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Name: Date: -

Weather |
Topic 7 - Vocabulary

[
I

1

Air mass:
: ]

Air pressure gradient: _

Anemometer:

Atmospherié pressure (Airvprelssure):

Atmospheric transparency:

.

Barometer:

Cloud cover:

Cold front:

Cyclone:

Cyclonic storm:




Name:

Dew point:

Wiy

Front:

Humidity:

Isobar: .

| Jg\stream:

Monsoon:

Occluded front:

Planetary wind belt:

Polar front:

Precipitation:

Probability:




Name:

Date::

Psychrometer:

Relative humidity:

Stationary front:

Station model:

~ Troposphere:

Visibility:

Warm front:

Water vapor:

Weather variables:
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Name

Air Masses —

Source Region —

Air Masses

Earth Science

Symbol

Origin (Where it formed)

Description of Air Mass

Continental

Maritime

Tropical

Polar

Arctic




ymbol

Name of Air Mass

Description of Air Mass

C

mT

C




Name

o "

Lab: Planetary Winds .

Purpose: To draw the Earth's Planetary Wind Belts by carefully following a set of
‘ directions. '

Materials: Ruler
Colored Pencil
Earth Science Reference Tables

Directiqns:

1) On the circle below, connect the tick-marks on both the left and righi sides of the
“Earth” with a pencil and a ruler.

'. \ | | North Pole

Qnritt7 Pala



Date

Name )

2) In the right margin of your paper label the lines with thé following'latitude numbers:

0,30N,30S,60N,608S, 90 N,' 90 S

3) Write the word “LOV\" directly on the line representing the equator.
This identifies the equator as an area of warm low pressure.

4) Using the words “High” and “Low’", continue identifying the rest of the latitude lines
. you drew on your circle. Altemate the words, beginning at the Equatorial Low, then
working your way both North, then South, towards each pole.

5) Draw 3 arrows in each of the 6 sections on your globe. Make the arrows point from
lines representing high {Cold} areas to low {Warm} areas. '

6) Now, using a colored bencil, deflect each of the arrows to show how Earth’s
rotation would affect wind directidn. ,

Remember: winds are eflected to the right in the Northem Hemisphere énd to
the left in the Southern Hemisphere. '

(Hint: Look DOWN the arow TOWARDS the point and then deflect it in the
appropriate direction) , .

7) Using the names that appear below label each of the 6 sections containing
deflected arrows to identify that region as one of Earth’s “wind belts”. Write the label

within each different section on the circle.
« Remember: Winds are named according to the direction FROM WHICH they come.

Polar easterlies (Northemn and Southem Hemispheres)
Northeast trade winds

Southeast trade winds :

Prevailing (South) Westerlies

Prevailing (North) Westerlies

I B I

8) Use a colored pencil to indicate where the “mean position of Polar Jet stream” is
for both the Northern and Southern Hemispheres.

9) On the right side of your globe, draw a convection current showing the pattern of
air flow between the 30 N and 60 N latitudes.



Name _ | ' Date

QUESTIONS ' | '

' . . t
Place your Answer to the following questions on the “Answer Sheet".

The deflection of wind, ocean water and objects flying through the air is known as '
the: o

1)

2) This deflection is caused by:

'3) Tell what causes ‘winds™ .

On a molecular level, explain why cold air is heavier, (more dense) and therefore,
exerts more pressure than warm air.

Why then do winds blow from areas of cold, high pressure to areas of low, warm
pressure? ,

4)

' '

5)

Describe the air mass characteristics (temperature and hﬁmidity), for each of the
following:

a) The equatoriallow (0%): '
b) The 30 N & 30°S subtropical highs:
c) The 60°N &60 S sub polar lows:

7) Why is air drier at the 30°N & 30°S and 90°N & 90°S latitudes, while it is wetter at
the 60°N & 60°S and 0 latitudes? , o

belts at the time of the Equinoxes.

8a) This drawing represents the location of wind
s wind belts during the Summer and

What will happen to the positions of the Earth’
winter seasons? ’

8b) Give a good reasoh why this will héppen.
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' Date ___

Name
Answer Sheet
1. -
2. ' -
3. ' |
4,
5. : :
6. a) & .
b) &. |
c) &
L , |
8. a
b. '

11
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Name:

Planetary Winds

Using the diagram above, your knowledge of Earth Science, and pages 113-115 in the review
book answer the following questions:

1. Which method of energy transfer occurs in the atmosphere?

2. Describe how a convection current occurs?

3. Winds are caused by the uneven heating of the Earth’s atmosphere. Explain why this causes
winds to blow. (refer to temperature differences and pressure differences)

4. Winds blow from areas of pressure to areas of pressure.

5. What causes the Coriolis effect and explain what it is.

6. In which direction will winds blowing North flow towards in the Northern Hemisphere?

7. Describe air movement in a High Pressure area.

8. What type of weather is associated with areas of High Pressure?

13



9. What type of pressure forms over the equator?
10. What type of pressure system forms over 30 degrees South latitude?

11. New York is located at approximately 42 degrees North Latitude. In which direction do the
winds blow across New York State?

