Chapter 19 – 2 Climate Continued.

- Ice Cores: retrieve ice cores drill perpendicular to the layers, use the material to try to correlate measurements of isotopes at different levels, gas contents, based on calculations.

· Ice cores reveal to us  use these isotopes to try to relate them to temperature and try to work amount of ice that is present
· We can also analyze the gas content, when the snow falls as it gets compacted the air content goes down and the ice forms.
· Some of the atmosphere gets entrapped, and samples the air content at the time of deposition
· Ice must be deep enough and compact enough
· From this process we can decipher climate
· Very useful tool for paleoclimat…etc.

· Tree rings: to measure climate change

· As they grow they get different colors and conditions
· Each color variation can show you colors and conditions
· Each color variation can show you colder times or warm times, we can count years and go back in time
· Sample tree – chemical elements from it, look at vegetation in which tree grows 
· Take a modern day tree cut it we can go back to how many years its been growing, to increase the power of this tool we cross date and are able to go back in time even further
· We can keep superimposing as long as theirs a correlation 
· Cross dating techniques  extend time scale
· Measuring climate change
· Summary of proxy data that can be used
· Evidences from past civilizations
· Sediments in generally are more powerful
· Further we go back less tools we have
· Inducing variation in the climate
· How do we provoke? Induce climatic change?
· Interaction between the various internal components of the climate system may either amplify  (+ feedback) or suppress (- feedback) climate changes that are underway [important concept]
· +  Amplify work in same direction as the original change, originally warm will push to get warmer, change is going in the same direction is the original change
· e.g., decreased insolation  cool climate  glacier growth  increased albedo  more solar E reflected  even cooler climate  glacier growth, etc.
· -  Reduces the change tends to neutralize the change (initial change)
· Tends to cancel out the original change
· e.g., greenhouse warming  increased evap. & cloud cover  less solar radiation  cooling

Feedback effects:

	Factors
	Effect on T
	+ or – feedback
	Why

	Increase water vapor
	Increase in Temperature
	+ feedback
	

	Increase plant growth
	Decrease in temperature (take up CO2, reduce green house gases) decrease albedo, decrease amount energy reflected absorb energy [ you can somewhat have both effects]
	+ feedback or – feedback depending on the situation at hand
	

	Increase cloud cover
	Decrease temperature Or increase temperature, depends if we have low clouds or high clouds, but high clouds let the light through and trap heat from living earth
	+ feedback or – feedback depending on the situation at hand
	

	Increase in ice cover
	Temperature decreases, more ice, albedo increases more energy reflected gets cooler
	+ feedback
	



The processes are never one sided!

Each time variation has a different period of change, depending on what your looking at time factor must be kept in line

Possible Causes (and time scales)

1. Tectonics – latitude of continents and supercontinent assembly/breakup cycles (millions of yrs.)
2. Volcanism (months to yrs.)
3. Orbital variations (10s to 100 thousands years)
4. Solar activity (11 to 22 yrs cycle)
5. Milky Way spiral arm encounters (140 million year cycle)
6. Humans (last 100 yrs)

Orbital variations:

· Parameters  orbital parameters that are linked to difference in insulation, how much sun we receive, and therefore to climatic variation
· Eccentricity  how flat ellipse path around the sun, change amount of solar energy we receive, more evenly distributed 
· Tilt  earths rotating on its axis, the axis is not perpendicular to ellipse its actually on an angle, influences relative insulation we receive
· Precession  tilt changes, but theirs also a wobble in the axis of the tilt, picture like a top spinning at the end of its spinning phase
· We can play with three orbital parameters
· All have some effect on contrast seasons, how much sun we get or less sun
· General Rule
· Lower seasonal contrast  warmer winters ( more snow) and cooler summers (less melt)  promotes ice sheet growth (if other conditions are also favorable)
· Inducing climate variation – solar activity
· Sun solar activity also induce climatic variation
· Sun has variable energy output, it’s a flux of energy only energy external source to us and its varying we can deduct that this varying sun can be deductible in inducing varying climate
· Sunspots: region on suns surface marked my intense magnetic activity; observable as dark sports on the Suns surface
· Solar winds: effect is felt on Earth, sunspot goes up solar wind increases, effect of solar wind, that surrounds the Earth and protects us from incoming cosmic rays
· Earth has a magnetic shield and these emitting particles from suns activity to protect us
· Why do we care about being shielded by cosmic rays?
· Particles that come from outer space, 90% of these particles from nucleus of helium atoms, their thought to be linked to cloud formations
· Solar activity gives off the solar wind expands heliosphere  reduces cloud-forming cosmic rays giving lower albedo more light on earth  making a warmer earth
Summary of the movies [raw notes]

