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1. What instrument above would accurately measure the relative humidity 
outside? 
 
2. What instrument above would accurately measure the air temperature 
outside? 
 
3. What instrument above would accurately measure the amount of 
precipitation outside? 
 
4. What instrument above would accurately measure the direction of the 
wind? 
 
5. What instrument above would accurately measure the speed of the wind? 
 
6. What instrument above would accurately measure the pressure of the air? 
 
 
 
 



7. Which technological advancement has done the most to improve the 
accuracy of weather predications? 
 

A) barometer 
B) weather balloons 
C) anemometer 
D) satellites 

 
 
8. Weather forecasting has improved recently because of 
 

F)  more experienced weather forecasters. 
G) fewer weather changes from year to year. 
H) computer technology. 
I)   television reporting. 

 

                        
9. What information could be collected from the instrument shown above? 

A) Wind direction 
B) Air pressure 
C) Temperature    
D) Wind speed    

 
 
10. Paxton wants to measure the amount of rain falls in his backyard during 
a thunderstorm. Which instrument should he use? 

F) Radar 
G) Thermometer 
H) Rain gauge 
I)  Barometer 

 
 
 
 
 
 

http://images.google.com/imgres?imgurl=http://z.about.com/d/pediatrics/1/0/m/O/mercury_thermometer.jpg&imgrefurl=http://pediatrics.about.com/od/yourbabyweekbyweek/ss/baby_wk_eighten_6.htm&h=299&w=401&sz=56&hl=en&start=15&um=1&tbnid=ZKIYoXS8F9YeaM:&tbnh=92&tbnw=124&prev=/images%3Fq%3Dthermometer%26um%3D1%26hl%3Den%26safe%3Dactive%26rlz%3D1T4SUNA_enUS234US238%26sa%3DN�


 
Use the illustration below to answer questions 11 and 12.  
 

 
 
11. What instrument is shown in the illustration above? 

A) Rain gauge 
B) Wind vane 
C) Anemometer 
D) Barometer 

 
12. As the air warms, the liquid in this instrument expands and rises. What 
weather instrument does this describe? 

F) Weather vane 
G) Weather balloon 
H) Spring scale 
I)   Thermometer 

 
13. What does a weather vane measure? 

A) Speed of the wind 
B) Direction of the wind 
C) Temperature of the wind 
 D)   If there will be wind tomorrow 

 
14. When a meteorologist reports that the air pressure is falling in your area, 
what instrument did she probably use to get this information? 

F) A barometer 
G) A thermometer 
H) A sling psychrometer 
I)  An anemometer 

 
15. Satellites and space stations are used for all of the following except 

A) Communication 
B) Navigation 
C) Research 
D) Controlling weather 



 
16. Data from local weather stations all over the country are assembled into 
weather maps by the  

F) Local meteorologists 
G) Regional meteorologists 
H) National Weather Service 
I)  National Oceanographic Service 

 
17. Radar is often used to predict which of the following natural 
phenomena? 

A) Eruption of volcanoes 
B) Location  of earthquakes 
C) Movement of weather systems 
D) Occurrences of the aurora borealis 

 
18. What information is collected by satellites? 

F) cloud location 
G) Movement of storms 
H) Conditions at one specific location 
I)  Cloud height 

 
19. Which correctly identifies what is measured by an anemometer and a 
barometer? 

A) Time and temperature 
B) Temperature and pressure 
C) Wind speed and pressure 
D)  Wind speed and time 

 
20.  Read & record the amount of precipitation in the rain gauge in your 
room. 
 



Standard 7 & 8 Notes 

• The driving energy source for heating of Earth and circulation in Earth’s atmosphere is solar energy.   
• Some of the Sun’s energy coming through Earth’s atmosphere is reflected or absorbed by gases and/or 

clouds in the atmosphere. 
• Solar energy that is absorbed by Earth’s land and water surfaces is changed to heat that moves/radiates 

back into the atmosphere (troposphere) where gases absorb the heat, a process known as the greenhouse 
effect.  (Because the Earth is getting hotter & hotter, our seasons are changing.  We don’t experience 
snow in our area quite as much as we once did.  The oceans are heating up earlier in the year & staying 
warm creating a perfect atmosphere for hurricanes to occur.) 

