
1 

Name: __________________________________________________________ 

Period: _________________ 

Room 606 

Basics, Air Pressure, Humidity, Clouds, Precipitation, 

Temperature, Air Masses & Fronts, Severe Weather 
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Key Learning: 
Meteorology is the study of the atmosphere, atmospheric phenomena, and               
atmospheric effects on our weather.  Meteorology is a subdiscipline of 
the atmospheric sciences, a term that covers all studies of the atmosphere. A          
subdiscipline is a specialized field of study within a broader subject or discipline.      
Climatology and aeronomy are also subdisciplines of the atmospheric sciences.      
Climatology focuses on how atmospheric changes define and alter the 
world’s climates. Aeronomy is the study of the upper parts of the atmosphere, 
where unique chemical and physical processes occur. Meteorology focuses on the 
lower parts of the atmosphere, primarily the troposphere, where most weather 
takes place. 
 
Meteorologists use scientific principles to observe, explain, and forecast our          
weather. They often focus on atmospheric research or operational weather           
forecasting. Research meteorologists cover several subdisciplines of meteorology to 
include: climate modeling, remote sensing, air quality, atmospheric physics, and     
climate change. They also research the relationship between the atmosphere and 
Earth’s climates, oceans, and biological life.  

 

Essential Questions 

1. Why is meteorological problem solving different from other sciences? 

2. How can air pressure alone give you a fairly accurate weather          
forecast? 

3. How are air pressure and humidity related? 

4. How can the cloud types help you to determine precipitation types 
and amounts? 

5. How are temperature, air pressure and humidity related? 

6. How does knowing the location of fronts help to improve forecasts? 

7. How does severe weather forecasting relate to daily weather         
forecasts? 
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B
asics 

 

Meteorology Definition: The study of the ______________________  

including ____________________________ and  

________________________________.  

 

 

 

Composition of the Atmosphere 

• _____________________________ (N2) – 78% 

 

• _____________________________ (O2) – 21% 

 

• _____________________________ (CO2) - .03% 

• Argon (Ar) – 1% 

• All other gases - .1% 

 

 

 

Three Basic Weather Characteristics 

 

1.) __________________________________: the amount of ______________________ 

     (water vapor) in the atmosphere 

 

2.) __________________________________: the amount of ____________ in the atmosphere 

 

3.) __________________________________: the __________________ of the atmosphere at a    

      particular place at a particular time 

Weather Forecast Comparison—Page 4 
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Air Pressure 

Definition: the weight of a 
____________________________________________________  

that extends from the  

____________________________________________to the  

____________________________________________________. 

Average Air Pressure = ____________________ psi  - OR- 

•760 mm Hg  - OR -  

•1013.25 mb - OR- 

•1 atm  

 

Layers of the Atmosphere  

 

 

 

 

 

 

0 km 

10 km 

50 km 

90 km 

1000 mb 

100 mb 

1 mb 

.01 mb 
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Measuring Air Pressure 

________________________________: instrument used to measure air pressure 

 

Two Types: 

1. ____________________________ Barometer 
 

• uses the element _____________________________ to 
measure air pressure   

 
 
 

 

  
2. ____________________________ Barometer  

 

• uses a ____________________________ to determine air 
pressure 

 
 
 

Air Movement 

• Called _______________________ 

• Air moves from areas of _________________________ pressure to  areas of  

 ___________________ pressure 

    * water follows the same rules as air! 

 
Generally: 

• High Pressure = _____________ Weather = ______________________ rotation 
 (anti-cyclone)* 

 

• Low Pressure = _____________ Weather = _______________________ rotation 
 (cyclone)* 

          *In the Northern Hemisphere 
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Global Wind Patterns  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

• _________________________: fast moving “___________________” of air moving through the upper 

atmosphere  

 * created at boundaries ___________________________________________________________ 

 

   

 

N 

60O 

30O 

0O 

60O 

30O 
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Measuring Air Pressure on a Weather Map 

• ____________________________________ 

 -  lines that _______________________________ 

 _________________________________________ 

 

 
 - ______________________ spaced isobars indicate a ___________________ change  

    in pressure and __________________________ wind speeds 

 

 - ______________________ spaced isobars indicate a ___________________ change  

    in pressure and ______________________ wind speeds 

 

Rules for Placing Isobars 

1. ________________________________________________________________________ 
 

• indicates an area with two different air pressures at the same time 
 

2. ________________________________________________________________________ 
 

• indicates areas with no air pressure which doesn’t happen 

 

NOTE: When drawing isobars, start with either the highest number or the lowest 
number. Do NOT start in the middle!  

