
16 Sept., 2011Goals for today: Goals for today: 

•  What is “sea-level corrected” surface pressure?What is “sea-level corrected” surface pressure?
  

•  What is a “constant pressure surface”?What is a “constant pressure surface”?

•  Weather map familiarization**Weather map familiarization**

•  The surface analysis – isobars, decoding station dataThe surface analysis – isobars, decoding station data

•  To understand weather we also need to depict the atmosphere To understand weather we also need to depict the atmosphere 
aloft. The lowest “mandatory level” above the surface is the 850 aloft. The lowest “mandatory level” above the surface is the 850 
hPa level. We'll look at the 850 hPa analysis – height contours, hPa level. We'll look at the 850 hPa analysis – height contours, 
isothermsisotherms

lec4.odp
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** There's a lot of information on these weather maps, and it will take 
time (and repeated in-class discussions) to help you sort out that 
which is the most important.

We are covering this material out of synch (it is Ch 4 material) to get 
going asap on practical weather discussions

Tables/diagrams for 
decoding weather 
map data are given 
at the back of this file



• pressure varies rapidly with height (about 10 Pa m-1)

• horizontal pressure gradients control the wind, so we need to 
compare pressures at different places at the same altitude – by 
convention, this is taken to be sea-level

• what is done is to consider a fictitious column of air from ground-
level down to sea-level, and to assign this a temperature; then the 
hydrostatic law (covered in Ch. 4) is used to compute an effective 
sea-level pressure (we’ll ignore the details)

• this is what is plotted on the surface analysis  
elevated station

sea-level

false air column

Sea-level pressure versus “surface” or “station” pressure  (p108)

• and is larger than the pressure 
that would be measured by a 
barometer at gnd level



On the slide to follow, an example of the “surface analysis,” notice:

• the closer the isobars are packed together, the more rapidly the (sea-level) pressure 
is varying (in space, horizontally)

• that (on this occasion) isobars were widely spaced over central B.C. Even though the 
terrain is mountainous – the sea-level correction has eliminated the effects of ground 
elevation

• that in central B.C. winds are weak

• that over Alberta and Saskatchewan the isobars are closely spaced around the High 
(or “anticyclone”) and the winds there are

• strong

• spiralling clockwise around the pressure centre

Please decode the temperature, dewpoint and pressure for Edmonton



This symbol marks 
location of 
pressure centre

To access this (type of) chart via our URLs:

 Environment Canada Analyses & Forecasts

 Analysis Charts



1012

1020

1016

1024

1028

At this station:
• Pressure?
• Temperature?
• Dewpoint?
• Wind direction?
• Wind speed?
• Sky condition?
• Pressure trend?
• Low cloud type?

1032

MSC sfc analysis 18Z Wed 14 Sept. 2011



Wind is named for the direction it blows FROM Wind is named for the direction it blows FROM 

N

E

 S
180

 270 W

NW NE

SESW

NNE

ENE

ESE

SSESSW

WSW

WNW

NNW
The table below is taken from the 
Canadian Climate Normals, published on 
line (accessible through our web URLs)



Height of the 850 hPa surface

Over any point on the earth’s surface, Over any point on the earth’s surface, 
the 850 hPa height is defined as the the 850 hPa height is defined as the 
height above sea-level at which height above sea-level at which 
atmospheric pressure has dropped to atmospheric pressure has dropped to 
850 hPa. Lines of constant 850 hPa 850 hPa. Lines of constant 850 hPa 
height are called “isolines” or height are called “isolines” or 
“contours” of 850 hPa height, and “contours” of 850 hPa height, and 
labelled in decameters (“dam”), where labelled in decameters (“dam”), where 
1 dam = 10 m1 dam = 10 m



MSC 850 hPa analysis 00Z Thurs 15 Sept. 2011

This example is 
timed just a few 
hours (6 hours) 
after the surface 
chart given above

• light SE wind over 
Edmonton, where 
the height of the 
850 hPa sfc is 144 
dam

• the low in the E. 
arctic is well defined 
by the tightly-
packed height 
contours, implying 
strong winds

• dashed lines are 
isotherms, the 
bolded one is the 
freezing contour 

SIGNIFICANT 
WEATHER 
DISCUSSION ISSUED 
BY THE PRAIRIE AND 
ARCTIC STORM 
PREDICTION CENTRE 
OF ENVIRONMENT 
CANADA AT 2:00 PM 
CDT WEDNESDAY 
SEPTEMBER 14 2011.

HIGH ARCTIC.. THE 
SNOWFALL WARNING 
WILL REMAIN EFFECT 
FOR THIS EVENING 
UNTIL THIS EVENING... 
BEHIND THE LOW, 
STRONG NWLY WINDS 
WILL DEVELOP 
PRODUCING GALES IN 
SOME AREAS AND 
LOCAL BLOWING 
SNOW.



Surface chart Upper chart
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Height in dam
(coded)**

** on the 850 hPa chart, place a 1 in front

T

T
d

Sea-level crrct'd 
pressure**

**insert 10 or 9 on the left, 
and a decimal point before 
the final digit, to give sea-
level corrected pressure in 
hPa 

Decoding – further elements laterDecoding – further elements later

Fractional sky 
coverage by cloud



(see Appendix C or web URL for more detail) Wind code in m s-1

10 m s-1 (NW)

7.5 m s-1 (ENE)

17.5 m s-1 (SW)

Celcius on Canadian maps



Low cloud type chart – from the NavCanada URL in our listLow cloud type chart – from the NavCanada URL in our list

(there are more symbols – list truncated here)

If a symbol is not given on one of the lecture slides, your familiarity If a symbol is not given on one of the lecture slides, your familiarity 
with it is not examinablewith it is not examinable
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