earth science worksheet

Front

1 The map below shows a cold, arctic air mass that
moved southeast from Canadato cover most of
the eastern half of the United States during
January 2010.

Canada

WARM
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Which shift caused this flow of cold air out of

Canada?

(1) the northward shift of the global temperature
zones

(2) the northward shift of the Sun’s vertical rays

(3) asouthward shift of the polar front jet stream

(4) asouthward shift of the subtropical jet stream
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2 A cross section of aweather front is shown below.

Direction of
e menit

mT
Which symbol would be used to represent this front on a weather map?
(1) (2) (3) (4)
1 (3)3
(22 (4) 4

3 The map below shows two seasonal positions of the polar front jet stream over North America.

Which statement best explains why the position of the polar front jet stream varies with the seasons?
(1) Rising air compresses and cools in winter.

(2) Water heats and cools more rapidly than land in winter.
(3) Prevailing winds reverse direction in summer.
(4) The vertical rays of the Sun shift north of the equator in summer.
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4 The winds shift from southwest to northwest as
heavy rains and hail begin to fall in Albany, New
Y ork. These changes are most likely caused by

the arrival of
(1) an mT air mass (3) acold front
(2) acT air mass (4) awarm front

Base your answers to questions 5 on the weather maps below and on your knowledge of Earth science. The
weather maps show the eastern United States on two consecutive days. Some isobars are labeled in millibars (mb).
Letter X represents alocation on Earth’s surface on December 8, 20009.

December 8, 2009 at 7:00 a.m.
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5 Which type of front was located just south of New Y ork City on December 9?
(2) cold (3) stationary
(2) warm (4) occluded
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6 Which cross section correctly represents a cold
front and the air-mass movements associated with
this front?
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7 The diagram below shows the locations of the two major jet streamsin Earth’s atmosphere.

Subtropical jal straam
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Compared to the subtropical jet stream, the polar front jet streamisat a
(2) lower latitude and lower altitude (3) higher latitude and lower altitude
(2) lower latitude and higher altitude (4) higher latitude and higher altitude

Base your answers to questions 8 on the cross section below and on your knowledge of Earth science. The arrows
on the cross section represent the air movement along a weather front between two different air masses. The air
masses are |abeled.

8 Which type of front is represented by this cross section?
(1) warm (3) stationary
(2) cold (4) occluded
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9 The map below shows atypical position and
average velocity of the polar front jet stream
during two different seasons.

For the eastern United States, the change of the

polar front jet stream from this summer position to

this winter position causes

(1) warmer temperatures farther north and causes
storms to move more slowly

(2) warmer temperatures farther north and causes
storms to move more rapidly

(3) cooler temperatures farther south and causes
storms to move more slowly

(4) cooler temperatures farther south and causes
storms to move more rapidly

Base your answers to questions 10 on the weather map below, which represents a low-pressure system over New
York State. The L on the map represents the center of the low-pressure system. Two fronts extend from the center
of the low, and are labeled front 1 and front 2. Cloud cover has been omitted from the station models.

_hz
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10 Which map best represents the type of fronts and
direction of movement of these frontsin relation
to the low-pressure center?

) 3

(4)
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Base your answers to questions 11 on the weather map below and on your knowledge of Earth science. On the
weather map, the location of the center of a high-pressure system (H) and a front are shown. Isobar values are
labeled in millibars (mb). Weather station models represent the weather conditions at Atlanta, Georgia, and

Tampa, Florida.

f__,xma : T

11 Identify the type of front shown on the map. [1]
front
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Base your answers to questions 12 on the weather map below and on your knowledge of Earth science. The map
indicates the location of alow-pressure system over New Y ork State during late summer. Isobar values are
recorded in millibars. Shading indicates regions receiving precipitation. The air masses are labeled mT and cP.
The locations of some New Y ork State cities are shown. Points A and B represent other locations on Earth’s

surface.

cP
Platisburgh

T

12 The cross section in the image provided represents the atmosphere along the dashed line from
A to B on the map. The warm frontal boundary is already shown on the cross section. Draw a
curved line to represent the shape and location of the cold frontal boundary. [1]

Atmospheric Cross Section
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Base your answers to questions 13 on the weather map below and on your knowledge of Earth science. The map
shows the location of alow-pressure system over New Y ork State during summer. Isobar values are recorded in
millibars. The darker shading indicates areas of precipitation. Some New Y ork State |ocations are indicated.

Binghamton e

1004

\""‘-———m

_;.2'

13 Describe the change in air pressure that will most likely occur at Rochester by the time that the
cold front has reached Syracuse. Then describe what will most likely happen to the amount of
cloud cover in Rochester with this changein air pressure and location of the cold front. [1]

Changein air pressure:
Amount of cloud cover:

Base your answers to questions 14 on the weather map in image provided, on the data table below, and on your

knowledge of Earth science. The map shows the center of alow-pressure system (L). Lines XY and XZ represent

two fronts associated with this low-pressure system. Points R, S, and T represent locations on Earth’s surface. The
datatable lists weather conditions at these three locations.

Weather Data
Weather Condition | Location R | Location 5 | Location T
Tempearature [°F) 65 55 a2
Dawpoint {°F) B4 36 72
Cloud cover (%) 100 0 50
Wind from the E MW SW
Wind spead (knots) 10 20 10

10
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14 On the weather map in the image provided, draw weather-front symbols on the correct sides of
both line XY and line XZ to show the most probable type and direction of each moving front.
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Base your answers to questions 15 on the map in image provided, which shows surface air temperatures, in
degrees Fahrenheit, for a portion of the United States. These temperatures were recorded at noontime on the same

winter day. Two coastal cities are labeled: Atlantic City, New Jersey, and Miami, Florida. Other selected locations

arelabeled A, B, and C.

15 A frontal boundary exists between locations B and C. Identify one process that causes cloudsto

form in the moist air rising along this frontal boundary. [1]
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Answer Keys

13
21
34
43
52
6 4
73
82
94

101

11 Allow 1 credit for stationary front.

12 Allow 1 credit for aline that starts from line AB, passes between the cold and warm labels, and curves up to
the | eft.
* Exampleof a 1-credit response:

y Atmospheric Cross Section
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Earth's surface

13 Allow 1 credit if both responses are correct. Acceptable responses include, but are not limited to:
e Changeinair pressure:
— dlight decrease, then a steady increase

» — generaly increasing/rising
* — lower to higher
* — Qreater

«  Amount of cloud cover:
e — |t decreased.

» — |lower percent
e —clear/0%
¢ — There arefewer clouds.

« —|little cloud cover



14 Allow 1 credit for the placement of the correct symbols facing in the correct directions for both fronts.

*  Note: Allow credit if the symbols are not shaded in.

Example of a l-credit response:

100° W 90" W 80° W

15 Allow 1 credit. Acceptable responsesinclude, but are not limited to:

* — expansion

e — cooling to the dewpoint
* — condensation

e —cooling

* —deposition



