Weather Standards
	Essential Standards &
Clarifying Objectives
	Unpacking the Standards

	5.E.1 	Understand weather patterns and phenomena, making connection to the weather in a particular place and time.

	Compare daily and seasonal changes in weather conditions (inc. wind speed and direction, precipitation, & temperature) & 
 patterns.
	5.E.1.1
	· Weather can change daily and many factors are measured to describe and predict weather.
· Wind speed & direction, precipitation, temperature, air pressure
· There are different and sometimes opposite seasonal weather patterns in different latitudes and hemispheres.

	Predict upcoming weather events from weather data collected through observation and measurements.
	5.E.1.2
	· We can collect and compare weather data to predict the likelihood of a particular weather condition occurring.
· Read basic weather instruments: thermometer, barometer, anemometer, wind vane, rain gauge.
· Identify atmospheric conditions associated with predictable weather patterns:
· Presence & types of clouds: Stratus, cirrus, cumulus…
· Warm & cold fronts
· Make basic weather predictions.

	Explain how global patterns such as the jet stream & water currents influence local weather in measurable terms such as temperature, wind direction & speed, and precipitation.
	5.E.1.3
	· Local weather conditions are influenced by global factors such as air and water currents.
· The jet stream is an air current in the upper atmosphere over North America that has a powerful influence on weather conditions there.
· The jet stream flows from the west to the east and changes location depending on global conditions.
· The Gulf stream is a warm water surface current in the Atlantic ocean that moves from the south of Florida up the eastern seaboard and then across the Atlantic.

	5.P.2 	Understand the interactions of matter
and energy and the changes that occur.

	Explain how the sun’s energy impacts the processes of the water cycle (including evaporation, transpiration, condensation, 
 precipitation and run-off).
	5.P.2.1
	· The sun is the main source of energy for most biotic (living) and abiotic (nonliving) cycles on the surface of the earth.
· The sun’s energy fuels the water cycle and impacts different aspects of the water cycle (evaporation, transpiration, condensation, precipitation).

	5.P.3 	Explain how the properties of some materials change as a result of heating & cooling.

	Explain the effects of the transfer of heat (either by direct contact or at a distance) that occurs between objects at different temperatures (conduction, convection, or radiation).
	5.P.3.1
	· When warmer objects are next to cooler objects, the warmer objects cool and the cool objects warm until both/all objects are the same temperature.
· A warmer object can warm a cooler object by direct contact (conduction) or at a distance.
· Conduction is the transfer of thermal energy between objects that are touching.
· Conduction can happen within one object.
· Convection is the movement of thermal energy by liquids or gases.
· Convection in the oceans and atmosphere helps move thermal energy around Earth and influences weather and climate.
· Radiation is the transfer of thermal energy by electromagnetic waves.  Electromagnetic waves can carry energy through places with or without any matter.
· The sun is the main source of electromagnetic energy on Earth.  Light is used by producers to make food.

	Explain how heating and cooling affect some materials and how this relates to their purpose and practical applications.
	5.P.3.2
	· Heating and cooling can cause changes in the properties of materials, but not all materials respond the same way to differing temperatures.
· Water can turn into boiling water OR ice…
· Many kinds of changes occur faster at higher temperatures.
· Some materials conduct heat much better than others and poor conductors can reduce heat loss (conductors vs. insulators).



[image: http://interactimage.com/php/files/6cjvg3ichnk1hfomd2jbm72a651397046399.jpg]
	Weather
	Climate

	· WEATHER is the condition of the outside air or atmosphere at a PARTICULAR TIME and PLACE.  It CAN CHANGE QUICKLY.

· ELEMENTS OF WEATHER:
· Air temperature
· Air pressure
· Humidity
· Precipitation
· Clouds & Fog
· Wind
	· Climate is the OVERALL WEATHER PATTERN of PRECIPITATION and TEMPERATURE in a CERTAIN AREA OVER TIME.

· Climate zones explain weather patterns and plant & animal life of particular areas (biomes & ecosystems).


	“Weather changes day to day,
but climate mostly stays the same.”

