Name: 
Block: 
Atmosphere Unit 
Heating the Earth’s Atmosphere
Chapter 11 (pg. 328 – 357) 

	11.1: Focus on the Atmosphere: Weather and Climate 


[image: http://www.byzhub.com/uploads/byzbuzzes/41/Vancouver-weather.gif][image: http://images.hellobc.com/mgen/tbccw/production/TBCCWDisplay.ms?img=%2Fgetmedia%2Fce966678-7fc4-462d-a1f4-9327c9a3da34%2Fvancouver-climate-chart_336x221.gif.aspx&tl=1&sID=1&c=public%2Cmax-age%3D172802%2Cpost-check%3D7200%2Cpre-check%3D43200&bid=4_5]








What is the difference between the weather and climate in Vancouver? 
	Weather
	Climate

	






	



Weather and Climate are described using the same elements:
1) Air Temperature
2) HumidityAll of these elements are interconnected and have an effect on each other

3) Type and amount of cloudiness
4) Type and amount of precipitation 
5) Air pressure
6) Speed and direction of the wind 

	11.2: Composition of the Atmosphere 



[image: Related image]______________________________: Envelope of air between Earth’s surface and Space 
What can you tell about the Earth’s atmosphere based on the pie chart? 










What is the importance of the components that make up air?
	Nitrogen 
	Building block of proteins, atmosphere is the major source


	Oxygen 
	Necessary for cellular respiration


	Carbon Dioxide
	Absorbs energy emitted by earth (infrared radiation) = plays a role in heating the atmosphere.  

	Water Vapour 
	Humidity varies by location/season.  Source for all clouds, precipitation, absorbs heat from Earth/Sun, energy source driving storm

	Aerosols 
	Particles kept in the atmosphere by air movement. Condensation surfaces, absorb/reflect incoming solar radiation.

	Ozone 	

	Concentrated in the stratosphere and absorbs UV radiation



[image: http://www.thedailygreen.com/cm/thedailygreen/images/sY/carbon-dioxide-trend-lg.jpg]
· Oxygen and Nitrogen are the most abundant but have little or no importance in affecting weather phenomenaExplain the graph to the right.


*Origins of the Atmosphere video http://channel.nationalgeographic.com/videos/origins-of-the-atmosphere/ 
	11.3: Structure of the Atmosphere



· The atmosphere is divided into layers based on fluctuating:
· Temperature
· Pressure
· Gas composition
Using the information from the atmosphere layers lab and the diagram below. Complete the table on the following page. 
[image: ]













· Earth’s Atmosphere Animation https://svs.gsfc.nasa.gov/20014 

	Layer
	Height Above Earth
	Temperature Conditions
	Pressure Conditions
	Other Notes

	Exosphere






	
	
	
	

	Thermosphere






	
	
	
	

	Mesophere






	
	
	
	

	
Stratosphere





	
	
	
	

	
Trophosphere





	
	
	
	


*View Power of the Planet: Atmosphere, 0 to 24:31 minutes.What are two important roles of the atmosphere? 







	11.4: Earth-Sun Relationships  



· Earth’s weather patterns, climates and ocean currents are the products of the unequal distribution of energy from the Sun.
· The angle of insolation effects how much solar energy is being transferred. The more direct (ie. Closer to 90°, the more energy that is transferred) 
· Angle of insolation: the angle of the sun’s rays when they meet Earth’s surface. 
What is the difference between a solstice and an equinox?
 





· Exploring this idea will draw on many ideas from our Solar System Unit, such as the Earth’s rotation, revolution and the creation of seasons.
· You will use Exercise 12 in your workbook to explore these ideas. This is testable material. Make sure you complete Activity 12.1 and 12.2. 

	11.5 and 11.6: Heating the Atmosphere 



What is the difference between temperature and heat? 



 










Mechanisms of Heat Transfer
· In all scenarios heat is always transferred from warmer to colder objects.
[image: http://www.physicstrick.com/images/topic/heat-energy.jpg]







	
	Conduction
	Convection
	Radiation

	General Definition  
	
	







	


	Earth Examples 
	Transfer of heat between particles in Earth’s surface and lowest layer of the atmosphere
	Air at surface is heated, becomes_____________ and rises

Air expands, cools and begins to ___________. 
	How solar energy (visible light, UV radiation, infrared radiation) reaches us through space.

Incoming solar radiation is ___________ wavelength and more difficult for atmosphere to absorb

Gets absorbed by the Earth’s surface and radiated back towards space in ____________ wavelengths, easier for atmosphere to absorb



[image: ]Incoming Solar Radiation 

Incoming solar energy can be:What is Earth’s average  planetary albedo?


	

__________________
	Radiation is bounced off a surface without any energy being absorbed or transmitted.

30% of the solar radiation entering Earth’s atmosphere is returned directly back to space.

Albedo: the amount of solar radiation reflected by a surface 
High albedo = highly reflective

	
__________________ 
	Radiation can pass through substances transparent to 
certain wavelengths (water, air).  The substance does not absorb any 
energy. 


	
_________________
	Gases selectively absorb specific radiation wavelengths, 
primarily longwave infrared radiation (energy re-radiated from Earth).