12. How is the air moving at the Poles? Is this air movement causing an area of high or low
pressure? ‘

13. This diagram represents the Earth on the equinox. How might this diagram change if it were
drawn for June 217

14. What effect does the planetary winds have on ocean currents?

14
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Name

Dew Point Lab

1

Objective:
In this lab.you qul determlne the dew point temperature- ‘ C

Materials:
sling psychrometer
Earth Science Reference Tables

Vocabulary: | ' .

Dew Point Temperature__

Psychrometer.

Wet bulb depression .

Procedure:
1. Open up the Earth Science Reference Tables to page 12

2. What is the wet bulb depression if the dry bulb temperature is 20°C and the
' wet bulb is 17°C?

3. What is the dew pomt temperature if the dry bulb is 15°C and the wet bulb
depression is 5°C? ,

4. \What is the dew point temperature if the dry bulb temperaure is 25°C and the

wet bulb temperature is 20 C7

5. Fill in the table below given the following information:

Location 1 Location 2 Location 3
Dry Bulb 24°C 4C 25°C
Wet Bulb 12°C -2C 18°C
Wet bulb depression
Dew Point
Temperature
Relative Humidity % |-

15




Name ' g ' Date

6. Use the sling psvchrometer to measure the wet and dry bulb temperafures

. Record these temperatures in the table below. Complete the table by using Lhe
. *Earth Science Reference Tables.
" iDr, Bulb Temperature
Wet Bulb Temperature
Wet Bulb Dépression ' '
Dew Point Temperature
* [Relative Humidity %

I

Analysis and Conclusion:
Answer all guestions in. complete sentenues on the M]’_S_&B_t

1. What rela_tionship would vou expect to find between the air temperature and
dew point temperature at ground level if the area is covered by fog?

\2 What happens to the air temperature of descendmg a|r‘?
3. What happens to the dew pomt temperature of a descending mass of air?
" 4. Explain why a descending air,mass would tend to become drier.

16



Date

Name
Answer sheet for Dew Point Lab
1. ' !
2. Ly
4.

17
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Name:

Staﬁon A

Station B_

"1 Station C

89

Station Models |

ca9

Date:

_Station

Temperature

Present Weather

Visibility

Dew Point

Wind Direction

Air Pressure

Barometric Trend

Cloud Cover

Pressure 3 hrs. ago

19
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Name:

Using your Earth Science Refefence Table - Weather

Use the reference table to make the following temperature conversions

| Fahrenheit

- 68

-5

Celsius

0

30

Kelvin

373

At what temperature will water freeze in degrees Celsius?

~ At what temperature will water boil in degrees. Fahrenheit?

Use the reference table to make the following pressure conversions

Inches Millibars Station Model Code
30.00 : '
' 984.0
' 000
806

Draw the symbol for thunderstorms.

Draw the symbol for a Hurricane.

'Draw the symbol for an occluded front.

Place the following information on the station model below

What does mP stand for?
Temperature 89 F
Dewpoint 88 F
Cloud Cover 75%
Wind Direction | NE
Wind Speed 30 knots
Air Pressure 990.8 mb
Present Weather | Haze
Visibility 1 mile

21



Determine the following information from the station model

Temperature

Dewpoint

Cloud Cover

"Wind Direction

Wind Speed

Air Pressure

Present Weather

Visibility

Use the Reference table-to complete the following chart

Dry Bulb Wet Bulb Difference DewPoint Relative Humidity
Y) O O %
4 1
28 8 :
10 14
20 s 58
2 _2 . -

As altitude above sea level increase in the troposphere what happens to

temperature?

As altitude increases what happens to air pressure?

As altitude increase what happens to the amount of water vapor?

In which layer of the atmosphere is the ozone layer located?

How many miles above sea level is the Stratopause?

22



Name: e Date:

Lab: Weather Variables

Background Information

The term weather is generally interpreted as the state of the atmosphere and its

. effects on human activity Our ability to measure the various weather elements has
improved considerably since the invention of the thermometer, around 1600, followed
by the barometer in 1643. Other weather variables studied by meteorologists include
humidity, precipitation, wind, and cloud cover. Meteorologists analyze these weather
variables in order to make forecasts. For weather studies, an understanding of the '

following weather variables is necessary:

¢ Air temperature is a measure of the heat energy of the atmosphere measured in
degrees Celsius or Fahrenheit.

¢ Air pressure is the weight of overlying air and is measured in mches of merdury or
millibars (mb).

¢ Humidity is the measure of the amount of water vapor in the air. Relative humndlty is
a measure of the amount of water vapor the air is holding compared with the amount

}}could hold at that temperature.
‘¢ The Dew point is the temperature at which condensation will take place, or when the

air is saturated.

¢ -Wind is the motion of air past a given po:nt It is measured in terms of speed and
direction. A wind is named for the direction from which it is comlng A west wind is
blowing from the west toward the east Wind speed is' measured in knots or miles

per hour.