· “If you’re on a mountain, it would be easier to enjoy the weather than to CLIMATE (climb it).” ;) – Ben Goodridge, Class of 2021

· As elevation increases, the higher the air pressure, and the cooler it gets (temperature drops).  It also gets more windy because convection causes the cool air to drop and warm air to rise.  Air is lighter the higher it is and so the cool air falls much more quickly.

· Heat radiates from the sun which causes water to evaporate from bodies of water into the clouds.  When water collects in the sky, clouds are formed (condensation).



http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/weather-and-climate.htm
[image: http://interactimage.com/php/files/6cjvg3ichnk1hfomd2jbm72a651397046780.jpg]
	Thermometer
	[image: http://caitlinmse.files.wordpress.com/2008/11/thermometer.jpg]

	Measures TEMPERATURE
	

	· Temperature rises as level rises, temperature falls as level falls.  The higher the level, the hotter the temperature, the lower the level, the colder the temperature.

· The liquid in the thermometer is actually mercury.

· 32˚F is FREEZING point.

· 212˚F is BOILING point.

· 68˚F is “ROOM TEMPERATURE.”

	

	Barometer
	[image: http://www.wpclipart.com/tools/hand_tools/measuring/barometer_2.png]

	Measures AIR PRESSURE
	

	· Although air molecules are invisible, they still have weight and take up space. Since there's a lot of "empty" space between air molecules, air can be compressed to fit in a smaller volume.

· When it's compressed, air is said to be "under high pressure". Air at sea level is what we're used to; in fact, we're so used to it that we forget we're actually feeling air pressure all the time!

· Earth's atmosphere is pressing against each square inch of you with a force of 1 kilogram per square centimeter (14.7 pounds per square inch). The force on 1,000 square centimeters (a little larger than a square foot) is about a ton!
	

	Anemometer
	[image: https://www.teachervision.com/images/cig/weather/21fig04.png]

	Measures WIND SPEED
	

	· The stronger the wind blows, the faster the rod spins. The anemometer counts the number of rotations (turns) which is used to calculate wind speed. Because wind speeds are not consistent—there are gusts & lulls—wind speed is usually averaged over a short period of time. 

· HOW TO MAKE AN ANEMOMETER: http://www.weatherwizkids.com/experiments-anemometer.htm
	

	Wind Vane
	[image: http://suesdealsandreviews.com/wp-content/uploads/2013/08/weather_vane_1.gif]

	Measures WIND DIRECTION
	

	· Rotates freely to show the direction of wind.  The pointer or arrow on a wind vane points in the same direction the wind is blowing (if the wind is blowing from WEST to EAST, the arrow points EAST).

· Wind vanes work when there is a light breeze – a WIND SPEED of 4 MILES PER HOUR OR GREATER.

· Early Americans used wind vanes to forecast weather. They noted the changes in wind direction. The settlers predicted CLEARING SKIES if the WIND FOLLOWED the SUN’S MOVEMENT, blowing EAST to WEST. Storms and clouds were predicted when the wind blew in the opposite direction.

· Also known as a “WEATHER VANE”.

	

	Rain Gauge
	[image: http://thumbs.dreamstime.com/z/rain-gauge-4802541.jpg]

	Measures PRECIPITATION
	

	· Usually measures precipitation in millimeters (mm).

· ONE MILLIMETER of precipitation measured in a rain gauge is equivalent to ONE LITER of rainfall PER METER SQUARED. (1mm = 1Lm2)

· Rain occurs on other planets in our Solar System but it is different to the rain we experience here on Earth. For example, rain on Venus is made of sulfuric acid and due to the intense heat it evaporates before it even reaches the surface!

· Antarctica is the driest continent on Earth.

	



http://kids.earth.nasa.gov/archive/air_pressure/
http://education.nationalgeographic.com/education/encyclopedia/anemometer/?ar_a=1
http://www.ehow.com/facts_7500441_wind-vane.html	
http://www.ehow.com/facts_7500441_wind-vane.html
http://www.sciencekids.co.nz/sciencefacts/weather/rain.html


[image: http://mt-st.rfclipart.com/image/big/77-b8-6a/outdoor-thermometer-Download-Royalty-free-Vector-File-EPS-11625.jpg][image: http://interactimage.com/php/files/eepghfldeukk1l4e62hjk3cue31397219450.jpg][image: http://interactimage.com/php/files/eepghfldeukk1l4e62hjk3cue31397219435.jpg]
0˚ Celsius is FREEZING POINT (32˚F) and
100˚ Celsius is BOILING POINT (212˚F)!