 

Identifying Pressure on a Map 

1. Only mark ____________ and  ____________  
 
2. The lowest pressure on the map is the center of  
        Low Pressure 
 
3. The highest pressure on the map is the center of  
        High Pressure 
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Drawing Isobars & Labeling Pressure Systems  #1 
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Drawing Isobars & Labeling Pressure Systems  #2 
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Isobaric Map Forecasting 

Directions: 

A. On page 12, create your isobaric map.   

B. Once you have created your isobaric map, use it to answer the following questions: 

 

Questions: 

1. What is the weather like in Utah? 

 

 

 

 

2. Is it rainy or sunny in California?  How do you know? 

 

 

 

 

3. Are the wind speeds higher in Washington or Texas?  How do you know? 

 

 

 

 

 

4. What is the weather like in Pennsylvania?  How can you tell? 

 

 

 

 

 

5. Label the low pressure center and high pressure center on the map. 
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 Humidity 

Definition: measure of the ____________________________________________ in the air. 

• Absolute Humidity: the _______________________ of water  found in the air 

 - Warm air is _______________  dense  

    * more space between the molecules so it has more area to hold water vapor 

          * therefore __________________________has the ability to hold more moisture   

        than cold air 

 

• Saturation Value: The ___________________________ amount of water air can hold     
 at a given temperature. 

 

• Relative Humidity: The amount of water in the air ______________________ to the 
 maximum amount of water the air can hold 

 Relative Humidity = Absolute Humidity / Saturation Value   (Formula: RH = AH / SV) 

 Relative Humidity is recorded as a percentage 

 

Relative Humidity & Temperature 
 

• As temperature __________________,  
 
relative humidity ____________________. 
 
 
• As temperature __________________,  
 
relative humidity ____________________. 
 
 
 
Measuring Humidity 

1. ________________________________: Instrument that measures the  

humidity using evaporation of water and the air temperature 

 

2. _______________________________________: Instrument that measures  

relative humidity using the “__________________________________” of hair 

 

H
u

m
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ity
 



14 

 

 

Measuring Relative Humidity Using A Sling Pyschrometer 

Background: The amount of water vapor in air compared with the maximum amount of water 
vapor that the air can hold at a given temperature is called relative humidity. Relative humidity 
can be measured with a sling psychrometer. A psychrometer makes use of the cooling effect 
of evaporation. As water evaporates from a surface, it cools the surface. Water will evaporate 
more quickly into dry air than into humid, moist air. The more a wet surface is cooled by    
evaporation, the more quickly evaporation is taking place – the drier the air.  

 

Objective: In this activity you will use a sling psychrome-
ter to determine the relative humidity of the air 

 

Skills: measuring, interpreting a chart, comparing 

 

Materials: sling psychrometer, water, timing device 

 

Precautions: 

1. Always take your reading over vegetation.  (Do not measure over concrete or blacktop) 

2. Take your readings out of direct wind (Too much drying of the wet bulb) 

3. Re-wet the wet bulb after each reading 

 

Procedure: 

1. The thermometer with the cloth is called a wet-bulb thermometer.  Wet the cloth with  
room temperature water. 

2. Spin the psychrometer for 20 seconds. Read both thermometers (Use Celsius reading).   
Record the temperatures in the Table 1. Subtract the wet-bulb temperature from the dry bulb 
temperature and record the difference in the Table 1. 

3. Continue spinning the psychrometer and checking the temperature in 20 second                
increments until there is no further change or until two minutes have past. Record those    
temperatures as final temperatures in Table 1.  

4. Subtract the wet-bulb temperature from the dry-bulb temperature. Record the difference 
in Table 1. 

5. You will now move to a new location and repeat the steps.  Record your data in Table 2. 

6. Move 3 more times and complete the same steps each time.  Use Table 3 at location 3,     
Table 4 at location 4 and Table 5 at location 5. 

7. In each table, circle the two numbers that represents the final dry-bulb temperature the  
final temperature difference. 

