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 Module 7: Factors that Affect the Earth’s 
Weather 

Vocabulary:  

Aphelion – The point at which the earth is farthest from the sun. 

Perihelion- the point at which the earth is closest to the sun. 

Lines of Longitude - Imaginary lines that run north and south across the earth. 

Lines of Latitude -  Imaginary lines that run east and west across the earth. 

Coriolis Effect – The way in which the rotation of the earth bends the path of winds, sea currents, and 

objects that fly through different latitudes. 

Air Mass- A large body of air with relatively uniform pressure, temperature, and humidity. 

Weather Front – A boundary between two air masses. 

Bold Words to know: weather, climate, thermal energy, cumulus, stratus, cirrus, lenticular, insolation, 

axial tilt, summer and winter solstice, spring and autumnal equinox, meteorologists, occluded, 

stationary, 

 Labs for this Module:  

o This module has only 1 lab experiment found on page 160.  Experiment 7.1. 

The student will need to read through the lab carefully and then prepare a weather graph which 

they will then use in Module 8 to predict the upcoming weather based on their data from this 

module.  You have the freedom to take as much time as you want on this lab, but try to do at 

least 2 weeks’ worth of recording in order to have the most accurate predictions. 

 

The graph can be homemade or if you can find something on-line you may use that as well. Make sure 

you include the following information: 

Date High 
Temperature 

Low 
Temperature 

High  
Pressure 

Low 
Pressure 

Precipitation Early 
Cloud 
Cover 

Late 
Cloud 
Cover 

00/00/00 XX˚F XX˚F --.- in. --.- in. -.—in. Enter or  
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cloud 
type 

n/a 

        

*Note: find a reliable source to check each day. Use the same source so that you can eliminate any 

variables in your data. 

 

 

http://www.weathervortex.com/cloud-types.htm 

 

 

Websites for more cloud study: 

I. http://science-edu.larc.nasa.gov/SCOOL/pdf/Cloud_ID.pdf  

II. http://science-edu.larc.nasa.gov/SCOOL/cldchart.html 

III. http://science-edu.larc.nasa.gov/SCOOL/pdf/Cloud_ID.pdf 

IV. http://www.windows2universe.org/earth/Atmosphere/clouds/cloud_types.html 

V. http://www.srh.weather.gov/srh/jetstream/synoptic/clouds.htm  

 

 

http://www.weathervortex.com/cloud-types.htm
http://science-edu.larc.nasa.gov/SCOOL/pdf/Cloud_ID.pdf
http://science-edu.larc.nasa.gov/SCOOL/cldchart.html
http://science-edu.larc.nasa.gov/SCOOL/pdf/Cloud_ID.pdf
http://www.windows2universe.org/earth/Atmosphere/clouds/cloud_types.html
http://www.srh.weather.gov/srh/jetstream/synoptic/clouds.htm
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I. Introduction: 

This module is going to help you study the clouds and the give you the basic information to begin the 

study of Weather.  

 Weather is the condition of the earth’s atmosphere 

1. Weather is the temperature,humidity,precipitation and windspeed; things that occur in 

the troposphere. 

 Climate is the study of the prevailing conditions of a particular region. 

“Climate is what you get, but whether is what you expect.” 

 

II. Factors of Weather 

There are 3 different factors which contribute to the type of weather we experience. 

1. Thermal Energy 

 Uneven distribution of thermal energy 

2. Water vapor in the atmosphere. 

 Humidity and clouds 

III. Clouds 

There are 4 basic cloud types which are found at characteristic altitudes. 

 Cumulus 

 From latin, cumulus, for a pile. 

 Located in the middle portion of the troposphere 

 Fluffy white clouds that look like cotton 

 Stratus 

 From latin for layers 

 Located in the lower part of the troposphere, lower in the sky 

 Made from a mass of warm air that is lifted up, cools and condenses to 

form clouds. 

 Cirrus 

 From latin meaning wisp or curl. 

 Located at the top of the troposphere 

 Made of tiny ice crystals 

 Look feathery 

 Lenticular 

 From latin meaning lens-shaped or oval shaped. 

 Located in the mountain regions 

 Made from areas or pockets of low-pressure. 

 The prefix alto is translated as “higher” while the suffix  nimbo or nimbus meant “lower”.  

 Nimbus clouds are usually dark in color and tend to be considered ‘thunder-clouds’. 

Clouds can be a variance of any of 

the different combinations of cloud 

descriptions. These 4 types define 

the basic system. Starting with the 4 

basic types, metorolgist then add a 

prefix or suffix to further classify the 

cloud. 