[image: ]What are some factors that affect albedo? Use the diagram to the right 
·  


[image: ] 
*Complete Activity 13.1 and 13.2 in your workbook 



[image: ][image: http://www.energyroyd.org.uk/wp-content/uploads/2012/04/greenhouse_effect2.jpg]

*Check out Smartfigure 11.23! Is the Greenhouse Effect a useful or harmful process?







*View Power of the Planet: Atmosphere, 47 minutes to End
*Complete activity 13.3 in your workbook
Which two components of the atmosphere absorb the most energy emitted from Earth?




	11.7: Human Impact on the Atmosphere’s Composition 



CO2 EmissionsWhat are the potential consequences of increasing the CO2 concentration in the atmosphere be?





What natural and human activities add CO2 to the atmosphere? 


· One of the most significant ways humans are impacting the atmosphere is through the addition of CO2.
[image: This graph has a line that shows the amount of carbon dioxide in the atmosphere from the year 650,000 BC until today. Current levels of carbon dioxide are much higher than any other time period shown in this graph.]





	11.8 and 11.9: Air Temperatures and Why do They Vary? 



· Air temperatures vary by location and season because of the influence of temperature control variables.
· In a previous section we mentioned that the largest cause of air temperature variations was differences in solar radiation received (e.g. Due to latitude, angle of insolation), but there are also other important factors:


	Land vs. Water
	Explore this idea by conducting Experiment: Differential Heating of Land and Water in Activity 13B.


	Altitude
	Air temp cools by 6.5 C/km in the troposphere (due to presence of gases and distance from Earth’s surface)


	Geographic Position
	_____________________________: have a climate moderated by oceans (cool summers, mild winters)
_____________________________: have a continental climate (warm summers, cold winters).  


	[image: ]Cloud Cover and Albedo
	Watch Smartfigure 11.36 to examine the effect of these variables on air temperature.









[image: ][image: ]







Outline one possible reason for the differences in temperature between Concepcion and La Paz 
 
Outline one possible explanation for the differences in temperatures between Seattle and Spokane 







[image: ]          [image: ]
Outline one explanation for the difference in temperature between a clear day and an overcast day 

Outline one explanation for the differences in temperature between New York City and Eureka 



[image: ]Outline one explanation for the difference in temperature between Vancouver and Winnipeg
[bookmark: _GoBack]


Earth Science 11 		Page | 1 

 Earth Science 11 		Page | 11 

image3.png
Argon < 1%

Carbon Diowide 04% | || | Other Gases <1% |

Oxygen 21%
Nitrogen 78%




image4.jpeg
PARTS PER MILLION

310

Atmospheric CO, at Mauna Loa Observatory

19581974 Scripps Inst. Oceanography.
1974-2008 NOANESRL

1960 1970 1980 1990 2000

2010




image5.png
A

exsphere 1000 seine
a0l

@l ke
s %;,mn

themosghere 2001

mesosghere
Suatopase

-

FeaV

S 2 D 2 4 tmpeswn(C)

noctucena
£





image6.jpeg
Latent heat —_

Convection

Conduction

(@
{0
[

Radiation

=
O





image7.png
vostvsted @ Getong st
| [on coes a iromave 4

CONTENTS B~ Tools B

30 units 6 units radiate
reflected or scattered to space from
‘back to space. Earth's surface

Conduction and
convection
transfer 7 units
to atmosphere

‘GLOBAL HEAT BUDGET This iiustration, based on average data, shows what happens to
the energy in 100 units of insolation. If the sky were clear and snow covered the ground,

then more energy would reflect directly to space from Earth's surface. On an overcast day,
the atmosphere either reflcts or absorbs more insolation, so Earth's surface receives less.

Without the greenhouse effect, much of Earth's heat energy would be
lost to outer space. In fact, Earth's average surface temperature would be

‘Copyright @ by McDougalLitel, a division of Houghton Miffin Company. Allights reserved

= ‘Waiting for www.dasszone.com.





image8.png
/ % My CW-Clayton Fe x Y [ Period Attendance x ¥ ¢ My Drive - s xV'\ e e % Y[ Inbox- OutlookWe X ¥ [ Pearson eText

PEARSON

& aowse I
0uD

FOUNDATIONS
OF EART

© Table of Contents.
> (3 Frontmatter [4]

> £ Unit & Earth Materils

‘Scupturing Earth's

» £ Unit V- The Giobal Ocean

¥ E5Unt Vi Eart's Dynamic

> (311 Heating the Atmosphere
12 Mossture, Clouds, and

Preciptation
> £313. The Atmosphere in
Motion

> (314, Weatner Patterns ang | 7|
Glossary

Index
Notes.

Bookmarks

& = C [ view.ebookplus.pearsoncmg.com/ebook/

D afe
o
Reflection is the process whereby hgl\t bounces back
from an object at the same angle at which it encounters
asurface and with the same intensity (Figure 11.21A). By

A. Reflected light bounces B. When a beam of light is

back from a surface at the scattered, it results in a larger

same angle at which it strikes number of weaker rays,

that surface and with the same traveling in all directions.

intensity. Usually more energy is
scattered in the forward
direction than is backscat-
tered.