Procedure

1. Figure 1 shows the basic design of a sling psychrometer. The instrument consists of
two thermometers, one of which has cloth sock on the bulb. This is known as the
wet-bulb side. The other thermometer has no cloth sock and is known as the dry
bulb side. The dry bulb temperature is equivalent to the existing air temperature.
The cloth sock is wet, and the psychrometer is swung until the wet bulb temperature
stops dropping. If the surrounding air is saturated, no evaporation will take place
from the wet bulb. Since evaporation is a cooling process, the greater the
evaporation from the wet bulb, the greater the temperature difference between the
wet- and dry-bulb temperatures, which is known as the wet bulb depression.
Generally, the greater the wet-bulb depressions, the lower the relative humidity. The
dew point is a direct measure of water vapor pressure, or the contribution that water
vapor makes to the total atmospheric pressure.

23



Name:

Handle

1 '

~ Clothsock 9

2. Using the sling psychrometer shoWn in Figure 1, record iﬁle foIloWingvtemp'eratures:

Dry-bulb temperature o ‘C

[

C

Wet-bulb temperature __°F

Subtract the wet-bulb temperature from the dry-bulb temperature. This value is the wet-
bulb depression. Record this value in the space provided.

Wet-bulb depressions °C

3. Calculate the dew point temperature, or. saturation point, using ihe dew-point
temperature chart provided in the Earth Science Reference Tables.

Dew-point temperature ___°C

4. Calculate the relative humidity using the chart provided in the Earth Science
‘Reference Tables. Note that relative humidity is expressed as a percent.

Relative Humidity %

24



Name: o Date:

5. Clouds are major atmospheric features that are a direct result of the dew-ponnt

vtemperature being reached. As air rises it expands.’ This expansion causes air to

" cool and is referred to as an adiabatic temperature change. 'In the reverse of this

' process, air that sinks is compressed and warms. These temperature changes
occur lndependently of external heat loss or gain. Other factors, such as the
presence of condensation nuclei, or particles that allow water vapor molecules to
colle¢t or coalesce, aid in cloud formation. These nuclei are often particles of sea
salt, soil, aerosols, or volcanic ash.

.Figure 2 shows how dew point and air temperature change with an increase in
altitude. For example, if the surface temperature is 20°C and the dew point is -10°C,
at what altitude would clouds begin to form? Find 20°C on the horizontal axis of the
graph and follow the dashed line for air temperature until it intersects with the solid
line for dew point which is -10°C. Read from the intersection point across to the
vertical axis to find the cloud base height, or altitude where the clouds would begin

to form, 3.6 km.

Altitude (km) - -

-20 -10
* Temperature (°C)

Use this method to calculate cloud base heights for dry-bulb, or air temperature,
and dew-point temperature from procedure 2 and 3. Record the data in the spaces

 provided.

Surface air temperature (dry bulb) °C

Surface dew point °C

Calculated cloud base height km

25
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Name Date

LAB - Weather Patterns

INTRODUCTION: A basic principle in the earth sciences is that energy is constantly bringing about
changes, In order to understand the changing earth, we must understand the energy systems at play

within the environment which cause those changes.

The study of energy interactions within the atmosphere leads to the identification of systems that
~ can be mapped as field quantities. A series of composite maps showing these atmospheric variables
-provides a picture of past and present conditions. Sucha composlte map is called a “synoptic” map.

Weather foremstmg is based on a series of synoptic maps '

OBJECTIVE: You will construct field maps and leam to xdennfy patterns that can be used to predict
weather

: VOCABULARY:
: ~Isotherm:
Air pressure:
Barometer:
| Isqbar;
- Convergence:

Divergence:

Cyclonic system:

27



Name | | Date

PROCEDURE A:

- 1. On Map A use a pencil to lightly draw isotherms at 10 degree intervals.
2. Check carefully to be sure that the isotherms are correct, then darken them.

DISCUSSION QUESTIONS: ( Answer in complete sentences)

1. How does the temperature change from north to south on this map?

2. Near which cities is the temperature gradient the greatest? Explain.

3. Write the equation for gradient.

4, Calculate the temperature gradient between Galveston and Kansas City. SHOW ALL WORK
AND LABEL UNITS PROPERLY.

5. Calculate the temperature gradient between Cincinnati and Chicago. SHOW ALL WORK AND
LABEL UNITS PROPERLY.

28
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Daté |

Name

Procedure B: " ' ‘
. On Ma; B use a pencil to draw isobars between pomts of equal atmospheric

pressure Use a ~ | ' .
4-miliibar interval. Start counting at 1000.0 millibars. (OOO).

‘2. Label the center of high and low pressure areas using a capital H and L.

Answer the following in coniplete sehtences:
1) What is the general appearance of the isobars on this map?

é) Which city is the low pressure center near?

3) Which city is the high pressure center near?

4) What is the highest air pressure on this map?

5) What is the highest value for.an isobar'oh this map?

t

6) As you travel from Salt Lake City to Los Angeles what change in atmosphenc
pressure would you observe? .

7) Calculate the pressure gradient between Little Rock and Galverson. Show all work
and label your answer with the proper units.

8) Describe the generai weather conditions associated with high pressure areas in
terms of temperature and precipitation.

9) Describe the general weather conditions associated with a low pressure center in
terms of temperature and precipitation. .
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BAROMETRIC PRESSURE PATTERNS

MAP B
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Name L Date _

Procedure C: Look back at Map B. The map uses the symbol of an “R” rnsrde the

station circle to indicate rain.
1. On this map label the areas of continental polar and maritime tropical alr masses

using the approprrate symbols.