Study the chart 7.2 

on page 160 and the 

picture above. 
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 Where a cloud is formed is significant to understanding its function and purpose as well as 

classification. 

 Clouds present information about weather fronts in the area. 

 

Take time to review Experiment 7.1- Work on a weather diary for 2 weeks time 

which will be used in Module 8. 

IV. Earth’s Thermal Energy  

The earth’s thermal energy comes from Insolation which  is light coming from the sun.  It is a 
combination of an acronym for – Incoming Solar Radiation. 

*Radiation here means light like the infrared light which we studied in Module 2. 

 Insolation is both dependant and affected by the following: 

1. The earth’s distance from the sun 
2. The earth’s axial tilt ( where the sun is actually ‘shining’) 
3. Clouds 

a. Clouds are a large indicator of temperature because of the way they reflect 
insolation. This in turn lowers the temperature in the troposphere. 

 The Axial tilt is responsible for 
 The Seasons 

 The distance @aphelion and perihelion enhance the effect of the axial tilt on 
our weather and climate 

 ( this is a great time to reintroduce yourself to Johannes Kepler’s Laws on 
Planetary motion with respect to aphelion and perihelion) 

 The orbit contributes to the seasons as well.  
 The reversal of the seasons.  

 When the sun is at 
o Aphelion = summer in Northern Hemisphere 
o Perihelion = summer in the Southern Hemisphere 

 

 

 The # of hours of daylight 
 This is reflected in the hemispheres, season and the rotation of the earth. 

*Note: Look at Appendix A- which shows a picture of the sun and measured temperatures of stars. 

Summer Solstice is June 21 ~ Spring Equinox is March 21 
Winter Solstice is December 21~ Autumnal Equinox is September 21 
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V.     Longitude and Latitude 

 

 

Latitude and Longitude are the imaginary line of division that run about the earth.  We use this to mark 
our location on maps, etc. 

Longitude: 

Runs North and South 
Shows relationship to the Equator 
The Equator is the imaginary line that divides 
the Earth’s hemisphere. 
 

Latitude: 

Runs East and West 
Shows relationship to the Prime Meridian 
Prime Meridian is located in Greenwich 
England. 

 

 

 

 

It is important for you to know the location of the N/S Poles, the Equator, and the Prime Meridian. 
Make sure you know these by the time you are done studying this module. 
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VI.  Uneven Thermal Energy Distribution 

Wind plays an integral part in the energy distribution on the earth. Pay attention to the text which gives 
a brief description of how wind is formed. Simplistically, just remember that wind is due to a difference 
in air temperature. Warm air rises, cool air moves in to replace the vacated spot and wind movement 
occurs. 

Pay close attention to the figures which highlight these patterns. ( 7.6-7.10) 

The uneven thermal energy distribution is affected by the following: 

1. Changing air temperature. 
 Winds move to  make up deficit of warm air in a region.( see fig. 7.6-7.7) 

2. Coriolis Effect( see fig 7.8) 
 The earth’s rotation bends the direction of movement from wind, to sea 

currents, and flying objects. 
3. Local Winds ( see fig. 7.9) 

Research: Make a chart of the  wind patterns or breezes discussed in the module. Make a note 

of their location in respect the longitude and latitude measurements on a map. Does it matter? 

Why or why not? 

VII. Air Masses 

An air mass is known as ‘still air’. It is a large centrally located body of air that is characteristic of the 
region which it was developed in. 

For example: If there is a n air mass over a particular region, this air mass is caused by a lack of 
movement o wind or a lack of wind. It retains the ‘weather; of the area and then moves over other arias 
carrying that same weather with it. 

This is how meteorologists predict weather. Look closely at figure 7.11 to see the different types of air 
mass patterns. 

 

 

Types of Air Masses: 

 Arctic, Polar and Tropical 

o Polar and Tropical can be broken up into to categories: 

 Maritime  

 Continental 

When 2 air masses meet then a weather front is formed.   
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 Cold, Warm, Stationary and Occluded describe the types of fronts that can form. 

 Pay attention to figure7.12 for a description of how the front meets and changes. 

 Clouds affect the front. 

o Typically cold fronts produce bad weather. 

Research a type of severe weather. Decide what types of conditions are necessary for this 

weather to occur. 

Take time to review clouds and be able to identify different cloud types.  Click on the links at the 

beginning of the module to see some different pictures. You can also read “The Weather Book” 

by Michael Oard to learn more about Weather from a Creationist viewpoint. 
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Module 8: 

I. Introduction: 

This module continues the study you started in Module 7 on Weather. This time we are going to look at 

how weather is predicted.  Remember the conditions that affect the temperature: Thermal Energy and 

the distribution of that energy, the formation of clouds and movement of wind, and the air masses that 

contribute to the weather fronts in creation. 