FORMULA:
°C  x  9/5 + 32 = °F
(°F  -  32)  x  5/9 = °C

Examples   
1)  Convert 37°C to Fahrenheit.
37°C x  9/5 + 32 = 98.6°F
OR
	37°C x 9
	 + 32 = 98.6°F 

	5
	


[image: http://www.sps186.org/images/blurbs/10055_1319645562.jpg]
2)  Convert 98.6°F to Celsius.
(98.6°F  -  32)  x  5/9 = 37°C
OR
	(98.6°F - 32) x 5
	 = 37°C 

	9
	



An Estimated Formula…
(In case you don’t need an exact conversion)
From CELSIUS to FAHRENHEIT:
( °C  x  2) + 30 = °F
From FAHRENHEIT  to CELSIUS:
(°F – 30)/2 = °C

http://www.manuelsweb.com/temp.htm
[image: ][image: http://www.polaris.iastate.edu/NorthStar/Unit2/Graphics/Pic2-2Earth.jpg]
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/6/62/Latitude_and_Longitude_of_the_Earth.svg/652px-Latitude_and_Longitude_of_the_Earth.svg.png]



	Equator
	Latitude
	Longitude

	The IMAGINARY LINE AROUND the EARTH that stretches EAST to WEST.  It is BETWEEN the NORTH and SOUTH POLES and its’ circumference (or distance around) is about 24, 900 miles (40,000 kilometers).

The equator DIVIDES the earth into the NORTHERN & SOUTHERN HEMISPERES.

The latitude of the equator is 0˚.
	Called “parallels”.

Lines run parallel to the equator EAST to WEST.

Measured in degrees – North & South!

	Called “meridians” (comes from a Latin word that means midday).

Lines run VERTICALLY, NORTH and SOUTH.

The line at 0˚ longitude is called the “PRIME MERIDIAN”.



http://kids.britannica.com/comptons/article-9274192/Equator
http://www.kidsgeo.com/geography-for-kids/0014-latitude.php
http://www.kidsgeo.com/geography-for-kids/0015-longitude.php
http://www.mrdowling.com/601-grid.html

[image: http://interactimage.com/php/files/qe8rtuf0dsd45cafglo2casug11397593618.jpg]FOCUS QUESTIONS:
[image: http://www.kidsgeo.com/images/changing-seasons.jpg]At any given time of the year, how are temperatures in the northern hemisphere different from temperatures in
the southern hemisphere?
What factors cause changing
seasons on Earth?

THE MAJOR REASON
FOR CHANGING SEASONS:
Earth’s Tilt…
The earth is tilted on its axis at about
23.5° and travels in an elliptical orbit
around the sun (the sun is slightly
off-centered in this orbit).

[image: http://www.kidsgeo.com/images/earth-revolve.jpg][image: http://interactimage.com/php/files/qe8rtuf0dsd45cafglo2casug11397593632.jpg]The earth is closer to the sun during part of this orbit, but that’s not why our seasons change…

THE EARTH’S TILT TOWARD OR AWAY FROM THE SUN IS THE
CAUSE OF CHANGING SEASONS.
Earth is closer to the sun during the northern hemisphere’s winter season at 147 million km, than it is in the northern hemisphere’s summer season at 152 million km away from the Sun.  This slight change in distance would be like adding a couple of blocks to a marathon run; it is insignificant.
· Locations that are equidistant (an equal distance) NORTH & SOUTH from the EQUATOR have OPPOSITE SEASONS & might have opposite temperatures.
· [image: ]Temperatures near the equator don’t change much throughout the year.
· It takes one year – 365 days – for the earth to make a full orbit around the sun.
· While Earth orbits around the sun, it spins. Each “spin” is one day and night.
TRUE or FALSE: The tilt of the
earth is always in the same direction. 
http://www.kidsgeo.com/geography-for-kids/0019-the-revolution-of-the-earth.php
http://www.crh.noaa.gov/lmk/?n=seasons
[image: http://interactimage.com/php/files/sfejeqvjsuqpo0osarff18ps971398168208.jpg]
[image: http://usa.america-atlas.com/pictures/usa-map.jpg]

Graph St. Louis, Missouri; San Francisco, CA;
and Denver, CO… What do you notice?