Figure 11.21 Reflection and scattering

ifrombookshelf:VzbookD:205

eid:1:sessionIDz17.

13

Bookshelf | Print | Sefings | Help | S

albedo.

~Forest
5-10%)

Wét plowed field
‘Asphait. 15-25%
5~ 10%3Dark roof

Figure 11.22 Albedo (reflectivity) of various surfaces In gen-

eral, light-colored surfaces tend to reflect more sunlight than
dark-colored surfaces and thus have higher albedos.

x V[ albedo - Google Se. x! A (S

out

I>]





image9.png




image10.png




image11.jpeg
The Greenhouse effec

3 some solar ra 6 Some of the infrared
e e s radiation passes
and earth's surface through the atmosphere
and is lost in space

REENHOUSE fn s

5 Some of theinfrared radiation is
absorbed and re-emifted by the
greenhouse gas molecules. The

directeffect is the warming of the
earth's surface and the troposphere.

Surface gains more heat and
infrared radiation is emitted again

4 Solar energy is absorbed by the.
earth’s surface and warms it... and is converted into hedlcausu
the emission of

GIRITTO) (@)

Arendal it
Sources: Okanagan university callge in Canada, Departmen of geagraphy, Universty of Oxford, schaol of geagraphy; Urited States Environmental Protection Agency (EPA),
Washington; Cimate change 1995, The science of cimate change, contributon of working group 1 o the second assessment report of the intergovemmental panel on cimate change,
UNEP and WMO, Cambridge university press, 1996.




image12.gif
Carbon dioside concentration

(parts per milion)

Carbon Dioxide in the Atmosphere
o
0
0
0
m
»
”
0
3

TOL0BC IDNBC SODUBC AOTOEC IBNBC A0IWEC T030006C

Year




image13.png




image14.png
In s

z [ in Mean Annual Temperature =
©) with Lattude

smisphors | Sowhan Hisph

oFwater, Bothcites are at sbout
s experience similar Sun angles

Winnipeg, however, has a mean
o atis 20°C (36°F) lower than
ry s July mean s 2°C (36°F) higher

—

= e patio, sance AQB 1eo
voA EEam o .

5
Explre s conepthrough B 13
PartH: Al Why do Temperatres Vary? (19)

e tempeatiacs ey by ot sndseason e of e e of tmperateconrl aribes,

previosscion e meonedhat e gt caveof i tmperse asiators s e
‘ol adstioreceived,btthee s soothe cpostatfctor:

) Land s Water Explor i e b conducing Berimens Diferel Hetigof Land snd Water

b Alide:
) Geopapi Position
Luniyswateinlabbook
Aliude

Geogaptic positon
[Re—




image15.png
@ 0 viewsoooipapesrmgzom
PEARSON

@ e (K8 5
Q4D [El@kr ds % |

BInahs

15| £y
Pae— Waigion
e
5 Spokae, 1°
£, W |

88 Sartrigure 11,36 The daily |

s s peota,linas, for tw iy By
~ empeaut ange, During o
- ouos ot sl o back 104

Thereor, the maximum temperature

e

wowmwal r cox AaBbC Assbee AQB s
voa EEam s o et P

o G Al Temperaare Data (18)
Explre s concept o B 13

PartH: Al Why do Temperatres Vary? (19)

e tempeatiscs ey by ot sndseason e of e e of tmperateconrl aribes,

 previosscion e moned hat e gt caveof i tmperse vaiators s e
‘ols adistioocived,butthere s sother portatTcor:

L. Water Esplor i des by ondictin Experimen Difreil Hetigof Land snd Water

) Alide: Artempsoslhy 6.5 Ckinthe tmpophers s to
et of s sod e fomExsi e

) Geogapic Posion:

Landswaterinlabbook

Aliude

Geogapicositon
[ERET———

Partls WorkdDiser

orTemperature





image16.png
(3) oimiesaduwa
8 8|
T

& v o ¥ ®

() simesadusy.

5

Month





image17.png
20

8

Clear day,

28

(4) aimjesaduss)

8 &R

A

(9,) aimjesadussy

18

16,

NOON 6PN 12
Hours of the day

G AM

12





image18.png
Temperature

70

8

10

Temperature (F)





image1.gif
Vel’ e 1O

N MON TUES

COﬁfU?% e

Long Term Forecast update: Trursday ns 10,2010, 1500 P07

Saturday ~ Sunday  Monday  Tuesday  Wednesday ~Thursday
June 12 June 13 June 14 June 15 June 16 June 17
=% N
ponods | Csnowrs | pemods | cosamess | SWW | sumy
POR 0% 60% 0% 30% 10% 0%
High 2 e wc wc wc ¢
Low e 149G 127G 10C e 12
Wng | Wskmh | Wskmh | SWSkmh | Wskmh Swskmh | Wi0kmh

24HrRain | lessthan 1mm | closetoimm | 1-3mm - - B





image2.gif
\Vancouver

T e v e e M A S 03 N o

WA iecey W Ao ey W precitation (mm)





