[image: image1.png]55

790

sar

asor

E

Jan Feb Mar Apr May Jun Jul

e

—_——

Aug Sep Oct fov Dec

s prcip.

40

32

24

16

08

00



Science Notes: Weather and Climate
Part 1:  Earth’s Atmosphere
· Our planet is surrounded by a thick layer of gases called the ATMOSPHERE.

· This blob of gas helps the Earth (and its inhabitants) in many ways.
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In your science notebook, go to your next blank page (I’ll help you with this) and write today’s date and the following title:  “How does the atmosphere helps us (my guesses)?”   Next, list as many ways as you can to answer this question.

After we’ve discussed this, we will list 4 actual ways right here in our notes packet.  Let’s see how many you got correct!

1. _________________________________________________________

2. _________________________________________________________

3. _________________________________________________________

___________________________________________________________

4. _________________________________________________________

___________________________________________________________
Why doesn’t the atmosphere go “bye-bye”?

· Gravity “holds” the atmosphere on the Earth.
· It’s actually more complicated than just gravity.  The moon and the Earth’s magnetic field also play a role in keeping the atmosphere from abandoning us…………let’s just leave that story for another time.

Does the atmosphere weigh anything?
· If it were possible to put air on a scale, it would weigh about 5,700,000,000,000,000 (5.7 x 1015) tons (5.7 quadrillion).

· Why don’t we get crushed under all of that weight?

· It is because _____________________________________________

_________________________________________________________

_________________________________________________________
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“We are like fish in the bottom of an ocean of air.”

Was the atmosphere always here?

· NO!  When it first formed, scientists believe that it was a molten hot blob of cooling magma.

· It may have had a very thick atmosphere at that time (like Jupiter).

· This first atmosphere, it is believed, was burned off by intense solar (sun) activity.

· After the first atmosphere burned off, another was formed.  There was a lot of volcanic activity at this time, causing large amounts of gases to be given off (nitrogen, ammonia, carbon dioxide, possibly water vapor, etc.).  

· There were only tiny amounts of oxygen given off.  This means that most modern life forms could NOT have survived!

· The Earth gradually cooled down from its early molten form.  Water vapor in the atmosphere condensed and fell as rain.  This began to fill up areas, creating lakes, seas, etc.  

· Eventually the first plants emerged, producing their own food by photosynthesis.  This helped to release oxygen into the atmosphere.
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Ozone eventually formed.  Ozone is a gas that helps to prevent some of the sun’s harmful radiation from reaching the earth.

· This allowed more plants to thrive (grow better and more quickly) and they began to grow on land.  

· This rapidly increased oxygen levels, and oxygen-breathing critters eventually emerged.

· Today’s Atmosphere:  Nitrogen (78%), Oxygen (21%), Argon (.9%), other gases (less than 1%).  
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We will take a few minutes to draw a simple atmosphere diagram in our science notebooks.
· All of this weather/climate stuff that we are about to talk about   
___________________________________________________________.
· As we will see and discuss, here in North America, the atmosphere slowly moves in a general  _______________________________ direction.  Any idea why?

Part 2:  Here comes the weather……………..
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What does WEATHER mean?  Please write down what you think in your science notebook.   
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What does CLIMATE mean?  Do you have any idea?  Please write down what you think in your science notebook.  If you don’t know, make sure you write that.  Maybe you can GUESS what it means, eh?
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     Let’s “officially” define WEATHER and CLIMATE in our science notebooks.
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The difference between weather and climate is:  __________________________
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________
___________________________________________________________________

Weather and Climate Data

· Weather and climate data can be displayed in very different ways.  Let’s take a look at how typical weather information might be displayed and then how typical climate data might be displayed.
Displaying Weather Information
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 Write down some things (below) that you notice about this display:
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_______________________________
_______________________________

_______________________________

_______________________________

______________________________________________________________

_____________________________________________________________________________________________
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Displaying Climate Information
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· List some of the information you see on this graph:

___________________________________________________________________
___________________________________________________________________

___________________________________________________________________

· What is the biggest difference that you see between the way climate and weather data is displayed?

______________________________________________________________
______________________________________________________________

______________________________________________________________

______________________________________________________________
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A climate graph (sometimes called “climograph or climatograph) is a type of display that often shows two different types of average weather conditions over a long period of time.  Many climate graphs show average precipitation and average temperature in bar graph form.  

This climate graph gives data for Boston, MA.

[image: image17.jpg]



1.  What is the average precip. for Boston during January?  ______________

2.  What is the average precip. for Boston during July?  _________________

3.  What is the average high temp. for Boston during November?  _____________

4.  What is the average low temp. for Boston during August?  ________________

5.  Which month appears to have the most precipitation?  __________________

6.  Which month appears to be the coldest?  ____________________________

· Is there any information on this climate graph that surprises you?  ______

If yes, what is it?  _______________________________________________

_____________________________________________________________
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This climate graph represents a certain city in the United States.  Take a minute to look closely at the data that is shown.  List 2 facts that you can find about this data.