These three cities are all on the same line of latitude.
[image: http://2.bp.blogspot.com/-kQfAb1zilq0/UW8tXV8eM5I/AAAAAAAAAPY/dfpKM0nfJRM/s320/3_elevation_4.png]If you check the weather for all three, you’ll notice that it’s completely different.  WHY?!
There are a few factors that influence
weather changes. Two of them include
ALTITUDE & NEARNESS TO WATER… 
Altitude – elevation about sea level or Earth’s surface.
· Air is thinner at higher elevations than lower elevations…
· There is less air at higher elevations and 1/3 as much oxygen.
· It is colder at higher altitudes because there are fewer molecules moving around to produce heat.
· It is windy at locations with high altitude because convection is happening at a fast rate.

THINKING ABOUT NEARNESS TO WATER…
Have you ever been to the beach?  What is it like in the summer?
What heats up faster, sand or water?


[image: http://interactimage.com/php/files/8qj5unanq5f9o6sln42nkh36g61398217739.jpg]
The continuous process by which water moves from bodies of water, land, and living things on earth's surface to the atmosphere and back to Earth's surface.
[image: http://www.cotf.edu/ete/images/modules/waterq3/WQhydro1PICT2.gif]Quick Facts:
· Hydrology – the study of water
· Nearly 70% of the earth's surface is covered with water
· Most of the earth's water is either salt water (97%) or in the form of ice and snow (2%) 
· [image: http://4gbates.wikispaces.com/file/view/labelanswers.gif/180584281/labelanswers.gif]Only 1% of the earth's water is available for us to drink

	EVAPORATION

	The surface of a liquid
absorbs enough energy to change into a gas

	TRANSPIRATION

	water is evaporated
through a plant's leaves

	CONDENSATION

	a gas changes to a liquid

	PRECIPITATION

	different forms of water that falls back to the Earth's surface (can be rain, sleet, hail, or snow depending on temperature)


http://www-bioc.rice.edu/pblclass/6th%20grade/Geology/Water%20Cycle%20Notes.pdf
http://www.cas.miamioh.edu/scienceforohio/water1/images/Cycle.gif
The Water Cycle Song
Mr. Leach and Mr. Davies
https://www.youtube.com/watch?v=T05djitkEFI&feature=player_embedded

Water from the little puddle turns to gas, Evaporation
Gas forms into puffy clouds, Condensation
The clouds get heavy and the rain pours down, Precipitation
And more puddles on the ground

Oh, the Water Cycle, round and round
Vapor goes up and the rain comes down
Water in the sky, in the ocean, in the ground
It’s all in a cycle, going round and around

Some clouds look like a horse’s tail, that’s cirrus
Some clouds look like cauliflower, that’s cumulus
Some clouds look like a blanket of gray, that’s stratus
There are high clouds, low clouds, and in between clouds
Fog all around us, also where we’ve seen clouds

Yeah, yeah, yeah

When warm air meets cold air, trouble brews
That could mean a storm and that’s bad news
A hurricane can form when that happens near warm water
Look out if that storm reaches land
Get out of the way; grab your sons and daughters
Crash, crash, boom, and ka-bam!

Oh, no!  We forgot Uncle Dan…
He was hiding in the garbage can



[image: ][image: http://interactimage.com/php/files/iruv077n547vkvp2nqp5hp5cu01398782073.jpg]
Clouds are formed when water in the air cools and condenses.  This makes the invisible air molecules visible to the human eye.

