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Mame: Unit 3: Weather, Climate & The Atmosphere NOTES: 3.07

FOCUS: Weather Maps & Meteorology

ESSENTIAL QUESTION: Can you explain how meteorologists use atmospheric data to
predict weather? Can you interpret a weather map in order to predict upcoming

weather in our area?

What do you already know?

\/\)f OK/\' ‘/\2\(‘ is the state of the atmosphere at a given time in a

particular place.

e Weather is affected by %) TL’SS U ( Q S V§+e W\S
a"\‘\ MasSeS ! ,and -@Can ts /:
o Pressure systems can be \/'qu’\ or (OV\/
o Air masses are classified accor:ijlng to their ‘\CM%?(’ ri\ ’)'% re g
humid /%\ .
o Fronts can be QO A \/\/a rim, 5’{_0\){‘\6 NA TN/,
or OCC luded /

Describing Weather

e A complete report of weather includes a description of "\‘E’ Wl;f’@r“‘(_b\ VQ
pressae prec.p,h&\ov\ Wind Speed
\/\Mv\ d J‘Y &C(GU\A Cover
e Temperature: Measures the ’\‘\\QVM&\ C ¥\ € ¢\/ within a volume of air.
Fok en \’\e,\ + : standard sca/Ie used in the United

States, especially on weather maps.

o
= Water freezes: 32— F

(-]
=  Water boils: 2‘ 12 /
o ? o
= Average temperature in N.C.: E/[ (January), O (July)
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— GCQ S (WS :standard scale used
Fsc A

worldwide, especially on weather maps.

F_BQ — * Water freezes: _( QOC‘/ — ' : = 5 N
( 2é :< * Water boils: lOOOC/a m q

? f = Avg. temp.in N.C.: =5 C (Jan),
(X S *t32:F 27Cuwy

o € V'\f\ . official metric unit

-320 - Ajr Freeze

for temperature; based on the standard i

of L &03(\ ( \"-\-Q. &v%he

theoretical temperature at which molecules stop moving).

" Water freezes: 2 73 /<

= Water boi!s:ﬂ/<
»  Average temperature in N.C.: 279/<{January),3mK(July]

e Pressure: The ’Po ("( € that air exerts over a certain area due to its

weight or motion. l +
o Low pressure C 0“0(7/ ) S OVW\V , (X \V\;
weather / /

® Pressure readings from 980mb to 1020mb
o High pressure=C ) A ’?‘t T 0\(\7/

O haze
weather rN
» Pressure readings from | O2Q«Lto IOSO V\L ke
\ . . A - J —S» dust or sand storm
* Precipitation: 1 %M‘ or SO { water falling
= fogy
frbm the sky . drizzle
\
CoTes in 5 forms: ‘—a W)  Snhoh . rain
Sleet ; hdfl.or T
N v showers
{rGQZ'\r:g Can Jax hail
2 thunderstorm

Weather Symbols
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e Wind Speed & Direction: .
o Speed is measured in m )\ ,C’S 602 « \'\OQ\ < .

o Direction is given as O( Cﬁ ees of a Go° \

circle, where the weather station is the i #

C S V\AVC " of the circle and the degrees

tells you the direction '{\ TOw which

the wind is blowing.
o Ex: 12 mph 225° = Wind traveling at

lz Y\FB from the S W

e Humidity: Measures the amount of 1§oc
W “-A(fer Uerpg © in the air.
o Expressgd on a scale from O d/g_ to IOOZ ;
= 100% means that the air is holding as M uc \‘\ Mot S‘,—"" e
as H' fGSS.\L{y can gt 'Hna\’\' ’\Tem'}oef?\’\"’\"(

e (Cloud CDVT: Described by percentage of sky coverage.

o C ‘eﬂ‘r = 0-10% cloud cover O CLEANR EIF O cLouDY
o S‘(_Od— { e "Cx = 10-50% cloud cover

MAINLY
o E ™o k(\'\ =50-90% cloud cover @ sy 0 OVERCAST
o QUETCAS ¥ - 100% cloud cover @ S . ==

OVERCAST

From Weather Stations to Weather Maps

e Meteorologists at NOAA ( A(CL/& I\d\’\a~( &‘eqv\ < Q)L—
A )ﬁ'\os 0/1 el A‘(}( MmN '\S’\' et L on) collect data from

over SOO weather stations daily to produce weather maps across the

country.
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. Cown P 1 7€ a
e Data from all thge_zvgather stations is | and
Conn€ctighs
are made.

o Areas with similar ’ke ""\'I?Q rﬁ’\’u \(Q are connected by lines
called lSo ‘k L’)Q\"W\S

o “iso”= C % W\a \ , “therm” = hea\{\
. M lines M Topurding (%)

that do not

Cass |

= Show
demperstule -
jrox’a('\e"\‘ks Pf.:

across the country. £ 8 I ) [t i ol !