Fact 1:  ________________________________________________________

Fact 2:  _______________________________________________________

Based on the facts that you have written, and the overall graph, can you offer a guess (make a hypothesis based on the facts) as to what type of climate this city has OR guess (make a hypothesis) what city this might?  If you guess a city, tell WHY you think it is that city.

______________________________________________________________

______________________________________________________________
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Here are a couple of more complex climate data displays.  See if you can make sense of them!
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What s the difference?

Rain, sleet, snow, and hail, are all forms of precipitation. Precipitation

is any form of water that falls to the earth from a cloud.

is precipitation in the form of liquid water

that falls from clouds.

is precipitation in the form of ice pellets

that are usually spherical.

is precipitation in the form of a_mixture of

rain and snow.

is precipitation in the form of ice crystals.

Thisformer MCAS question shows the formation of one of the types of
precipitation thatwe discussed. Which isit?
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Let’s graph a bit of data!  These numbers represent the # of inches of precipitation one can EXPECT to measure each month in Amesbury, as they are averages over a long period of time.  This data is helps tell us about Amesbury’s CLIMATE!
       Average
Precipitation Data:

 Amesbury, MA
Jan:    3.4 in
Feb:    3.8 in

Mar:    5.0 in

Apr:    4.5 in

May:   4.5 in

Jun:    4.0 in

Jul:     3.7 in

Aug:    3.7 in 

Sep:    4.0 in

Oct:    4.8 in

Nov:    4.4 in

Dec:    4.1 in

MCAS QUESTION
The table below shows averages of temperature and precipitation for the past 20 years in an area in the United States.

	20-Year Averages

	Months
	Average
 Temperature 
(°F)
	Average
 Precipitation 
(in.)

	Jan.–Mar.
	52
	0.6

	Apr.–June
	75
	0.2

	July–Sept.
	87
	0.4

	Oct.–Dec.
	56
	0.3


For which of the following would these data be most useful?

	 
	A.
	understanding the climate of the area

	 
	B.
	showing the effect of weather on climate

	 
	C.
	predicting how the weather will change from day to day

	 
	D.
	demonstrating the difference between weather and climate


CLIMATE ZONES


· There are many, many different types of climates in the world, just look at a “real” climate map and you’ll see what I mean.

· However, we will focus on just 3 general areas of Earth where climates are similar.  These are called climate zones.
1.  Tropical climate zone:  __________________________________________

______________________________________________________________

2.  Temperate climate zone:  ________________________________________

______________________________________________________________

3.  Polar climate zone:  _____________________________________________

______________________________________________________________


LET’S REVIEW……..
· When we collect all of the information like this for ONE DAY and record, display, or analyze it in some way, we are looking at the day’s:
WEATHER



CLIMATE
· When we collect all of the information like this for MANY MONTHS OR YEARS  and record, display, or analyze it in some way, we are looking at the day’s: 

WEATHER



CLIMATE



SOME INTERESTING WEATHER RECORDS
· Highest temperature ever recorded on Earth:  134 degrees F, Death Valley, California, 2013.
· Lowest temperature ever recorded on Earth:  -128.6 degrees F, Antarctica, 1983

· Fastest temperature drop:  49 degrees F in 15 minutes.  South Dakota, 1911

· Most rainfall in 1 day:  71.9 inches,  1966, due to Tropical Cyclone Denise

· Most rainfall in 1 year:  1,042 inches, Cherrapunji India, 1860-61

· Most snowfall in one year:  102 feet, Mount Rainier, Washington (1971-72)
· Largest snowflake ever observed:  15 inches, Montana, 1887.

· Fastest wind speed ever recorded (3 second gust):  301 mph, Oklahoma City, OK, 1999 (in tornado)

· Fastest recorded wind speed (not in a tropical storm):  231 mph, sustained 1 minute average, Mount Washington, NH, 1934.

· Heaviest hail:  2.25 pounds, Bangladesh, 1986

*Which records do you find the most interesting?  Why?

1)_______________________________________________________________

_________________________________________________________________

2)_______________________________________________________________
     ___________________________________________________________

How do we collect data about weather?

Meteorologists (scientists who study weather) use many different instruments to collect data about the weather.  In the past, people would often physically handle and use the actual instruments shown below.  Today, most people use digital equipment that can do much of the work for them.  Either way, you need to be familiar with some of the most common weather instruments and what each of them measures.

Jet Streams and Ocean Currents

· Local weather can be directly influenced by types of winds called jet 

streams.  Jet streams are __________________________________________

______________________________________________________________
Jet streams flow at about 20,000 to 50,000 feet above sea level.

              WEST








  EAST
              WEST








  EAST
Jet Streams generally travel from ____________________________.  Notice in the diagram above, that a jet stream can change its path.  Also, jet streams can sometimes stop, start, split, and flow in different directions.
· If the Jet Stream takes a dip southward before coming back northward towards Massachusetts, the temperature often gets ________________ for a period of time.  Why?
· Because the temperature to the SOUTH of Massachusetts is usually 

 __________________________ than the temperature in Massachusetts.
· If the Jet Stream goes northward before coming back southward towards us, the temperature often gets __________________ for a period of time.  Why?
· Because the temperature to the NORTH of Massachusetts is usually 

     __________________________ than the temperature in Massachusetts.

Ocean Currents
· Local weather can also be directly influenced by ocean currents.  An ocean current is 
______________________________________________________________
______________________________________________________________
Ocean currents can effect local weather because _________________________
______________________________________________________________

______________________________________________________________


· The OCEAN CURRENTS that we will be discussing are those that flow near the SURFACE of the ocean.  These types of currents can have a 
​​​​​​​​​
· One of the most well-known of all ocean currents is called the GULF STREAM.