	Cumulus
	[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcTMQtNrmniTDCaCuo1sd2e8hXJFyF9y-BRwFoD1MZ50gbLvANCP2w]
	Puffy

	Stratus
	[image: ]
	Blanketed

	Cirrus
	[image: http://www.presentationmagazine.com/powerpoint-templates/00399/468slide2.jpg]
	Wispy; high & cold



	
	FLAT
	PUFFY

	Low (<6,000 ft.)
	stratus
	cumulus

	Middle (6,000-23,000 ft.)
	altostratus
	altocumulus

	High (>20,000 ft.)
& Vertically Developed
	cirrostratus
	Cirrocumulus

	Precipitation (nimbus)
	nimbostratus
	Cumulonimbus





[image: http://interactimage.com/php/files/g2qt8q0fhe2l0ag033be1lnve21399379338.jpg]
[image: Art:Unequal heating and cooling of land and sea cause breezes. By day the land is warm and the sea cool. The warm air rises and the cool air descends. The breeze is off the sea. At night the land is cool and the sea warm. The breeze is off the land.]
All winds, from gentle breezes to raging hurricanes, are caused by differences in the TEMPERATURE of the atmosphere, by ROTATION OF THE EARTH, and by UNEQUAL HEATING of the continents and the oceans.
Unequal heating and cooling of land and sea cause breezes. By day the land is warm and the sea cool. The warm air rises and the cool air descends (CONVECTION). The breeze is off the sea. At night the land is cool and the sea warm. The breeze is off the land.
Simple examples of the effect of temperature on wind are land and sea breezes. The sun heats land and water differently. Over oceans and lakes most of the heat energy is consumed…
[image: http://www.ducksters.com/science/earth_science/winds_on_earth_map_sm.gif]
Wind is a great source of RENEWABLE ENERGY. Wind turbines and wind farms can generate electricity without burning fossil fuels or producing pollution.

FUN FACTS:
· The fastest winds on Earth occur inside tornadoes; wind speeds can reach 250 miles per hour.
· The wind has helped to shape the land through the process of erosion.
· Other planets with atmospheres have winds. Neptune has the highest speed sustained winds in the solar systems with wind speeds of 1,300 miles per hour.
· The solar wind is a stream of charged particles that flows from the Sun.


[image: http://interactimage.com/php/files/8593ij7e9homndar3l4cqi3di41399906564.jpg]
	Wave
· The up and down movement on the surface of water.

WAVES ARE CAUSED BY:
· Wind
· Volcanoes
· Earthquakes
· Landslides
[image: http://www.clker.com/cliparts/J/L/i/r/5/j/wave-md.png]
	Current
· The constant movement of water in a river or an ocean.
· Currents move in giant circles.
· Two types of currents:
· Surface currents
· Move along the edge of the continents
· Pushed by the wind and the Coriolis Effect (Earth’s rotation causes wind to move in a curved path east & west instead of north & south)
· Affect weather and climate
· Winds blow warm or cold temperatures carried by the currents over the coastline
· Deep water currents
· Moved by temperature and salinity (saltiness)


	Waves and currents work together!  



http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/waves-and-currents.htm


	Jet Stream
	· Air current in the upper atmosphere
· Located over North America
· Powerful influence on weather conditions there
· Flows from the WEST to EAST and changes location depending on global conditions…
	[image: ]

	Local Winds
	· Generated by local (close) changes in AIR PRESSURE and TEMPERATURES.
· May change direction as conditions change through the day.
· Affected by land forms such as MOUNTAINS, VALLEYS, LAKES, and DESERTS
· Example: wind blowing on the ocean coast.  During the day, the land heats up faster than the ocean. This causes a "sea breeze" that blows from the ocean into the land. During the night, the land will cool down faster than the ocean and the opposite will occur. Warm air over the water will rise and cool air from the land, called a "land breeze", will blow out to the ocean. 
	[image: Art:Unequal heating and cooling of land and sea cause breezes. By day the land is warm and the sea cool. The warm air rises and the cool air descends. The breeze is off the sea. At night the land is cool and the sea warm. The breeze is off the land.]