Greenhouse Effect 
Certain gases in the atmosphere, such as water vapor, carbon dioxide, and methane (among others) are 
particularly transparent to sunlight. As sunlight comes through the atmosphere, most of it reaches the Earth's 
surface. This sunlight is absorbed by the surface of the Earth and re-emitted as heat (called infrared radiation). 
But these same gases are not transparent to the heat that the Earth emits. They absorb some of it, and part of 
what they absorb is radiated back to the surface of the Earth. The overall effect being that these gases "trap" 
some of the heat, and thus, like a blanket, they make the Earth warmer than it would otherwise be. 

• The land heats up and releases its heat fairly quickly, but water needs to absorb lots of solar energy to 
warm up; this property of water allows it to warm more slowly but also to release the heat energy more 
slowly.   

 
• It is the  water on Earth that helps to regulate the temperature range of Earth’s atmosphere.  

 
• The effect of solar energy on land may be investigated on different types of surfaces and/or colors of 

surfaces.  (Ex:  dark surfaces heat faster than light surfaces & pavement heats faster than grass-
Remember our experiment with the different cups of soil, water, & air.) 

• Convection occurs when warm air rises and cool air sinks. When a layer of air is heated, it expands and 
moves upward. Colder, heavier air then flows underneath it. That cold air is then warmed, and it 
expands and rises. The warm rising air cools as it reaches higher, cooler regions of the atmosphere, and 
it too begins to sink. Breezes, winds, and thunderstorms may result. 

• Because warm air near Earth’s surface rises and then cools as it goes up, a convection current is set up in 
the atmosphere.  There are three atmospheric convection areas in the northern hemisphere and three in 
the southern hemisphere.   

 
Students will focus their understanding on the northern hemisphere convection regions: 

• the tropical convection region begins at the equator and extends to the about 30 degrees north latitude; 
• the temperate region extends from there to about 60 degrees north latitude, and (where we live-4 

seasons here) 
• the polar region extends from there to the north pole, 90 degrees north latitude.  
 



                        

Polar Region 

Tropical Convection Region 

Temperate Region 

Equator 

 
Students should understand convection on a global scale in the atmosphere, the cause of global winds, and 
therefore the mover of weather systems in particular directions, and on surface ocean currents. 

• Due to the spinning of Earth, the weather systems in these regions move in certain directions because the 
global wind belts are set up (6-4.9).   

• On a smaller scale, convection currents near bodies of water can cause local winds known as land and 
sea breezes. 

Sea Breeze 

If the sun is out, it heats up the land so that it is much warmer than the ocean. This causes the air above the land 
to heat up while the air over the ocean is cooler. Hot air will rise and cool air will sink. Together, this rising and 
sinking motion creates a convection cell. Look at the diagram below: 

 

As the warm air rises over land, it must be replaced by the cooler air over the ocean. We call this a sea breeze 
because it's a breeze that comes from the sea. Meteorologists always name winds based on where they come 
from. (If you were born and raised in Hawaii, then went to visit the Mainland, you would tell people that you 
were from Hawaii.) 

 



Land Breeze 

(LL Cool J: Land is cool at night when he would be out having fun) 

At night time, the convection cell is reversed and we call it a land breeze because the wind near the surface now 
blows from the land out to sea. This happens because the land cools down at night and will get colder than the 
ocean. The air above the ocean is now warmer compared to the cooler air over the land at night. (Have you ever 
noticed how the ocean feels warmer in the evening? It's not because the ocean heats up at night, it's because the 
air at night got colder.) This is seen in the diagram below: 

 

It is important to understand that the ocean's temperature doesn't change much in a given location. It's quick and 
easy to heat up a cup of water...but it would take a very long time to heat up the entire ocean! When we talk 
about land and sea breezes, these winds occur due to the land being colder or warmer than the ocean. That 
causes the air above land to be a different temperature than the air above the ocean. Also, keep in mind that land 
and sea breezes have a difficult time developing if the trade winds are blowing strong because this disrupts the 
convection cell. 