 

 

Sling Psychrometer Lab 
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8. Average the final dry bulb-temperature and record it in Table 6 (Average Readings).  Find 
the average for the final temperature difference and record it in Table 6 (Average Readings). 

9. On the humidity chart provided, locate the two circled values from table 6 (Average          
Readings)      

Note: Dry-bulb temperature is on the left hand side and the temperature difference is along 
the top. 

Follow the temperature difference down and the dry-bulb temperature to the right until the 
two lines meet. Circle this value. This value represents the relative humidity of the air. 

11. Answer the questions on page 16. 

Table 1 - Measuring Relative Humidity (Location 1) 

  Dry-Bulb Temperature (°C) Wet-Bulb Temperature (°C) Temperature Difference (°C) 

After 20 Seconds       

After 40 Seconds    

After 1 minute    

After 1 minute 20 seconds    

After 1 minute 40 seconds    

2 minutes       

Table 2 - Measuring Relative Humidity (Location 2) 

  Dry-Bulb Temperature (°C) Wet-Bulb Temperature (°C) Temperature Difference (°C) 

After 20 Seconds       

After 40 Seconds       

After 1 minute    

After 1 minute 20 seconds    

After 1 minute 40 seconds    

2 minutes    

Table 3 - Measuring Relative Humidity (Location 3)  

  Dry-Bulb Temperature (°C) Wet-Bulb Temperature (°C) Temperature Difference (°C) 

After 20 Seconds       

After 40 Seconds    

After 1 minute    

After 1 minute 20 seconds    

After 1 minute 40 seconds    

2 minutes       
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Table 4 - Measuring Relative Humidity (Location 4) 

  Dry-Bulb Temperature (°C) Wet-Bulb Temperature (°C) Temperature Difference (°C) 

After 20 Seconds       

After 40 Seconds       

After 1 minute    

After 1 minute 20 seconds    

After 1 minute 40 seconds    

2 minutes    

Table 5 - Measuring Relative Humidity (Location 5) 

After 20 Seconds     

After 40 Seconds     

After 1 minute    

After 1 minute 20 seconds    

After 1 minute 40 seconds    

2 minutes    

Table 6 - Average Readings 

Avg. Dry Bulb Temperature  Avg. Final Temp. Difference  

Analysis:  Based on your data complete the blanks with the words higher or lower! 

The ______________________ the humidity, the ______________________ the rate of    

evaporation and so the ______________________ the temperature recorded.  
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Clouds 

• Need: 

1. ________________________________________ 

2. ____________________________________________________: particle for water to 
condense onto 

 

 
Cloud (and Fog) Formation 

1. _______________________________________________: when a warmer body of air 
mixes with a cooler body of air causing it to drop below the Dew Point Temperature 

 
•_________________________________________________________: is the temperature  

 at which air is at 100% ________________________________________ 

 
 
 

2. ____________________________________ Cooling: 

      - When a warm body of air moves across a cooler surface causing it to cool to the Dew 
  Point Temperature. 

 

 

3.   ____________________________________ Cooling:  

- As air rises it expands and cools and eventually      
reaches the Dew Point Temperature  

- no energy is added or removed from the system 

- Only clouds 
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Cloud Types 

 

1. ________________________________________________ 
 

• _________________________________ altitude 
 

• Means “Sheet-like” or “ __________________________” 
 

• Usually _________________________________________________________ 
       from these clouds 

 
 
 
 
 

2. _______________________________________________ 
 

•_____________________________ altitude 
 

•Means “_________________________” or “heaped” 
 

•“__________________________________ Clouds” 
 

•May form into _______________________Clouds (thunderstorm clouds) 
 
 

 

 

 

3. ______________________________________________ 
 

• ________________________________ Altitude 
 

• Means “____________________” or “feathery” 
 

• Made from ______________________________ 
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Precipitation 

Definition: anything that is __________________________________ and  

_______________________ the base of a cloud 

Types:  

1. _____________________: __________________ when it leaves the cloud and a  

       _________________ when it hits the ground 

 

 
2. _____________________: _____________________ when it leaves the cloud  

       and a ________________ when it hits the ground 

 

 
3. _____________________: _______________________ when it leaves the cloud  

       and a _______________ when it hits the ground (frozen raindrops) 

 

 
4. _____________________: made only during thunderstorm (cumulonimbus  

      clouds) 

