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What we are going to cover this evening

The Basics — How does the weather work?
Basic Cloud Identification

The Pressure and Gradient

The Local Winds

Lightning

Weather Apps

Q&A






General Movements of Weather Systems
( ,_O;;‘a Across The Great Lakes




Weather — It is really this simple?
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Good Upward Forcing + Very Little Moisture =
Very Little Weather Happens

Good
Dynamical
Forcing

Atmospheric
Moisture

Very little weather happens



Weak Upward Forcing + Lots of Moisture =

Very Little Weather Happens

Weak
Dynamical
Forcing

Atmospheric
Moisture

Very little weather happens
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Atmospheric Lifting Mechanisms
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(b) Convectional (local heating)
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Moisture + Lift = Clouds...more clouds......
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Who invented the cloud
classification system?

Luke Howard - "the father of
meteorology" (28 November 1772
— 20 March 1864) was a British
manufacturing chemist and an
amateur meteorologist with broad
Interests In science.

His lasting contribution to science
IS a nomenclature system for
clouds, which he proposed in an
1802 ....and stands today



http://upload.wikimedia.org/wikipedia/commons/1/14/Luke_Howard.jpg
http://upload.wikimedia.org/wikipedia/commons/1/14/Luke_Howard.jpg

Why Study or Look At Clouds_
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Keep it Simple
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13



High-Level Clouds

*High-level clouds
form above 20,000
feet (6,000 meters)
Made up of all Ice
Crystals

Cirrus clouds with fog rolling in

Photo by Albert E. Theberge, Jr. NOAA Central Library/ NWS


http://ww2010.atmos.uiuc.edu/(Gh)/wwhlpr/cirrus.rxml?hret=/guides/mtr/cld/cldtyp/home.rxml







So what does it tell the Mariner — |
Falling Barometer, Winds from ;
the East...

Weather Change is ~24 hours
away. So enjoy you day out on
the water



You are here




sheet-like and nearly transparent
Weather Change is ~24 hrs. away



High clouds that thinly
cover the entire sky with
ice crystals.

Light passing through
these crystals may form
a halo.

Cirrostratus Clouds




Cirrocumulus Clouds

High clouds that are
rounded puffs, possibly
In rows, are less common
than cirrus.




Cirrocumulus clouds

Small, rounded white puffs.

small ripples in the cirrocumulus
resemble the scales of a fish.
"mackerel sky."

Again Change is ~24 hrs. away



Altostratus Clouds
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_ Picture

SRR T Taken Next

| Day

at 3:45 pm

(light snow)
(~23 hrs)
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C lea/ foir weather

fone ,

Large scale lift can
cause high clouds to
form hundreds of
Kilometers away.
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Fair Weather Cumulus

If these cumulus do not change height in 3-5
hrs. then fair weather continues
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Cumulus Congestus Clouds
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Clouds with vertical development that become larger in height, with
tops taking a ragged shape similar to cauliflower. Change is certain!
maybe just 1 or 2 hrs away















Cirrus Plume
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Rules of Thumb for Convection - 1

* If cumulus tops are
‘crisp’ and ‘well
defined’...

* the cloud will
continue to grow.




Rules of Thumb
for Storm Development - 2

* If cumulus tops are
‘ragged’ and ‘ill-
defined’...

* the cloud will not
continue to grow.




Cloud Formation Leading to
Sudden Severe Weather
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Pileus Cloud

An unusual cloud that forms
above a building cumulus by
deflected moist winds.



Pileus Cloud

http:/faustraliase veather.com/









Mammatus
Cumulus
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Gusts up to 50+ Knots
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Back to the Basic’s of Forecasting

Wind Vane
Cloud Identlflcatlon

Cumulus Stratus


http://en.wikipedia.org/wiki/File:Aneroid_barometer.JPG
http://en.wikipedia.org/wiki/File:Aneroid_barometer.JPG
http://en.wikipedia.org/wiki/File:Barograph_01.jpg
http://en.wikipedia.org/wiki/File:Barograph_01.jpg
http://en.wikipedia.org/wiki/File:Weathervane-NW12BJ.JPG
http://en.wikipedia.org/wiki/File:Weathervane-NW12BJ.JPG