2. Draw a hne around the area on this map where there is precxpr*atron and lightly shade
the area where precipitation occurs

3. Draw in cold and warm fronts with the proper symbols.

Answer the following in complete sentences:
1) Where is precipitation occurring relative to the continental polar and maritime troprcal

air masses? ,

- 2) \With respect to the cold front, where does precipitation occur?
r . e .

3) With respect to the warm front, where does precipitation occur?

4) Compare the following conditions on either side of the cold front:
A) Temperature:

B) Air Pressure:
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Weather RiHerns
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~ Meteorology

CYCLONIG WEATHER SYSTEMS

INTRODUCTION The Umted States Weather Serv1ce is a d1v151on of the National - Oceamc and
Atmospheric Administration (NOAA). Data is received from: about 600 stations in the United
States, as well as from foreign countries and from ships- at sea. This information is transmitted to
centers every three hours, beginning:at 1 A.M. The centers then plot the 1nfonnat10n on synoptic
maps which are used to- predict any weather changes. i

Various hazardous weather conditions are. threats to dlfferent geographlc areas of the United
States. The National Severe Storm Forecast Center in Kansas’City, Missouri studies and monitors
tornadoes while hurricanes are watched by the National Hurncane Center in Miami, Florida. In
addition to using: traditional synoptlc maps to forecaststhese violent weather conditions, these
centers also employ technologies such as GOES Next satellites and Nexrad doppler radar. -

OBJECTIVE: Using a series of"?é)'inOpti'c, weather maps you will determine the track of a wéather
system and make a 24 hour prediction-for a given location. You will use storm tracks of a hurricane
and a tornado to compare the characteristics of these severe storms.

VOCABULARY:
prevailing westerlies: | hurricane:
trade winds: tornado:
jet stream: Saffire/Simpson Scale:
storm track: ' Fujita Scale:
storm surge:

PROCEDURE A: SYNOPTIC MAP STORM TRACK

1. Examine the sequence of synoptic- weather maps provided by your instructor.

2. On MAP A: STORM TRACKS, plot an:*L” in the location of the low pressure center for the first
map of the sequence. Label its date.

3. Repeat Procedure-2%or each- of-the-other-maps*provided.

4, Usmg the scale at the bottom of MAP A; Calculate the average velocity of the low pressure center
in miles per day. SHOW ALL WORK AND LABEL PROPERLY.

CALCULATIONS:

5. Usmg the scale at the bottom of MAP A, calculate the average velocity of the low pressure center
in miles per hour. SHOW ALL WORK AND LABEL PROPERLY.

CALCULATIONS:
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MAP A: STORM TRACKS
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6.

Predict the location of the low pressure center on the day following the date of the last map of the
series. Plot this in red on MAP A.

PROCEDURE B: HURRICANE ANDREW

1.

2.
3.

Using the HURRICANE ANDREW DATA CHART plot the positions of the tropical cyclone from

August 20th through August 27th on MAP B.

For each position label the date and time.

Using the wind information in the DATA CHART and the Saffir/Simpson. Hurricane Scale,

determine the tropical cyclone’s category for each position. Label each position using the

following abbreviations: TD = Tropical Depression; TS = Tropical Storm; H-I = Category I,

H-II = Category II; H-IIl = Category III; H-IV = Category IV. '

Connect each position with a solid line.

Draw an arrow along the solid line showing the cyclone’s direction of movement.

Referring to the Planetary Wind diagram in the Appendix:

a) Draw a large arrow on MAP B representing the trade winds (between O° and 30° N Latitude). -
Position it over the Gulf of Mexico.

b) Draw a large arrow on MAP B representing the prevailing southwesterly winds (between 30°
and 60° N Latitude). Position it over the continental United States.

PROCEDURE C: WICHITA-ANDOVER TORNADO

L.

Determine the direction of the tornado’s movement.

Determine the distance in miles the tornado was on the ground.

Determine the total time the tornado was on the ground.

Using the information from Procedures 2 and 3 determine the tornado’s average rate of movement
in miles per hour. SHOW WORK AND LABEL PROPERLY.

Determine the width of the tornado’s path at:
a) Clearwater at 5:57 P.M. CDT

b) Golden Spur Mobile Home Park
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HURRICANE ANDREW DATA CHART
{(AUGUST, 1992) |

