models don’t necessarily recognize
smoke in the atmosphere from forest fires,
so predictions for precipitation may be
completely out of whack.”

Around the world, weather modification
programs attempt to manipulate conditions
to manage water resources. “Seeding” clouds
involves injecting particles of salt or silver
iodide. A weather modification project in
southern Alberta aims to prevent major
hailstorms from hitting Calgary, which is

in a “hail alley” from the Rocky Mountains.
“The seeding particles increase condensation
nuclei inside clouds, so precipitation falls
sooner,” Josh explains. “Hail still may fall,
but in theory the hailstones will be smaller
and hit sooner, before the storm matures. As
we know, it doesn’t always work.”

Weather modification is expensive and not
always effective. Last year’s massive hailstorm
in Calgary caused an estimated $3.25 billion

Reading Prairie Skies

in damage. So, what can we do about the
weather? One branch of climatology focuses
on climate change mitigation, which
includes developing early warning alerts,
building levees, and relocating populations—
things we can do to prepare for severe events.

Another branch of climatology focuses on
geoengineering, but to Josh’s mind, “We
know what the problem is, and we need to
address it.” Interventions like the Montreal
Protocol—the international agreement to
phase out ozone-depleting substances to
reduce CFCs (chlorofluorocarbons)—have
worked. “We know with reduced CFCs the
ozone eventually repairs itself. We know
we have to get off fossil fuels—though that
won't happen overnight,” Josh says. “If you
talk to climatologists, they will usually tell
you that rain-seeding cannons or big shade
structures in the upper atmosphere to block
incoming sunlight will create more problems
than they solve.”

Predicting the weather from our prairie skies
isn’t always possible, but that won't stop

us from looking skyward. Our attention

to the weather is a wise adaptation. From
watching animal behaviour to pig spleen
prognostication, our concern is rooted in our
“need to know.” And it’s not all doom and
gloom. We can count on some pretty nice

summer days ahead. x A
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