 

5. ___________________________________: ________________________ when it  

       leaves the cloud and becomes a __________________ immediately upon     

       touching the ground (super-cooled water) 

 
 
 
 

Precipitable Water Lab 

 Additional Packet 
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Temperature 

Definition: measure of the  

_________________________________________________of a  

group of molecules  

 - measure of the amount of heat energy in an object 

 

Temperature’s effect on the Atmosphere 

• ____________________ or ____________________ air 
 

• ____________________ (or sinks) 
 

• Rising or falling air allows for ____________________ and ____________________    

       changes 
 
 
Greenhouse Effect 

 

• _________________________ always a bad thing 

 

• _________________________ energy enters the 
atmosphere and is converted to long wave energy 

 

• __________________________________________________ energy is then trapped  
at the Earth’s surface 

 
 
Cloud’s effect on Atmosphere 

 

• Cloudy nights are ______________________________ due to clouds trapping heat 
at the surface 

 

• Clear nights are ________________________________ due to heat escaping 
(radiative cooling) 
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Forecasting with Air Pressure, Humidity &  

Temperature #1  Worksheet 

1. Draw in the following isobars: 

992 996 1000 1004 1008 1012 1016 1020 1024 1028 1032 millibars 

 

Remember to use your rules for drawing isobars! 

 

2. Once you have finished drawing in the isobars, answer the questions on page 22. 
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Forecasting with Air Pressure, Humidity &  

Temperature #2  Worksheet 

1. Draw in the following isobars: 

992 996 1000 1004 1008 1012 1016 1020 1024 1028 1032 millibars 

 

Remember to use your rules for drawing isobars! 

 

2. Once you have finished drawing in the isobars, answer the questions on page 24. 
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Fronts and Air Masses 

Air Mass: large body of air with the same ________________________________ and  

______________________ throughout. 

 

Types: 

 
1. ________________________________________________ (mP) – cold, humid air mass 

 
 
2.   _______________________________________________ (mT) – warm, humid air mass 

 
 
3.   ____________________________________________________ (cP) – cold, dry air mass 

 
 

4. __________________________________________________ (cT) – warm, dry air mass 

 

5.   _____________________________________________ - above arctic circle, VERY COLD 

 
 
Fronts: _________________________________________ of an air mass 
 

*** Fronts are located around LOW PRESSURE systems ONLY! *** 
 
 

• The low pressure system acts like a vacuum: As air rises, it pulls in masses (both cold and 
warm) 

• Fronts will show where cold and warm air masses are located. 
 

 
Types of Fronts: 
 
1. Cold Fronts 
 

• Produce __________________ in the summer 
 

• Produce ___________________ in the winter 
 

• Move in and out _______________________ 
 
 

A
ir M

ass &
 Fro

n
ts 



26 

2. Warm Fronts 

• Produce _____________________ in the  
   summer 
 

• Produce ___________________ in the winter 
 

• Move in and out ________________________;   
   may take a day or two to move through 
 

• Bring in _____________________ clouds 
 
 
 
 
 
 
 
3. Stationary Fronts 
 

• ____________________ periods of  
   
    _____________ or _________________ 
 

• Stationary =  __________________________ 
 

• Only 1 to 2 degree difference in temperature;  
   density is almost the same 

 

 

 

 

4. Occluded Fronts 

• Extended  periods of rain or snow (not as long  
   as stationary fronts) 
 
• Very ugly in the winter; cause temperature     
   inversions resulting in wintery mix 
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Air Mass and Fronts Forecasting Worksheet #1 

1. Draw in the following isobars.  Remember to use your rules for drawing isobars! 

1008 1012 1016 1020 1024 1028 1032  1036 millibars 

2. Label the High and Low Pressure Centers 

3. Place the warm and cold fronts in the correct place around the low pressure system. 

4. Once you have finished tasks 1-3, answer the questions on page 28. 
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Forecasting: 

1. What would the weather be like the following areas?   

• Include:  

 - Humidity (High or Low) 

 - Cloud Cover 

 - Temperature (Increasing or Decreasing) 

 - Air Pressure (Increasing or Decreasing) 

 

1.) Nevada 

 

 

 

2.) New Mexico 

 

 

 

3.) Idaho 

 

 

 

 

4.) New York 

 