= Reflect the location of,
the :j\c b s coam ’G"O'\ ks
o Areas with simi)ar pYlessu(l are connected by lines
called ’\SO a\‘u£
o “lso”=_@ %\A“\ l . hors’=
'0 rcessale
measurementV
» Shoo ’H\ lines
that do not
St6SS .
* Form imperfect AN ~)
CI\\(CKC S o OV"\\S around &
Nressare Sysfems.

Il /
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Practicing Isothermss
M
4 /

This map shows the air temperature for various locations over the contiguous U.S.

The values are in °F.

Objective

The student will be able to draw lines connecting equal values of temperatures, every
10°F. (Remember, these lines (called isotherms) are smooth and do not cross each

other).
Procedure

1. You will draw lines connecting the temperatures. However, you will also need to
interpolate between values. Interpolation involves estimating values between
stations which will enable you to properly analyze a map.
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2. Begin by drawing from the 40°F temperature in Seattle, Washington (top left
value). Since we want to connect all the 40°F temperatures together, the nearest
40°F value is located in Reno, Nevada, (southeast of Seattle). However, in order
to get there you must draw a line between a 50°F temperature along the Oregon
coast and a 30°F temperature in Idaho. Since 40°F is halfway between the two
locations, your line from Seattle should pass halfway between the 50°F and 30°F
temperatures. Place a light dot halfway between the 50°F and 30°F
temperatures. This is your interpolated 40°F location.

3. Next connect the Seattle 40°F temperature with the Reno 40°F temperature
ensuring your line moves through your interpolated 40°F temperature. Continue
connecting the 40°F temperatures until you get to Texas.

4. Now your line will pass between two values, 60°F and 30°F. Like the last time,
you should make a mark between the 60°F and 30°F but this time a 50°F is also
to be interpolated in addition to the 40°F. Between the 60°F and 30°F
temperatures, place a small dot about 1/3 the distance from the 30°F and
another small dot about 2/3 the distance from the 30°F. These dots become
your interpolated 40°F and 50°F temperatures.

5. Finish drawing your 40°F isotherm passing through your interpolated 40°F value.

6. Repeat the above procedures with the other isotherms drawn at 10°F intervals.

7. Label your isotherms at the far western and eastern ends with their
temperature values.

8. The only isotherm that should form a closed shape is the one for 20°F.

Analysis
Isotherms are used to identify warm and cold air masses.
1. Shade, in blue, the region with the lowest temperatures.

2. Shade, in red, the region with the warmest air.
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Practicing Isobars

This map shows the sea level pressures for various locations aver the contiguous U.S. The

values are in whole millibars.

Objective

The student will draw lines connecting identical values of air pressure. Remember,
these lines, called isobars, do not cross each other. Isobars are usually drawn for every
four millibars, using 1000 millibars as the starting point. Therefore, these lines will
have values of 1000, 1004, 1008, 1012, 1016, 1020, 1024, etc., or 996, 992, 988, 984,
980, etc.

Procedure

1. Begin drawing from the 1024 millibars station pressure over Salt Lake City, Utah
(highlighted). Draw a line to the next 1024 value located to the northeast (upper right).
Without lifting your pencil draw a line to the next 1024 value located to the south and
then to the one located southwest, finally returning to the Salt Lake City value.
Remember, isobars are smooth lines with few, if any, kinks that usually form a closed
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shape.The result is an elongated circle, centered approximately over Eastern Utah. The
line that was drawn represents the 1024 millibars line and you can expect the pressure
to be 1024 millibars everywhere along that line.

2. Repeat the procedure with the next isobar value. Remember, the value between
isobars is 4 millibars. Since there are no 1028 millibars values on the map, then your
next line will follow the 1020 millibars reports.

3. Continue with the remaining values until you have all the reports connected with an
isobar. **Hint: The 1016 isobar on the west coast will form a line, but NOT a closed
circle. The 1016 isobar in the eastern U.S. WILL form a closed shape.

4. Label each isobar with the appropriate value. Traditionally, only the last two digits are
used for labels. For example, the label on the 1024 mb isobar would be 24. A 1008 mb
isobar would be labeled 08. A 992 mb isobar will be labeled 92. These labels can be
placed anywhere along the isobar but are typically placed around edges of the map at
the end of each line. For closed isobars (lines that connect) a gap is placed in the isobar
with the value inserted in the gap.

Analysis
Isobars can be used to identify "Highs" and "Lows". The pressure in a high is greater than the

surrounding air. The pressure in a low is lower than the surrounding air.

1. Label the center of the high pressure area with a large blue "H".
2. Label the center of the low pressure area with a large red "L".

High pressure regions are usually associated with dry weather at their centers because as the
air sinks it warms and the moisture evaporates. Low pressure regions usually bring
precipitation at their centers because when the air rises it cools and the water vapor
condenses.

1. Shade, in green, the state(s) would you expect to see rain or snow.
2. Shade, in yellow, the state(s) would you expect to see clear skies.

In the northern hemisphere the wind blows clockwise around centers of high pressure. The

wind blows counterclockwise around lows.

1. Draw arrows around the "H" on your map to indicate the wind direction.
2. Draw arrows around the "L" on your map to indicate the wind direction.