DATE/TIME LAT. (N) LONG.(W ) PRESSURE WIND
(E.S.T) ! (mb) (MPH)
20/8 pm 23.0 62.5 1014 52
21/8 am 24.5 64.0 1007 58

8 pm 25.5 66.0 1000 69
22/8 am 26.0 68.5 981 81

8 pm 255 71.0 961 104
23/8 am 25.5 74.0 933 138

8 pm 25.5 7.5 930 144
24/8 am 25.5 81.0 951 127

8 pm 26.0 85.0 943 132
25/8 am 27.0 88.0 946 132

8 pm 28.5 90.5 937 138
26/8 am 50.0 | 91.5 973 92

8 pm 31.5 91.0 995 40
27/8 am 33.0 . 89.5 998 35

8 pm 34.5 | 86.5 - 1000 23

SAFFIR/SIMPSON HURRICANE SCALE

SCALE NUMBER PRESSURE WINDS STORM DAMAGE
(CATEGORY) (millibars) (mph) SURGE (ft)
TROP. DEPRESSION —_— <38 —— —_—
TROPICAL STORM —— 39-73 —— _—
I >979 74-95 4-5 Minimal
II 965-979 96-110 6-8 Moderate
I 945-964 111-130 9-12 Extensive:
v 920-944 131-155 13-18 Extreme
v <920 >155 >18 Catastrophic
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MAP B: HURRICANE ANDREW

o ) o o OO
) o o
< 9 & RSN N
|} i | ] 1 g ¥ | S | | f | N A SN |
|
£ [
o-
(e ]
o
-
e

1T U

75°

1 L

| LR L

85°

LR L

LRI

60°

65°

70°

80°

90°

95°



MAP C: WICHITA-ANDOVER TORNADO
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DISCUSSION QUESTIONS: (Answer in Complete Sentences.)

I. What is the general direction of the track of a low pressure center in the United States?

2. What factors are responsible for the general direction in which low pressure centers move across
the contiguous United States?

3. How can a series of synoptic weather maps be used to predict the future location of a low
pressure center?

4. According to the HURRICANE ANDREW DATA CHART, what is the relationshfp between air
pressure and wind velocity in a tropical cyclone?

5. Compare the distance the hurricane traveled in equal times between August 25 from 8 am to 8 pm
and August 26 from 8 am to 8 pm.

6. Compare the pressure and wind velocity on August 25 (from 8 am to 8 pm) to the pressure and
wind velocity from 8 am to 8 pm on August 26.

7. Considering your answers to questions five and six, what might be a source of a hurricane’s
energy?

8. According to the Saffir/Simpson Scale, what storm surge and type of damage was most likely
experienced in Homestead, Florida which was directly in the path of the hurricane on the east

coast?
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9. If a hurricane moved along Florida’s east coast north of 30° N latitude, what general direction
would it most probably travel?

10. Based on Procedure C, what appearé to be the relationship between a tornado’s width and its
intensity on the Fujita scale (F-Scale)?

11. Compare the duration of the Wichita-Andover tornado to that of Hurricane Andrew.

12. Thirteen of the 19 lives lost due to the Wichita-Andover Tornado were at the mobile home park
in Andover. Even though there was some advanced warning, what could explain the relatively
high death toll at this location?

CONCLUSION: What information is required to provide advanced warnings of severe weather
conditions?
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Name: ' , Date:

' , Cloud Base Chart

. following questions

Attitude (km)

vl )
-200 -10 0
Temperature (°Q)

-40 -30

1. Ifthe air temperature is 10°C and a student measures the wet bulb
temperature to be 5°C, what is the dew point temperature?

2. Usihg the information from question 1, calculate the cloud base height.

3. Explain how rising air reaches the dew point temperature.

4. What is necessary for water to condense?

47

' '_Use the figure below and your Earth Science Reference Tables to answer the.
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Name o Date

Activity: Grodndwater

Use the diagrams below to answer the following:

saees 0.10-cn
b< .S dicmeter
A
1) Which diagram has the greatest
A) Capillarity

B) Water retention

C) Porosity '

D) Permeability

2) Label the Y axis in each of the graphs below by picking from the following:
Water Retention

Capillarity
Porosity

Permeability

Increasing Particle Size

Increasing Particle Size Increasing Particle Size
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Water Cycle Review Sheet

Water is recycled between the oceans, atmosphere, and land in a process called the

- Two ways water can enter the atmosphere is;
1.
2.
When precipitation falls back to Earth’s surface it can:

2.
3.
Water that infiltrates the ground is called

The amount of water in the ground and the movement of water through the ground are controlled by
the characteristics of the soil and rock found near the surface.

Factors that cause water to move along the surface (run off) instead of entering the ground are:

DA W

Water will infiltrate (move into) the ground if the surface is &

Porosity

Porosity, or the percentage of empty space between the particles, determines how much water a
sample of rock can hold. :

The porosity of a material depends on:

1. Packing-

2. Sorting-

3. Shape-

Permeability

Permeability, the ability of a soil to transmit water, determines how fast water will infiltrate into the
ground. ‘

The permeability of a material depends on:

1. Packing-

2. Sorting-

3. Shape-

4. Size-

Capillarity

Capillarity is the ability of a soil to draw water upward into tiny spaces between soil grains.
The capillarity of a material depends on:

1. Size-
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Name

" '

Lab Exercise: The Mystery Continent
Purpose: To figure out the climate of an area based on geographic features.

Materials: Earth Science Reference Tables and your knowledge of Earth
Science.

(L

Procedure: On the Mystery Continent found on the next page, do the following!

1) Label the Equator

'

2) Draw thin arrows to mdlcate the wind direction at each latitude. ( Make
sure your arrows are curved in the correct direction.)

3) Label each latitude as either high or low pressure. You may use an H
for high pressure and an L for low pressure. In addition, indicate by labeling, if .

the latitude is considered wet or dry.