• The surface currents of Earth’s oceans that circulate warm and cold ocean waters in convection patterns 
also influence the weather and climates of the landmasses nearby.  ( Warm water rises to the top and 
cold water sinks to the bottom just like the air does.  Light can penetrate only so far into water & only 
heats it at the surface leaving colder water at the bottom.) 

• Check out:  http://www.brainpop.com/science/theearthsystem/oceancurrents/ 

http://www.brainpop.com/science/theearthsystem/oceancurrents/


Ocean Currents  
 

 

 

a. What do you think the red color stands for? (Warm currents).  

b. What do you think the blue color stands for? (Cold currents).  

c. What do you think sets the currents in motion? (The wind set in motion by the Earth's rotation, and the difference in water 
temperature from the poles to the equator).  

d. What is a surface current? (Surface currents are ocean currents caused by wind. Prevailing winds have the greatest effect 
on surface currents. These currents are usually the same year after year, with warmer currents moving away from the 
equator, and colder currents moving toward the equator)  

e. In which direction do surface currents flow in the northern hemisphere? (clockwise)  

f. In which direction do surface currents flow in the southern hemisphere? (counterclockwise).  

g. How do surface currents affect the climate of different lands? (They either warm the lands they pass or cool them off).  

h. If Western Europe's climate was not affected by the Gulf Stream, what do you think its climate would be like?  (Since 
Western Europe is much closer to the Artic, their weather would be much colder and the animal and plant life would be 
different.)  

There are a number of ocean currents found around the Earth. A current is like a vast river within the ocean, 
flowing from one place to another. These currents are caused by differences in temperature, differences in 



salinity, and by wind. Currents are responsible for a vast amount of movement of the water found in the Earth’s 
oceans.  

Info from www.dummies.com  No…Really!  Check it out! 
The oceans have warm and cold surface currents that act like a global heating and air-conditioning system. They 
bring significant warmth to high latitude areas that would otherwise be much cooler, and significant coolness to low 
latitude areas that would otherwise be much warmer.  

The currents also play a major role in determining the global geography of precipitation. The sun can 
more easily evaporate warm water than cold water, and thereby produce the atmospheric vapor that 
results in rain. Therefore, lands that get sideswiped or impacted by warm currents tend to have 
abundant precipitation in addition to a comparatively warm climate. Conversely, lands impacted by cold 
currents tend to receive very little precipitation in addition to a comparatively cool climate. 

Generally, surface currents exhibit circular movements (see Figure 1). North of the equator, the flow is 
usually clockwise. South of the equator, the flow tends to be counter-clockwise. These movements are 
principally products of prevailing winds that "push" the ocean's surface. On the map you can see 
occasional exceptions to the general rules of circulation. They are the results of deflections caused by 
the angle at which a current strikes a land mass or the continental shelf, or by the direction of prevailing 
sea level winds at particular latitudes.  

 
 
Figure 1: A generalized geography of ocean surface currents. 

Warm currents, cold currents 

The warm and cold portions of these circulatory systems have rather predictable geographies. As ocean 
currents move westward along the equator, they absorb lots of solar energy, heat up, and become warm 
currents. As they turn away from the equator, they generally continue to absorb about as much heat as 
they dissipate, at least while they remain in the Tropics — that is, the region between the Tropic of 
Cancer and the Tropic of Capricorn. 