Look at the picture above (from a former MCAS question).  Put a check mark next TWO of the following ways that you think this water current might have an effect on the weather of the east coast.
The Gulf Stream influences weather on the east coast by:

· It makes the air less humid
· It makes the air more humid
· It makes the wind stronger
· It brings less rain to the area
· It makes the air temperature colder
· It makes the air temperature warmer
· The ocean itself, weather or not it is being affected by a strong current, has an effect on weather along the coast.

· During the winter, coastal areas can be _________________ than inland areas.  This 

is because the ocean _____________________________________ ,  that it can be much warmer than the surrounding coast during the winter.
· During the summer, coastal areas can be ________________ than inland areas.  This 

is because the ocean ______________________________________, that it provides cooler temperatures (and more winds) along the coast during the summer

· You may have noticed that the Jet Streams and the Ocean Currents that we have spoken about seem to flow CLOCKWISE in the Northern Hemisphere, and usually flow COUNTERCLOCKWISE in the Southern Hemisphere.  Do you have any idea why?  If so, write your guess here:

              _______________________________________________________
 Answer:  ______________________________________________________________
______________________________________________________________



MCAS QUESTION:  The map below shows the location of South Carolina.
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South Carolina is humid during the summer months. Which of the following is the most likely cause of the humid conditions?

	 
	A.
	runoff from inland mountains

	 
	B.
	flooding from rivers and streams

	 
	C.
	groundwater bubbling to the surface

	 
	D.
	evaporation from the surface of the ocean


The Water Cycle and its importance
Have you ever heard of the water cycle?    
YES


NO

If yes, please write down what you think it means below:

​


Take a look at this numbered diagram.  Even if you’ve never heard of the water cycle, try to guess what each number represents in the diagram.

1.  ____________________________________________________________

2.  ___________________________________________________________

3. ____________________________________________________________

4.  ___________________________________________________________

5.  ___________________________________________________________
· We’ve talked about weather, climate and all of the factors that make up the weather of a given place (humidity, moisture, wind speed, etc.).

· All of this information about weather and climate can trace its way all the way back to the ultimate (most important) source of energy on earth, _____________________.

The water cycle is said to have several steps, although cycles don’t REALLY have a “starting point”.  However, to make it easier, we will start with……………………:

A.  Evaporation
· The sun heats up the air, land, and water on earth.  Some liquid water molecules 
“change form” into ___________________.  These air molecules move faster as they 
become more heated and bump off each other more often and with more force.  
Eventually this warmer and less dense ____________________________.  


· Liquid water can evaporate from the ocean (leaving the salt behind), lakes, rivers, soil, trees, etc.  The crazy thing is that this water vapor can be carried far away from where it originally came from.  

B.  CONDENSATION
· When warmer air rises, it _________________ as it gets higher in the atmosphere.  
When air in the form of gas cools, it condenses ________________________ 
____________________forming water droplets.  When water droplets build 
up, they form _________________.  

C.  PRECIPITATION
· When there are too many droplets within a cloud, the cloud _______________ these droplets in the form of precipitation.  Precipitation, if you remember, can come in several forms, like:
1.  _____________________

2.  _____________________

3.  _____________________

4.  _____________________



So, liquid water can evaporate over a lake in California, travel across the  

      country as a vapor, condense into a liquid, and rain on us in Amesubury!



What is the weather like when each type of precipitation falls?  You tell me!

Example 1:  
Wind Speed:  1-2 mph

My Guess (rain, snow, or hail):



Wind Direction:  north

High Temperature:  82 F

____________________________



Precipitation:  1.0 in. 










Answer:  _____________________

Example 2:   
Wind Speed:  25-30 mph

My Guess (rain, snow, or hail):



Wind Direction:  west

High Temperature:  92 F

____________________________



Precipitation:  2.0 in.
  








Answer:  _____________________

Example 3:   
Wind Speed:  25-30 mph

My Guess (rain, snow, or hail):



Wind Direction:  west

High Temperature:  26 F

____________________________



Precipitation:  9 in.
  








Answer:  _____________________

RUNOFF:  ___________________________________________________
GROUNDWATER: ________________________________________________

Now, please write down this “scientific” definition of the water cycle in your science notebook.




Let’s make our own water cycle diagram in our science notebook!

Circle one, will ya!





3.  Draw a line on the graph in the shape  that YOU think would best represent temperatures in AMESBURY over the course of 1 year.





2.  Now draw a small graph outline in your notebook like this (an L shape)











1.  In your notebook, go to your next blank page and put the date and this title:  COMPLEX CLIMATE DATA.





Make a list of 5+ facts, questions, or explanations that you have about these displays.
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