Evangelista Torricelli
(1608—-1647) was an ltalian
physicist and mathematician,
best known for his invention
of the barometer



sAneroid

Atmospheric
Fressure

Sealed
Aneroid

Aneroid Cell




Digital/Electronic

Typical sensor

millibars

Air Pressure at WPOM1
Image Credit: MOAA/NWSMOBC
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https://www.celestaire.com/components/com_virtuemart/shop_image/product/Electronic_Barom_49ebc4362674f.png
https://www.celestaire.com/components/com_virtuemart/shop_image/product/Electronic_Barom_49ebc4362674f.png

How to use, read and calibrate the Barometer

Marker Needle
Measuring

Needle



“Adjusting” or “Calibration” Screw on the back of and
Aneroid Barometer

Set
Screw
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Barometers and Weather Forecasting

Actual Pressure vs Change of Pressure

Table 5.5-2 NWS Definition of Rapid Change'

Term

Pressure change
over 1 Hour

Minimum change
over 3 Hours

Rising or falling rapidly

2 mb or more

at least 1 mb

Table 5.5-3 Met Office Definition of Pressure Change

Pressure Change

Pressure Change

L Over 3 Hours Over 6 Hours?
Steady Less than 0.1 mb Less than 0.2 mb
Rising or falling slowly |  0.1to 1.5 mb 0.2to 3 mb
Rising or falling 1.6t03.5mb 3.2to7mb
Rising or falling quickly 3.6t06.0 mb 7.2t012 mb

Rising or falling very rapidly

-

More than 6.0 mb

More than 12 mb




General Rule for Wind Speed
Increase and Pressure
Change
“4.5-6” Guideline to Pressure as Wind Forecaster

7
" Less than 3 mb
3to 4 mb

More than 5 mb




Appendix 5a. Weather Forecasting Table — Northern Hemisphere*

BAROMETER AT SEA LEVEL WIND CHARACTER OF WEATHER
Rising
1019 to 1023 Rising rapidly SW to NW Fair followed within 2 days by rain.
< 1016 Rising slowly S to SW Salzasrlng within a few hours and fair for several
< 1009 Rising rapidly Going to W Clearing and colder
Steady
> 1023 SW to NW Continued fair with no decided temperature
change.
Steady Fai ith sligh h f. 2
1019 to 1023 SW to NW d:;,rswn slight temperature changes for 1 or
Falling
Falling slowly SW to NW Slowly rising temperature and fair for 2 days.
> 1023 In summer with light winds, rain may not fall for
Falling slowly E to NE several days.
In winter, rain in 24 hours.
. S to SE Rain within 24 hours.
Falling slowly —
SE to NE Rain in 12 to 18 hours.
1019 to 1023 S to SE Wind increasing in force; rain within 12 to 24
Falling rapidly hours.
SE to NE Increasing wind and rain within 12 hours.
In summer, rain probably in 12 hours.
" . In winter, rain or snow with increasing winds will
<1018 Failing rapidly EtoNE often set in when the barometer begins to fall
and the wind sets in from the NE
Falling slowly SE to NE Rain will continue 1 or 2 days.
SE to NE Rain with high winds, followed within 36 hours
< 1016 . by clearing and, in winter, colder temperatures.
Falling rapidly . - T
Sto E Severe storm imminent, followed within 24 hours
by clearing and, in winter, colder temperatures.
< 1009 Falling rapidly EtoN Severe NE gale and heavy rain; in winter, heavy

snow followed by a cold wave.
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SEA-LEVEL PRESSURE CHART Isobars
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Smoothed Isobar )Maps
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Other Forces That Act On the
Local Wind

Stable and Unstable air
*Time of Day
Inversions
-Geography and Topography
Local Lake and Land Breezes

Cumulus Clouds and Storms
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Sea Breeze Circulation Cell

Land Breeze Circulation Cell

(‘_\‘

Circulation cell can extend Land breeze fromt
10 - 30 kilometres offshore

Circulation cell can extend
10 - 30 kilometres offshore )
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windspeed (knots)

Under a Weak or Flat Gradient — A weak Weather Regime

Daily Cycle of Wind Speed
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Funnelling
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Channelling Winds
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Coastal Convergance Due to Channelling




Lee Effects

Onshore Winds

High Land

Confused sea

Wind strength over the sea
e T t0 10 times the height of the Cliff =

Confused seas

Confused steep sea




® 2010 Google ‘ OO [e
Image ® 2010 DigitalGlobe ©2009

Imag@@ 2010 TerraMetrics
® 2010 Europa Technologies
43°38'19.18"N 79°19'50.185W  elev 2151t