After leaving the Tropics, the reverse starts to happen: The currents radiate more heat than they gain — 
but slowly. Thus, the currents remain comparatively warm longer after they have left the tropics. The 
Gulf Stream, for example, is a warm-water current that moves up the Eastern coast of the United States 
and then becomes the North Atlantic Current (see Figure 1). Although it loses a fair amount of heat as it 
moves eastward across the mid-Atlantic, the North Atlantic Current reaches Europe with a considerable 
amount of stored heat remaining. As it continues to radiate that heat, it contributes to the climate of 

http://www.dummies.com/


Northwestern Europe a degree of warmth that is unusual for those latitudes, and also abundant rainfall.  
(Now you’re not a dummy anymore.) 

• The warm Gulf Stream current water influences the eastern Atlantic shoreline of the United States 
Duh!(hurricanes), while the cold California current influences its western Pacific shoreline. Duh! 

 
Because of the unequal heating of Earth, climate zones (tropical, temperate, and polar) also occur.  

• Since temperature is a major factor in climate zones, students should relate climate to the convection 
regions at various latitudes, to temperature differences between the equator and the poles (hotter near the 
equator & colder near the poles), and also to warm and cold surface ocean currents. 
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Unit h eview

True/Fatrse
l.

Weather P".tf 3. Name

Date

Anemonteters measure temperature.

Temperature is nreasured in Celsius & Fahrenheit.

A hygrometer measllres humidity.

Thunder is dangerous.

Tlre sun warrns the air on ear1h.

The amount of rvater vapor in the air is called humidity.

Cool air cause lorv ail pressure.

A barometer mcasrlres air pressure.

A prediction of rvhat the weather will be is called a forecast.

a

A

6.

7.

8.

9.

10._ When 2 air masses meet, they form a front.

Multiple Choice:

I l. A person who studies the Earlh's weather is called
a. geologist
b. astronaut
c. meteorolosist
d. biologist

12. Water vaporcools and forms watervisible droplets of water in this stage of the water
cycle.

a. condensation
b. evaporation
c. precipitation
d. run-off

13. What causes the precipitation stage of the water cycle?
a. water is heated causing it to change into water vapor
b. water vapor is cooled forming larger, more vrsible droplets
c. smail water droplets join together making them too heavy for the air to hold
d. water seeps into the ground or runs off into larger bodies of water



1Ata- You observe a cumulonimbus cloud
occur?

a. sunny & rnild
b. sloiv. steady rain
c. thunderstorms
d. ablizzard

in the sky. What type of weather is likely to

as it is pushed back into the

by violent winds that twist, lifting and

to do if you are cauglit outside dr,rring a

dorvn flat until the tornado passes

l5 Which form of precipitation is lrozen again and again
clouds, then falls to earth as large, frozen balls?

a- sno\v
b. sleet
c. hail
d. freezing rain

Which form of severe weather is characterized
destroying everything in its path?

a. thunderstorn
b. flood
c. tsunanri
d. tornado

Which of the following is the correct thing
tomado/

a. find a low place, like a ditch, and lie
b. run from it
c. climb a tree
d. get in your car

Which is not a form of precipitation?
a. sleet
b. rain
c. fog
d. snow

r6

17.

18.

19. The sun heats all of the follor,ving quickly except:
a, grass
b. concrete
c. asphalt
d. metal

20. The sun beams down
a. morning time
b. lunch time
c. dinner time
d. night time

the hottest & most direct raYS at
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Weather

Po-.* L Name:

i. Due to the spinning of Earth, the weather systems in these regions move in certain directions
because the are set up
a. Coriolis Effect
b. climate zones
c. greenhouse effect
d. global wind belts

2. Because warrn air near Earth's surface rises and then cools as it goes up, a
atmosphere.

a. convection current
b. greenhouse effect
c. surface current
d. water current

is set up in the

5.