-4) Draw the ocean currents flowing near the shores ef the mystery i
continent. Remember that ocean currents flow in opposite dlrectlons in the

Northern and Southern Hemisphere.

5) On the Mystery Contment draw in and label the Tropsc of Canoer and
The Tropic of Capricorn.
6) For locations A,B,C,D,E,F, and G do the following:

A) List the closest latitude.
B) Describe the climate as being either moderate or severe. Make

sure to explain how you reached your conclusion.

Location A:
1)

2)

Location B:
1)

2)
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Name

Date

Location C:

1)
2)

Location D:

1)
2)

‘Location E:
1)

2)

Location F:
1)

2)

Location G:
1)

2)
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Name ' L Date

. Conclusion: . .
e 1) Locations D,F,and G are at the same latitude. VWhat factors cause
' D,F;and G to have different climates? ‘

‘ 1
[

I

: \ 2) How much difference wpu!d there be between the overall climate of
locacation C and B? Explain. '
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Date

Name ,
LAB: EXERCISE CLIMATE FACTORS MOUNTAINS AND RAINFALL

'ng_g‘s“é To comparé the rainfall on the windward and leeward sides of a mountain range.

Background: Seattle, Washington and Spokane, Washington are in almost the exact same latitude
‘about 48° North, in the prevailing southwesterly wind belt. Seatle, which is nearer to the Pacific,
is about 200 miles west of Spokane and is separated from it by the north .south running Cascade
Mountains. Seattle is on the western or windward side of the mountain range. Spokane is on the

eastern or leeward side of the mountain range.
Materials 1) Special graphs on next page, 2) Wall inap' of the United States.
PROCEDURE .

Use the data table below to plot the rainfall of both Seattle and Spokane. Record the data
as bar graphs.on the blank graphs provided for this exercise. Estimate tenths of inches of rain as

closely as possible. Each box represents 0.5 of an inch of rain. ,

L Average Monthly Rainfall (in Inches) :
Name '~ Seattle, Washington ‘Spokane, Washington
Location .  48°N, 122°W ', 48N, 1IS°W |
"January ' 4.5 ' ' 1.7 '
February 3.7 1.5
March 3.1 1.3
Apl'il . 39 1.0
May - 3.6 1.0
June 12 1.2
July 0.5 0.4
August 0.9 0.5
September 1.6 0.9
October 3.1 1.3
November 4.5 1.9
December 53 2.2
Total for the year :
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Name | L ' Date

, Mountains and Rainfall '

- | |
Windward Side Leeward Side ;

Seattle Washinton . Spokane, Washington
1Y YEAR
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' 1

QUESTIONS

1) Using the tabie, add up the monthly rainfall to find the total rainfall for the year : For

Spokane ., , For Seattle . Enter these totals in both the

table and the graph. ' |

2) Which side of the mountain, windward or leeward, receivés greater rainfall?

3) Why should more rain fall on the windward side of a mountain than on the Iéeward

D MH
1

. 4) Which six months does it rain the most in Seattle?_

What seasons do these include ?

Why do these seasons have more rain than the other two?

(Compare temperatures of land and sea)

5) Though Spokane’s rainfall is much less than that of Seattle, its distribution though the

year barallels Seattle’s. Why should this be?

6) Why does air cool as it rises and warm as it descends? Expiain.
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Name

Climatic Factors: Altitude and Temperature
Lab ' :

Objective:

To observe how the year round temperatures of a city ére related to its altitud,e.l

Materials:
Wall maps of World, Asia, South America, and United States

Background Information: o

In order to study the effects of altitude on temperature, it is necessary for us to
exclude other factors such as latitude, distance from the sea, etc. In other words,
we must compare places which are as much alike as possibie in all respects
affecting temperature except altitude. Then if there are differences in

temperature, we can attribute them largely to differences in altitude.
In this exercise we shall study two pairs of cities. The first pair, Singapore

Malaya, and Quito, Ecuador, are both on the equator, Singapore is 10 feet above

sea level, while the altitude is Quito is 9350 feet. ,
The second pair of cities are Denver, Colorado, and Kansas City, Missouri.

They are both located at about 39*North latitude in the interior of the United
States. The elevation of Kansas City is 750 feet, while Denver is 5290 feet above

sea level. '~

Procedure: ', L . |
1. Mark the months of the year (at a interval of § spaces) along the base line of
the X-axis. N _ .

2. Mark the temperature from 0°F to 90 F along the Y-axis.

3. Use the data table on the next page to plot the temperature curves month by
month for all of the cities. Label each curve.
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' Date

Name '
! o Singapore, , - |Kansas City, |Denver, -
City Malaya Quito, Ecuador Missouri' " |Colorado
|Latitude 2N 0j39'N 40N
Altitude 10 feet 9350 feet 750 feet 5290 feet
~ January . 80 55 30 31
February . 80 55 35 34
.March 81 55 44 . 39
April 82 - 55 56 49
May | 8 55 65 57
June .81 55 75 67
July 81 55 81 74
August 81 55 79 72
September 81 55 71 64
October 81 55 60 - 53
November 81 54 44 41
Decembér 80 55 . 34, 34
\ January 80 55 30 31
Yeéar's Average | 81 . 55 59 50

Year's Rarige |
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'Name . Date

Analysis and Concliusion
Answer each questlon in complete sentences on the answer sheet.