 

II. Precipitation: 

Precipitation is the part of the water cycle which returns the evaporated water back in  varied forms 

such as: rain, snow, sleet, drizzle, hail, etc.  Sometimes it is also present as dew or frost. 

Let’s discuss these forms: 

 Rain:  

 Typically have a diameter of up to 2 mm 

 Most common type of precipitation 

 Summarized in 2 theories 

 #1-The Bergeron Process ( rain formed in cold clouds) 

 #2-The Collision-Coalescence ( rain formed in warm clouds) 

Each theory describes how rain is formed. 

 Theory 1 occurs in cold clouds where ice crystals are formed and eventually the cloud gets so 

heavy that the crystals fall. As they fall, the temperature of the atmosphere  effects their form. If the 

temperature is above freezing, we will see rain. If it is below freezing, the crystals fall as snow. 

 Theory 2 takes place in warm clouds.  The water drops accumulate on cloud-condensation 

nuclei. The air moves the drops around until they form larger drops and  which continue to collide and 

grow and then when heavy enough drop to the earth in the form of rain. 

 Drizzle: 

 Formed in stratus clouds 

 Has a diameter of 0.5 mm 

 The size of drizzle is what differentiates it from a raindrop. 

 Fall slowly, as if drifting, close together and at even spacing to make it like a slow 

moving sheet of fog. 

 Sleet: 

 Frozen raindrops forming solid ice pellets. 

 Formed as the rain falls through a  cold layer air. 
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 NOTE: sleet and freezing rain are different. Freezing rain freezes after falling through a 

cold air layer that is right at freezing point or maybe a little lower than that. The 

raindrops freeze when they ‘hit’ a solid surface, not before. Freezing rain is dangerous 

for roads, sidewalks and power lines among just a few things. 

 Hail:  

 Like sleet but larger in size and ability to destroy. 

 Formed when sleet or ice crystals are pushed back up into the cloud by air, strong wind 

or strong thunderstorms. It is tossed around till it gets large enough to fall through the 

air current to the earth. 

 Usually occur in the spring in thunderstorms. 

 Snow: 

 The prettiest precipitation formed as ‘cold-cloud precipitation’.( think of the Bergeron 

Process) 

 When the crystals fall through the clouds they gain more moisture as they fall. Then 

because the air is cold they freeze and fall as snow. This is why each crystal is different, 

the process can not be duplicated for produce ‘cookie-cutter’ snowflakes. Each one falls 

a different angle, picking up more or less moisture, freezing at different points and 

resulting in a spectacular creation. 

One of my FAVORITE books to read is “ Snowflake Bentley” by Jacqueline Briggs. Here isa 

website dedicated to him.  http://snowflakebentley.com/ . It is just a fun read, but it has some 

of the most exquisite snowflake design picture I have ever seen. 

 

*Make a note of the difference between dew point and frost point which is listed on page 183 in your 

text book. 

Dew point is the temperature when dew forms. The water droplets, dew, form low in the atmosphere, 

near the earth’s surface on plants and soil or whatever it can ‘cling’ to. 

Frost point is the temperature that frost forms. Like dew it is water vapor forming on objects near the 

earth, but it does not form a liquid stage but freezes immediately upon formation. 

III. Thunderstorms 

Thunderstorms are considered a form of severe weather.  They are a common weather phenomena 

which include lightening, thunder, wind and rain, with occasional hail. Considering what you learned in 

lesson 7, Thunderstorms form  as a boundary between 2 air masses. They begin with rising air that is 

moved by the warm front which the cold front is running into. This causes an updraft. 

As the air moves up, it is cooled, which caused the water vapor to condense and fall as rain.  There is 

energy released in this process and it forces more air, warm air, to be pulled up into the cloud creating 

the various stages of a thunderstorm. 
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The Stages of a Thunderstorm: 

1. Cumulus Stage –  

Growth of the updraft occurring in a cumulus cloud causing the cloud to grow. 

Moisture and ice crystal accumulation grows in the cloud. 

2. Mature Stage –  

The cloud becomes weighted down, one of the process by which rain forms. 

This stage brings heavy rain, thunder, lightning, and strong winds, sometimes 

hail. 

Downdrafts are formed by wind during the mature stage as a result of the falling 

precipitation. 