Imagery Date: Aug 31, 2009 Eye alt 11562 ft



gradient wind gradient wind

overturning air
brings gradient Stable
wind down with it

surface wind no surface wind

(calm)

Unstable Air bromotes mixing from winds above the
ground to the Surface - Stable does not
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http://upload.wikimedia.org/wikipedia/commons/b/b9/SmokeCeilingInLochcarron.jpg
http://upload.wikimedia.org/wikipedia/commons/b/b9/SmokeCeilingInLochcarron.jpg
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Lightning and.the
Sallor




Facts and myths about lightning

*The purpose of lightning protection is NOT to stop the lightning from
striking. (T or F)

Lightning grounding systems controls the “PATH” of the lightning after it
hits. (T or F)

sLightning can strike in the same place twice or more. (T or F)

Lightning always strikes the tallest object. (T or F)

*Rubber tires protect you in a car during a lightning storm. (T or F)



What are the Chances of Lightning Striking Your Boat?

The following statistics are based on all of the BoatUS Marine
Insurance claims for lightning damage over a five-year period.

Auxiliary Sail .6% Six out of 1000
Multi-hull sail .5% Five out of 1000
Trawlers .3% Three out of 1000
Sail Only .2% Two out of 1000
Cruisers .1% One out of 1000
Runabouts .02% Two out of 10,000

Source: BoatUS Marine Insurance Claim Files

*General Population 1in 14.5 Million*
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A BOLT OUT OF THE BI.UE

A storm cloud over

...can send a lightning bolt

into a sunny suburban baseball
field complex 8 miles owoy
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The top half of the decorative ornament was found‘b‘bme
100 feet on the other side of the building. Notice the shiny .
melted region, the point of contact with i € lightning strike:
The top of this ball was “physically” pu Rethfrom within,
most likely a compression burst of air Bein *’&upe,;.,.heated
- by the lightning strlk, -

off
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http://www.inspect-ny.com/lightning/Lightning_House_Fire017-DFs.jpg
http://www.inspect-ny.com/lightning/Lightning_House_Fire017-DFs.jpg

THUNDER
Thunder is the acoustic shock wave caused by the extreme
heat generated by a lightning flash.
*The air is instantaneously heated to as much as 50,000 F
(~28,000 C), five times the surface of the sun!
*Ilts expansion rate exceeds the speed of sound, and a sonic
boom (thunder) results.

Learn the “30-30 rule”
*Take appropriate shelter when you can count 30
seconds or less between lightning and thunder.
‘Remain sheltered for 30 minutes after the last
thunder.
‘New Rule “When Thunder Roars — Go Indoors!”




What to do If you are outside

1. Seek shelter in a truck, car, or van.

2. Stay 15 feet away from other people to avoid transfer of shock.
3. Stay away from trees, picnic shelters or rain shelters, and
canopies.

4. Hide in ditches or places of lower levels, but try to avoid water
o. If this is not an option, crouch down with your feet together and cover
your ears to protect them from the thunder.




Weather Apps




Met Tools - Radar

Professional Radar for
the Average Joe

Weather radar that goes with you anywhere.

£ Download on the

& Mac App Store

£ Download on the

| @& AppStore 7 |
GETITON ' ' B Getit from |
» Google Play | | B Micros ft%

https://radarscope.io/
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Super-Res Reflectivity Tilt 1

Super-Res Velocity Tilt 1
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Met Tools - Lightning

M masnnd Pawa i viben PN
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https://www.lightningmaps.org
https://http://en.blitzortung.org

https://weather.gc.ca/lightning/index_e.html

BlitzortunglLive
’ Iphone/IPAD

Blitzortung Lightning Monitor https://skyscancanada.com/
Android
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https://skyscancanada.com/
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Met Tools - Websites
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@ The Weather

Network

https://weather.gc.ca/

e U Windy:y
h

https://www.theweathernetwork.com/ca

el

https://www.windy.com
105

https://www.wunderground.com/wundermap

But Be Careful....

Lots of free websites
and API’s are not
monitored and are
machine only products,
May not be current,
linkages to Canadian
weather incorrect
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zZyGrib

http://zygrib.org/

https://www.predictwind.com/ (o’
Canadsi Windy (I0S AND Android)
WeatherCAN
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