3. The of Earth's oceans that circulate warrn and cold ocean waters in convection patterns
influence the weather and climates of the landmasses nearbv.
a. convection current
b. greenhouse effect
c. surface current
d. water current

4. Because of the , climate zones (tropical, temperate, and polar) occur.
a. wind
b. weather
c. land & sea breezes
d. unequal heating of Earth

Solar energy that is absorbed by Earth's land and water surfaces is changed to heat that
moves/radiates back into the atmosphere (troposphere) where gases absorb the heat. This is a

process known as the
a. Coriolis Effect
b. climate zones
c. greenhouse effect
d. global wind belts

The upward movement of warm air and the downward movement of cool air form
a. convection current
b. greenhouse effect
c. surface current
d. water current

Convection currents near bodies of water can cause local winds known as

a. greenhouse effect
b. climate zones
c. Coriolis Effect
d. land and sea breezes

8. The driving energy source for heating of Earth and circulation in Earth's atmosphere is

a. wind energy
b. solar energy
c. electrical energy
d. weather

6.

-



9. It is the
a. wind
b. land
c. ozone
d. water

on Earth that helps to regulate the temperature range of Earth's atmosphere.

\-

\ 
'---

l:5un E X*a1 s"-

a. A sea bteeze flows from the ocean toward the land at night due to uniform
ofland and ocean.

b' A sea breeze flows from the land toward the ocean at nieht due to uniform
ofland and ocean

pressure
pressure

10.

3.?ole
What is happening to the radiation in this picture?
a. The radiation is reflecting off the Earth
b. Solar energy is passing through the Earth
c. The radiation is making the Earth tilt
d. The earth is absorbing the radiation

11. What is the role of ozone in the upper atmosphere?
a. It reflects ultraviolet radiation.
b. It absorbs ultraviolet radiation.
c. It cools the upper atmosphere.
d. It causes cancer in birds.
Karen climbs the stairs in her house on a summer day and notices that it is much hotter upstairs
than downstairs. What is the best explanation for this?
a. Warm air moves upward by convection currents.
b. The upstairs is closer to the sun.
c. The downstairs windows were left open.
d. Cool air rises by convection currents.
Which statement is true?

12.

13.

heating and cooling

heating and cooling

t4.

c. A sea breeze forms at night due to the ocean cooling faster than the land.
d. A sea bteeze forms during the day due to the land warming faster than the ocean

Which of the following is the type of thermal energy transfer that helps generate winds in the
atmosphere?
a. Radiation
b. Transpiration
c. Conduction
d. Convection

Winds are caused by
a. Temperatures staying the same for too long.
b. Air moving from areas of low pressure to areas of high
c. Air moving from areas of high pressure to areas of low
d. Hurricanes formins over land

15.



YYI:: rT consequence of sunlight hitting Earth most dirrectly at the equator?
1. larth stays in oibit aro,rnd theK;
b. It causes phases of the *oorrunJija",

I lili:::::,::--,,,y11mer, fdr, ;;;;,, and spring

i l:tf llT:: i," hi gh er. ai th; ;q;;;i,,"i 
"i,'i.*n", ",

DO

-lt 

tin:1ij|il'#?.X',[o$t#,*'rt'ooo'phere 
through the process shown in the diagram. what

a. Reflection
b. Radiation
c. Convection
d. Conduction

18' Label the fhree atmospheric convection areas in the northern & southern hemisphere.

(tropical convection region, temperate region, polar region)

t.

?.

?
tlq

5.

v-

Answer the following as True or False.

19. The cold carifornia current influences its western pacific shorerine.

20. Dark surfaces absorb less heat than lighter surfaces.

21. All winds are caused by differences in air pressure.

" :ff"?fllJ.rot'water 
vapor' & carbon dioxide absorb &tor refTect the solar energy in the

The warm Gulf stream current water influences the eastern Atlantic shoreline of the uS.
Water warms up faster than land.

16.

-a43.

)/



'5. Answer the following as quickly
Land heats up and releases its heat
to warm up; this property of water

or slowly.
fairly Water needs to absorb lots of solar energy
ailows it to warm more but also to release the heatenergy more

Label the drawings to indicate which drawing shows u sea breeze & which drawing is a lantl breeze.
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