First movie:

Measure different isotopes in oxygen
Give temperature of when the particle fell

Can count layer of ice glaciers, thousands of years, and construct a thermometer of temperature

Going on now --> look at thousands years of temperature and thousands years of C02 see how closely they fit together

650,000 years the CO2 has never gone above 300 ppm, relationship is complicated, one relationship more powerful, more carbon dioxide temperature gets warmer, because it traps more heat inside. CO2 now has gone over 300 ppm, way above than its every been

Todays CO2 level are high above natural cycle (we have done that) in less than < 50 years, it will go up [of the charts]

Second documentary

Holocene maximum -- temperature higher than the are now

Climate variation in past has been clearly natural, why is it different today? Global warming industrial society, technologies made life easier, blames humans, changed or lives, and industrial is causing temperature to rise. Industrial productions early century, things changed after Second World War, new technologies become to be mass-produced, the post war economic move.
How does this effect temp record? Earth temp has risen before cars and planes have been invited.

Temperature went up in the 1940, and in post war - but global temperature went down, facts did not fit theory, earth was still getting cooler during the post war era? 

Why do we suppose Co2 responsible for changing climate?

Take Co2 as .05%; take portion of humans adding gets even smaller

CO2 - green house gases only form a small part of atmosphere

Hypothesis of man made global warming is falsified?

This movie takes account al gores movie, based on one evidence ice says found clear correlation of carbon and temperature

Failed to mention something about the ice records --> their is link between carbon dioxide and temperature, 

- 800 year lag behind the temperature increase, every ice core survey shows the same correlations, carbon dioxide isn’t the cause of temperature changes, it’s a product of temperature changes not causing temperature changes

- How higher temp? High CO2? CO2 is natural gas produced by all living things.

Warmer Ocean more carbon dioxide, cooler suck on

Why the time lags? -->Reason is oceans are so deep and so big, take 100 years, oceans have memory temperature changes, changes in north atlantics? Means something happened 100 years ago that are happening now.

CO2 is not driving climate than what is?
Sunspots compared with temperature record, saw a close correlation with sunspots and weather correlation

SUN it seemed that was driving changes to the climate not CO2, sun also affects us indirectly through clouds

3rd movie:

Climate is a result of changes in the cloud:

- Clouds are important on the Earths climate, found a correlation between solar activity and earths temperature, could see that magnetics activity of the sun was larger, temp on earth was higher. 
- Somehow magnetics activity had to have influence on earth’s climate, direct or indirect? Cosmic rays answer?

Cloud Chamber, cosmic rays? are responsible for forming clouds, and suns can change clouds on earth? Than we would have perfect explanation on how sun is responsible for climate on everyday clouds we see in the sky.

- Cosmic rays cannot be felt; they rush through galaxy at almost speed of light

- Correlation between cosmic rays and cloud call up

Reason low clouds are important reflect sun light back into space, change amount of low clouds change amount of energy surface gets, they have a small cooling effect on cloud

[bookmark: _GoBack]Fewer seismic rays fewer clouds, earth warmer

Cloud droplet that’s form is formed in the air, crucial to understand how these clouds re formed

450 million years ago cold conditions on Earth, and so much CO2, so wasn’t ac climate driver 
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