3. Dissipation Stage- 

The stage shows the change that takes place as the updrafts cease 

Precipitation ends in this stage and the downdrafts stop. 

This process is known as a ‘Thunderstorm Cell’. Most storms we experience are made up of multiple 

cells. Look closely at the formation of a Thunderstorm in figure 8.3. 

 

Thunder and Lightning: 

In Module 4 we learned positive charges attract negative charges.   The build up of thos charges causes a 

transfer of energy. When the charges move back and for the, the air acts as an insulator and causes 

some of it to lessen. We see this process as light ( lightning) and feel and hear  it as heat  ( thunder). The 

heat causes waves which sound like crackling or a thunder like rolling and booming. 

There are 2 types of lightning mentioned in the book: 

1. Cloud-to-ground 

2. Cloud-to-Cloud ( most common in thunderstorms) 

 See figure 8.5 to study the process of how the lightning forms. 

 

IV.Tornadoes and Hurricanes 

Tornadoes and Hurricanes are both destructive and dangerous storms which form from or while in 

Thunderstorms. 

 Tornadoes: 

 Form on land 

 Go through 6 stages 

 Can form over water but are then called, ‘waterspouts’ instead of a tornado. 

 A weak form of a tornado is called a dust devil. 
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 Stage of a Tornado: 

o Whirl Stage: updraft of air forms cumulonimbus clouds and the winds 

bombard in multiple directions and altitudes causing a rotation of air. This 

forms a vortex or a funnel. 

o Organizing stage: when the vortex touches the ground and begins pulling 

whatever is on the ground up the funnel. 

o Mature stage: The tornado becomes dark and most destructive in this stage. 

Still picking up material.  

o Shrinking stage: The storm breaks up and becomes smaller. 

o Decaying Stage: slowly ends not being visible. 

 Hurricanes: 

 More destructive than a tornado 

 Form over water, between10˚-20˚ N or S of the equator. 

 True name is : Tropical Cyclone, because they start in the tropics 

 Begins as a thunderstorm over water 

 Winds rotate due to the coriolis effect 

 Progress in degree and name: 

 Tropical Disturbance  

 Tropical Depression ( winds of 23 mph) 

 Tropical Storm(winds 39 mph) 

 Tropical Cyclone(winds 74+ mph) 

 

Question: Do you think hurricanes spin in different directions depending on which 

hemisphere they are located in? Why? ( read page 193 paragraph 3 very 

carefully) 

 

V. Weather Maps and Weather Predictions 

Predictions come from compiled data or  measurements from the atmosphere such as: temperature, 

atmospheric pressure, windspeed, and direction, humidity, amout of precipitatiaon, coloud cover and 

type, --- collectively the atmospheric conditions over a period of time. 

 

Meteorologists (Weather Scientists) utilize RADAR to help them forecast weather. Like Insolation, 

RADAR is an acronym. 

RAdio Detection And Ranging 
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Radar provides the data through satellites, using radio waves, that when compiled is applied to a graph 

and a map.  * Some familiar radar equipment meteorologists use is called “Doppler radar” and they use 

the Doppler effect to determine the weather patterns they forecast. 

 

 Where do the radio waves exist in the atmosphere? 

This information, along with their knowledge of ‘weather’ help them predict what could happen. 

Look at figure 8.10 in your text to see a weather map. 

The map uses Isobars, or lines, to represent atmospheric pressure. 

 

These two designations show the strength of the wind. 

 

The heavy colored lines, triangles, and ovals represent the weather fronts and the direction  which they 

are moving. ( review weather fronts from Module 7 if you need to) 

 

 Blue line with triangles on one side = cold front moving in the direction the triangles 

point. 

 Red line with ovals on one side = warm front moving in the direction  the ovals point 

to. 

 Purple line with ovals and triangles on opposite sides = stationary front 

 Purple line with ovals and triangles on one side = an occluded front. ( Storms!) 

 

A more detailed map will also include isotherms, which relate the thermal temperature to the 

conditions and forecast. 

  

H= High pressure
  
L= Low pressure 
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 Complete Experiment 8.2 
 

 First- look at your weather data chart. 

 Find days of precipitation. 

 Mark those days with different colors: light and heavy rain for precipitation days 

 Second- look at cloud cover for those days 

 What kind of front do the clouds represent. 

 Did the clouds move slowly or quickly 

 Ws the precipitation short or long in duration. ( which front determines this?) 

 Did the atmospheric pressure change? 

 

 Analyze your data and create a map on your own. 

 Read page 198 carefully. Review what you have learned from modules 7 and 8. 

 

 

 

 

 

 

 


