Chapter 13. Air masses and fronts TOW, EAS U.Albera, last mod. 23 Nov 2016

TABLE 13.1 | Air-mass classification.

Air-Mass Name Air-Mass Symbol Characteristics Source Region
Continental Arctic cA very cold and dry Arctic and Antarctic
(Continental Antarctic) (cAA) very stable (winter only)
Continental Polar cP cold and dry high-latitude continents
stable in winter and ice-covered oceans

slightly unstable in summer

Maritime Polar mP cool and moist high-latitude oceans
unstable
Maritime Tropical mT warm and moist subtropical oceans

unstable on west side of oceans
stable on east side of oceans

Continental Tropical cT hot and dry subtropical deserts
very unstable (summer only in North America)

- body of air with rather uniform T, T over large horizontal distance; air-masses are
~ separated by narrow boundary zones, ie. “fronts” ‘

e originate by having stagnated (light winds, anticyclonic conditions) in a
~geographically uniform “source region,” where surface exchange of energy and
moisture conditions the character and stability of this mass of air
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 in mid latitudes strong spatial variation in T, P (etc.) results in strong winds. In
mid-latitudes therefore we have a transition zone: air masses invade, confront
each other across fronts, are modified... producing “weather”

« concept of “air-mass weather” — static — because one is in the interior of an air-
mass: diurnal changes persist, driven by the surface energy budget

* passage of a front is a significant weather event — large sudden change

~ Thermal contrast across

cold front typically stronger
Cold Air Mass o

COLDEST COLD

L Temperature contrast
F ‘9\99 \ between two air masses
9, implies gravitational
@ Vo
& WARM |
Z ~ potential energy to fuel a
% [/ SECTOR .
O Warm Air Mass midlatitude storm
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Winter weather in Cdn prairies

dominated by cA and (modified)
mP air masses... the Chinook is
associated with incursion of mP

air

Atlantic mP air masses affect east
coast of N. America less often than
Pacific mP affects the west coast
(due to generally westerly mid.
latitude wind)

Advected onshore by NE winds

(typically due to lows moving up the

east coast), Atlantic mP air tends to
Fig 13.3 ‘ |

be cold and moist




Ch13. Formation of cA air mass (Yukon Alaska, NWT)
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I frequent migrating storms in
cold this region (climatological |
cA “signature is the “Aleutian low”)

very stable Alaska
Yecritor
very cold Yukn
\\ Y
| \
Gulf of H& modified mP
ng Alaska — .
heat & AN . ("Pacific air”)
€a cold Loss f Vapour in teaved St
Vapour |
i conditionally ever Mountams.
added A URATUDIRERE . T —
mP \ _unstable
over sea
(QH 4 QE) cool, moist Seattle

Washingt

Portland

Air masses are constantly being modified/moderated by surface Oregor
exchange, as well as by internal mixing, phase changes & precip,...
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Air mass modification — lake effect snows 7/13

* ice-free lake
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* long overwater fetch

Youtube link — Lake Effect clouds at Buffalo Nov. 2014...

www.youtube.com/watch?v=KA9XNRHxKbg

(Thanks to Max Lorsignol)
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Ch13. Fronts — representation on charts
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Fig 13.10
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e B >

a) b) Warm front — warm air advancing at front
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Ch13. Characteristics of cold front (/V, /;e,m's]ﬂ.cre>*

9/13
/'/Idf/'callf\/-(_ 07( na?’mre o7£

qg Cllﬁﬂ es
A B

N
Temperature (°C) 1°C\W\
Dew Point Temperature (°C) | -5°C 5°C )
Wind Direction WNW SSW />
Pressure Rising Falling

Clear Clouds
Skies | and Rain

. Fig 13.13b
0.0
0 %0

0t’.)

0N ,0
oo
0
d 00
0



John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson


John Wilson



Ch13. Characteristics of warm front in Ai(d"""’e M,\/ 10/13
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Fig 13.14a Cloud and Rain

* Front runs along

Fig 13.14b
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Ch13. Example of a cold front A
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Ch13. Example of a cold front
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| Blue dashed line is the

position of the front at
the surface.

Aloft, due to frontal
slope (nominally
1:100), front is of order
of 100 km upstream
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Criteria to locate fronts (ie. air mass boundaries) 13/13

* large AT over short distance (packed isotherms)

- large AT, over short distance - rare to see all of these signs
* somewhat subjective
* sudden change in wind direction * no two fronts are exactly alike

* sudden change in sign or magnitude of pressure trend AP /At
* cloud and precipitation pattern
* front located along troughline (ie. along kink or bend in isobars)

As a front sweeps by, these spatial changes are experienced as a rapid
temporal change.

Signs of cold frontal passage in Alberta: suddenly gusting wind turns from
SE or S or SW towards W or NW; rapid cooling; clearing follows; pressure
begins to rise


John Wilson



Topics/concepts covered

 the five named air masses

e concept of "air-mass weather"

* mechanism to produce a cA air-mass

 the arctic vortex & arctic outbreak (shallow dome of cA air)

e generalities of air-mass modification; examples (Chinook; lake effect snow)
* types of fronts and their symbols

* identifying features and weather characteristic of cold & warm fronts
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