1.-- Compare the average annual temperatures of Singapore and Quito. Is the
'+ difference due to latitude or altitude? '

2. State the retatronshlp between altitude and average temperature for Smgapore
and Quito. .

3. Compute the year's range for'Singapore and Quito. Enter these numbers into
the data table. |s the difference between the ranges of the cities large or

small?
4. Does altitude appear to have much effect on range in this case?
5. What accounts for the very small range in both cities?

6. How much lower is the average yearly temperature of Quito than that of
\ Singapore? .

I .
7. How much higher above sea level is Quito'?

8. t’iompare the average annual temperatures of Deriver and Kansas Clty What
relation exvsts between altitude and average temperature? '

9. How much lower is the average yearly temperature of Denver than Kansas
City? .

10. In which season (a three month period) are the temperatures of Denver and
Kansas City almost identical?
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Name ' Date.

Answer sheet for Climatic Factors: Altitude and Temperature

[
|
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Name .

Topic 8 Review Sheet
Moisture, Energy Budgets and Environmental Change

Answer the following review questions and STUDY them for your test!!!!

1) Which‘h'évs more infiltration, a paved road or a large patch of grass?
I | .

2)' In order for infiltration to occur, what properties does the soil need to have?

3) How does size affect porosity?
4) How does size affect permeability?
5) Which sample below has the greatest permeability?

Which sampie below has the greatest capillarity?

. \ o} of =)

dlometer

>
54

70-cm
aaometer

>

. A _ | - ,
6) If a soilis saturated and there is heavy rain, what happens to the rainwater?
7) List three factors that cause an inérease in runoff.

8) Draw a line in each of the graphs and explain the relationship between X and
Y. .

Pollution

Potential
Evapotranspiration

Temperature Population

9) Why is bacteria harmful to a lake?
10) Why is precipitation so important to the Iocak::water budget?
11) What would cause an area to flood?

12) What is insolation?

13) During which season do we have the greatest intensity and duration of
insolation? :
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Name

\

14) What would cause an'area to become flooded?

15) During which season do we have the rmost potentlal evapotranspiration?.

Why? _ ' | ,
16) What is the maximum amount of water that can be in storage on a water
budget?

17) When computing a water budget, how would we determine there is a deficit?

How would we determnne there is a surplus?

- 18) What is the relatioriship between actual evapotransplratnon (Ea) and potentnal
evapotranspiration (Ep)? '

19) If there is more precupltatlon than evapotranspiration, will there be a surplus
or a deficit? v

20) During which season is it likely that New York would have more precnpltatlon
than evapotranspiration? '

~21) Which season is more likely to have stream dlscharge spring or summer’?
Why? , . ,

22) What two factors ona water budget are compared to determine chmate'?

23) What type of climate does the Equator have? '

24) What type 'of climate does the North and South Pole have?

25) List three factors that have an affect on a locations climate?

26) What happens to a locations temperature as you go North of the Equator?

27) Compare the climate of a location found on the windward side of a mountain
with the a climate of a location found of the leeward side of a mountain.

28) How does living near a large body of water af[ect a persons climate?

29) What type of pressure is found at the equatar'? What type of pressure is
found at the poles?

30) Which will be more arid, 30 South or 60 South? How come?

31) Which direction does weather travel in the United States?
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' Date:

Weathering and Erosion'
Topic 9 - Vocabulary -

Abrasien:

i

'
1

Breaking waves:

Chemical weathering:

De\lta:

L

Erosion:

Finger lake:

Flood plain:

Glacial groove:

Glacier:

Mass movement:
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Name: ' Date:.

Meander:

Physical weathe. ag:

Sandbar:

Sandblasting:

Sediment:

Stream:

Stream abrasion:

Stream channel shape:

Tributary:

U-shaped valley:
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Name:

V-shaped valley:

! Wiy

Watershed:

Weathering:

73



74



Date '

Name
Weathering and Soil Review

1) What must water do in order for frost action to occUr?

2) Wiy doesn't the North Pole have frost action? " t :

3) What is the difference between bhysical and chemical weathéring?
4) Explain how weathering.and erosion are different.
5) What type of climate favors'physical weathering? 4 |

6). What type of climate favors chemacal weatherlng’P

7) Where is weathering more likely to occur above ground or below ground’? Why?

’ 8) Which sample below would weather most quickly? How come?

| .
: . O |
H | || | &

Q) (4)

m ) )
g) Why does a rock wéather more quickly after it has been cru

shed?

10) What climate factor will increase the rate of weathering?

11) What happens to the shape of minerals after they have been shaken in a

container?

12) Of the three samples used in the lab, (llmestone marble, and halite/salt), which

sample dissolved in water?
13) What is another word for layer when talking about soils?

14) What process turns rock mto soil?

15) When saltis carried in a stream, is it carried as bedload, in suspension, or in

solution?
16) What causes soil to be thick and develop at a faster rate? .