	Global Winds

[image: http://science.jrank.org/kids/article_images/wind_p08.jpg]
	· Created by both the SPIN OF THE EARTH (Coriolis effect) & DIFFERENCES in TEMPERATURE BETWEEN the EQUATOR and the POLAR AREAS.
· Three groups: TRADE WINDS, EASTERLIES, and WESTERLIES
· Trade winds – near the equator, flow NORTH or SOUTH towards equator; curve toward the WEST due to the spin of the Earth.
· Prevailing westerlies – in middle latitudes of Earth, between 35 & 65 degrees latitude; blow from WEST to EAST and also toward the poles.
· Polar easterlies – blow close to NORTH and SOUTH poles; blow AWAY from poles and curve EAST to WEST.
	     
[image: http://www.surfertoday.com/images/stories/globalsurfacewinds.jpg]


[image: ]
A large body of air that has the same temperature and moisture level throughout…
 (
Continental
 – base word is “continent”; land
Maritime – base word is “marine”; water
Polar – base word is “pole”; cold
Tropical – base word is “tropic”; warm
)FOUR Major Air Masses in the US:
· Continental Polar – dry, cold
· Maritime Polar – wet, cold
· Continental Tropical – dry, warm
· Maritime Tropical – wet, warm

	Cold Front
	Warm Front

	[image: http://www.windows2universe.org/earth/Atmosphere/images/cold-front_sm.gif]
	[image: http://www.windows2universe.org/earth/Atmosphere/images/warm-front_sm.gif]

	· Happens with a cold air mass pushes a warm air mass upward
· Cumulous clouds form
· Heavy rain, thunderstorms, and snow
	· Warm air mass catches up with a cold air mass and passes OVER it
· Stratus clouds form
· Light and steady precipitation




http://kids.britannica.com/comptons/article-210226/wind
http://www.ducksters.com/science/earth_science/wind.php
http://studyjams.scholastic.com/studyjams/jams/science/weather-and-climate/air-masses-and-fronts.htm
	Other Wind Descriptions:

	Windward

Facing the wind;

The WET side of the mountain!

	[image: ]
	Leeward

Facing away from the wind; downward from wind; sheltered from wind;

The DRY side of the mountain!




Prevailing winds, prevailing winds, from one place and up the side, to the peak & down the side
Prevailing winds, prevailing winds, you know the windward’s up the side, and the leeward’s down the side
Changes in air pressure, caused by air’s height above sea level, temperature, and amount of water vapor causes wind.
[image: http://wineeyak.files.wordpress.com/2013/07/masterclasspage1.png]The Rain Shadow Effect
A rain shadow is a patch of land that has been forced to become a desert because mountain ranges blocked all plant-growing, rainy weather.
	On one side of the mountain, wet weather systems drop rain and snow.

	On the other side of the mountain—the rain shadow side—all that precipitation is blocked.



In a rain shadow, it’s warm and dry. On the other side of the mountain, it’s wet and cool. When an air mass moves from a low elevation to a high elevation, it expands and cools.
This cool air cannot hold moisture as well as warm air. Cool air forms clouds, which drop rain and snow, as it rises up a mountain. After the air mass crosses over the peak of the mountain and starts down the other side, the air warms up and the clouds dissipate. That means there is less rainfall.

You’ll often find rain shadows next to some of the world’s most famous mountain ranges. Death Valley, a desert in the U.S. states of California and Nevada, is so hot and dry because it is in the rain shadow of the Sierra Nevada mountain range. The Tibetan Plateau, a rain shadow in Tibet, China, and India has the enormous Himalaya mountain range to thank for its dry climate.
http://education.nationalgeographic.com/education/encyclopedia/rain-shadow/?ar_a=1
[image: Weather Station]
http://www.weatherwizkids.com/weather-forecasting.htm

Cold ocean currents – precipitation and evaporation
Dew and frost versus precipitation
When frost happens…
Types of fronts
Weather symbols
Hurricanes
Cloud formation at equator
Wilmington’s weather near atlantic

Condensation


Precipitation


Runoff


Accumulation/Collection


Evaporation & Transpiration
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% What if the Earth had no tilt?

If the earth had no tilt, there would be no change
in the amount of sunlight that hit the different
areas of the earth during the year.
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Blues Westerlies

1: Hurricanes
2: Cyclones.
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