 

 

 

 

5.) South Dakota 
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Air Mass and Fronts Forecasting Worksheet #2 

1. Draw in the following isobars.  Remember to use your rules for drawing isobars! 

996     998    1000    1002    1004    1006    1008    1010    1012    1014 1016    1018 millibars 

2. Label the High and Low Pressure Centers 

3. Place the warm front and cold front in the correct place around the low pressure  system. 

4. Once you have finished tasks 1-3, answer the questions on page 28. 
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Forecasting: 

1. What would the weather be like the following areas?   

• Include:  

 - Humidity (High or Low) 

 - Cloud Cover 

 - Temperature (Increasing or Decreasing) 

 - Air Pressure (Increasing or Decreasing) 

 

1.) Montana     4.) Utah 

 

 

 

 

 

2.) New Mexico     5.) West Virgina 

 

 

 

 

 

 

 

3.) Louisiana     6.) Florida 
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Severe Weather 

Types: 

  __________________________ ___________________          _________________________ 

 

Thunderstorms  

• Small, ______________________________storm system caused by the  

 ______________________________________, ___________________ air 

 

Thunderstorm Ingredients 

4 “ingredients” necessary: 

 
1. ________________________________________________________________________ 

 
2.   ________________________________________________________________________ 

 
3.   Some form of ______________________ 

 
4. ________________________________ (unstable atmosphere) 

 

Mass vs. Front Thunderstorms 

• Air Mass Thunderstorm: 
 
 Hot & Humid —>  Storm  —>  _____________________________ 
 

• Front Thunderstorm: 
 
 Hot & Humid —>  Storm —> ________________________________________________ 
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Thunderstorm Hazards 

1. _________________________________________ (1,000,000  volts)  
       (Thunder is created by superheated air ) 

 
2.   _______________________________________ 

 
3.   _______________________________________ 

 
4.   _______________________________________ 

 
5. _______________________________________ 

 

Tornadoes 

Characteristics of Tornadoes 

• _________________________________________ of all atmospheric disturbance 
 

• Average _________________ in diameter 
 

• Up to a ______________ pressure change from outside to the center of the tornado 
 

• Wind speeds between _____________ and _______________ mph 
 

• Move at ____________________________________________ along the surface 
 

• Last anywhere from _____________ minutes to ____________________ hours 

 

 

Super Outbreak 

• 1974  

• 148 tornadoes in 24 hours 

• 315 people killed  

• Over $600 million in damage 
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Watch vs. Warning 

_______________________: Conditions are good for the ___________________________  
                 of severe weather 

_______________________: severe weather _____________________________ and could  
                 take place near you 

 

Tornado Season 

• _________________________ —>  _____________________ 

 

Tornado Hazards 

• Extremely high wind speeds 
 

• Strong ___________________________  
      (100 mph) 

 

• Multiple __________________________  
       (most dangerous) 

 

• Abrupt drop in _____________________________________ 

 

Enhanced Fujita Tornado Intensity Scale  

• Known as the ___________________________________ (use to be the F Scale) 
 

• Scale from ________________________ 
 

• EF0 are weak (79%), EF5 are strong (1%) 
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Hurricanes 
 

• Created between ______________ and _______________Latitude 

 

• West of the International Dateline they are called ___________________  

 (generally larger than Atlantic Hurricanes) 

 

Hurricane Formation 

1.) _________________________________________________________________ (over 80oF) 

 

2.) Air Mass moving off the Sahara Desert 

 

3.) __________________________________________________________________________ 

 

 

Hurricane Stages 

1)________________________________________ 

• _____________________________________________ 
speeds up to 38 mph  

• __________________________ pressure system 

• No name given; Uses a _________________________ system 

 

2) _______________________________________ 

• Sustained wind speeds from 39-73 mph 

• Use Female / Male Names 

 

 

3) ________________________________________   

• Sustained wind speeds of 74 mph and up 

•Use Female / Males Names 
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Saffir-Simpson Hurricane Intensity Scale 

 

 

 

 

 

 

Hurricane Season 

• ________________________ —> _____________________________ 

 
 
Hurricane Hazards 

• Strong ________________________ 
 

• Possible _______________________ 
 

• Heavy _________________________ 
 

• ______________________________ 

 - large dome of seawater pushed onshore by the hurricane  
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