17) Which layer of the soil has the most biological activity?
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Activity : Weathering and Erosion Review Sheet

1. What is the differencenbetween physicél and chemical erosion?.

- f ,

2. What must water do in order for frost action to take place?

3. List and describe three factor§ that,have an affect on the rate of erosion.

4. How can we detemﬁne that sediments have been eroded by wind?

5. What is the primary force of erosion?

6. Define discharge.

7. What is the primary agent of erosion?

8. How can we determine that bedrock has been eroded by a glacier?

9. List an example of a dissolved mineral.

10. List two examples of colloids.
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11.” Which type of sediment is carried as bédload?, |

. 12 wHow does the velocity of a pebble compare to the velocity of the stream that
is carrymg the pebbne? .

13. Explain the difference between transported and residuél soil.

14. How could someone determine whether a soil is transported or residual?

‘5. What two factors have the greatest affect on the velocity of a stream?

-

16. Why does rock weather faster when it is broken up?

i L
1

17 Which is gomg to weather more qunckly, a rock contammg quartz ora rock
containing gypsum? Why?

18. Sediments carried in solution are know as

19. Examples of sediments carried in suspension are

20° Another name for soil layers is sonl
21. What type of climate favors chemical weathenng‘7

22. What is the shape of sediments that get rolled around in:water ?
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23. Use your reference tables (page 6) to answer the following:
What is the range in size of silt particles ?
What is the range in size of pebbles ?
What is the range is size of clay particles ? __,

Which particles are the smallest ? , .

Which particles, are the Iargest ?
What is the slowest velocity a stream can flow in order to carry cobbles ’?

LR I I BRI

What velocity must be maintained in order to carry sediments that are’

.2cm?
What velocrty must be maintained in order to carry sediments that are

25.6 cm?
What must happen to a strearhs velocity in order to hold onto the larger

sediments? .

*

*

*

24. Where in the stream is the greatest potential energy?
Where in the stream'is the greatest kinetic energy?
‘Where is the stream moving fastest, A, B or C? Why?

Source
1
iLake Erosion dominant o

. Deposition_dominant at delta '
C .' N D . ' '
. Ocean ' '
‘ Mouth '

A g
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Deposition
Topic 10 - Vocabulary

Barrierisland:

Deposition:

Drumlin:

Ke\ttle lake:

Moraine:

Outwash plain:

Sand dune:

Sorted sediments:

Unsorted sediments:
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Date

'Activ}ityz Depositon Reviéw Sheet

. Answer the following:

. How does particle size affect the rate of deposition?

iy

2

. How does particle shape affect the rate of deposition?

What does the stream need to do if it wants to drop its particles?

What is the difference between horizontal sorting and vertical sorting? -

"In horizontal sorting, which sediments are deposited first? Why?

! L.
'

What is graded bedding?

How is glacial till different from outwash?

What is the mouth of the stream ?

Is there a lot of kinetic energy at the mouth orjonly a little bit ?

10. What is the source of the stream?
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Name

11. What type of energy is found at the source of the stream?

12. If you were to find & pile of unsorted deposit, what do you assume made that
deposit? - - | . .

]

13. Do particles have kinetic energy during erosion or during depostion?

114. Which of the following will settle the quickest? _ How come ?

a) a rock with a density of 23g/cm
b) a marble with a density of 45g/cm
c) a peanut with a density ofig/cm

15. How do we know that a stream is in dynamic equalibrium?

'

16. The following questions pertain to the picture below:

a) Where is deposition taking place?

b) Which letter is closest to the source of the river ?

c) What process is occurring at letters A and B? _
d) What is happening to the amount of overall energy as the stream travels trom

letter A to lette"r.D?
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LAB: RIVER PROFILES

|

PURPOSE: To observe the changes in gradlent that --curona Iarge river by using a

profile.

MATERIALS: Enclosed graph paper and map of the United States.

PROCEDURE:

1. Pic: the poirits from the table below onto the graph paper.
2. Connect the dots to form a profile of the rivers.
3. Indicate which profile represents the M1551551pp1 River and which proﬁle

represents the Missouri River.
. Label the source and the mouth of each river.

o

Missiésippi River

Mlssourl River

85

Station. ... Miles from | Altitude | Station Miles from | Altitude
' - mouth In feet Mouth of in feet
. , , Mississippi L
Mouth ' 0 0 Mouth - 1290 400
‘Mouth of Red River 350 35 Kansas City, Mnssoun 1680 715
Mouth of Arkansas River 550 120 Omaha, Nebraska "1 1950 960
Mouth of Ohio River 1090 275 Yankton. South Dakota | 2190 1160
Mouth or Missouri River 1290 400 Mouth of Yellowstone 2800 1855
Burlington. lowa 1490 500 River 3365 2565
La Crosse, Wisconsin 1790 630 Fort Benton. Montana | 3400 3300
St. Paul. Minnesota 1935
; h 685 Great F311s. Montana
Minneapolis. Minnesota 1950 A ey
La Mi 800 Source or Missouri River | 3650 4060
ke ltasca, |nne§ota 2350 1460 (Three Forks. Montana)
OBSERVATIONS:
Use attached sheet.
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