Climate Feedbacks:
Initial response: The overall response will be cooling to subduction zone becoming tectonic plate collision. Since the continent-to-continent collision will lead to an uplift creating steep slopes/mountains, mountain glaciers and slope precipitation, which will increase rock fragmentation and mass wasting/movement  leading to an increased erosion which will process and remove CO2. Increase in mountain and erosion will cause a global cooling as the decrease in carbon dioxide will help pause the depletion of ozone layer for an extended amount of time. The lack of ocean and plate movement will decrease volcanism, which will also decrease carbon dioxide emission.  
 
1. Vegetation-Albedo Feedback: This is a positive feedback. In effect to the initial climate cooling, there will be more tundra replacing forest, which will affect forest to be a high-albedo surface reflecting more radiation. Therefore, more solar radiation is being reflected to space while less is being absorbed by the surface, creating greater cooling. The time frame of this would be long term.

2. Water vapor feedback: This is a strongly positive feedback. Initial climate warming from tectonic plates colliding (less air circulation, more mountains causing dry arid climate in inner plate) will cause increase in atmospheric water vapor. Since water vapor is considered a greenhouse gas, the increase of greenhouse trapping of radiation while increasing water content in the air will ultimately increases warming. The time frame of this feedback may be millions of years as tectonic plates collide with each other (to potentially create a mega continent), it will slow down tectonic plate movement, create large mountains blocking off air circulations coming in. This could cause a dry large continent for millions of years before it breaks apart.


3. Chemical Weathering: This is a negative feedback. Initial warmer climate causes increase of temperature, precipitation and vegetation. This increases chemical weathering causes further vegetation and precipitation processing which decreases CO2 and reduction of initial warming, causing cooling. The time frame for this feedback may be much longer due to the collision of tectonic plates, decreases air circulation surrounding the plates which will cause a large spike in warming climate this in effect only heightens chemical weather with more precipitation and vegetation which will eventually combat the increase in temperature. 

4. Ice –albedo feedback: This is a positive feedback. Because ice has more albedo than vegetation and water, it has higher reflectivity than the two. The initial climate cooling will increase snow and ice causing higher reflectivity. This means less solar radiation absorbed at the surface and more solar radiation reflected to space causing greater cooling and decrease in temperature. The time frame of ice-albedo feedback may be shorter than the others because the Earth’s temperature is climbing and more carbon dioxide is released, the warmer the climate will become and the more ice will melt. There wouldn’t be enough time or cold enough climate for ice to reform, thus the melting will only occur faster. Ultimately this will lead to a lower albedo and the ice will absorb more energy than reflect.

5. Artic Methane Release feedback: This is a positive feedback. Initial warming climate triggers carbon to be released in the artic. This thaws the permafrost and methane clathrate from the seafloor releasing methane, which is a greenhouse gas and furthers warming climate. The time frame of this feedback will be much longer than ice-albedo feedback increasing. As more greenhouse gas is release, the higher the temperature will become which will only further thaw the permafrost for more methane to be released.

 
Resources: http://www.atmosedu.com/Geol390/feedbacks.htm#7.  
 
[bookmark: _GoBack]2. Green house emission feedbacks such as artic methane release and water vapor feedback all point to a potentially drier and warmer climate, while plates begin to collide with each other after subduction collision has ended, this will also increase mountain ranges that block off air circulations. However, we must also consider the fact that negative feedback will combat the climate change. For example, the creation of large mountains will also remove carbon dioxide with erosion and increase in vegetation/precipitation (initial increase in temperature) causing chemical weathering. Increase in large mountains will also increase glacier mountaintops, which will for a time cool the temperature as ice reflects solar radiation back into space. In conclusion, I believe that the final result will still be a cooler earth as I have mentioned in the feedbacks, despite further emission of greenhouse gases. 





	Comparison:
	Unusual Volcano
	Very Large Meteorite Impact

	
	When volcanoes erupt, they release a mixture of gasses such as CO2, soot and ash, and SO2. These gases can create a back and forth swing of climates. The initial eruption may cause a short period of cooling due to Sulfur dioxide, but over time gases such as Carbon dioxide will cause long term climate warming. 
	Meteorite impact causes impact winters and initial cooling due to debris emission from the impact. However, long term warming commences due to carbon dioxide and acidic rain. 


	Cooling Climate
	Time frame: Cooling is short term as debris of shoot is shot up in the sky by eruptions but eventually falls down by gravitational pull over a short period. (2-4 years)

The massive eruptions of volcanoes will cause debris and particles, such as soot and ash, to block the sun as the explosion causes debris to travel to the stratosphere. This could cause a temperature decline for a short amount of time.  Also large eruptions of ash particles and sulfur-rich gases can create clouds that will cover the entire glove for weeks after the eruption. Thus covering sunlight and decreasing temperature beyond just the immediate area. Sulfur-dioxide mixed with water also creates a sulfur aerosols which has the capability to reflect solar radiation back out into space. 
	Time frame: (A few months – decades) Cooling time has a longer and possibly larger effect than volcano as it could potentially decrease global climate for a longer amount of time (while still not considered as long-term as climate warming). 

The impact of a meteorite would cause a huge quantity of debris to upheave into the sky. Therefore, the large quantity of debris will cover the sky and block the sun creating a pitch black, 'impact winter.' Iridium found from the vaporized asteroid will eventually fall back to earth creating clay. 


	Warming Climate
	Time frame: CO2 from volcanic eruptions causes long term warming. 

Volcanic eruptions will produce large amount of CO2, a gas that is most prevalent known as one of the causes of the green house effect. These greenhouse gasses traps the heat that is radiating off the surface of the Earth, making Earth a sort of sauna over time as the temperature continues to rise. While sulfur-rich gases create sun blocking clouds and causes temperature decreases, temporarily; its long-term effects actually induces heat increase. The sulfur gas mixed with water vapour in the clouds produces acidic rain. The acidic rain is harmful towards terrestrial organisms such as plant life. With the lack of organism capable of processing CO2, the ozone layer is depleting and allowing harmful UV radiation into Earth’s atmosphere. 
	Time frame: impact winter is considered relatively short compared to the long term effect of climate warming due to gas pollution by meteorite impact. 

Vaporized Asteroids will eventually fall back to earth with iridium debris that will become clay. Eventually a large amount of carbon dioxide will be released which can create a series of global fire that will ultimately cause increase in temperature. The fire will cause destruction for forest-life causing continued growth in CO2 emission and lesser carbon-processing organisms. This will create a spike in green house emission and depletion of Ozone layer. Also, the mixture of gases from the meteorite impact will create global pollution which will cause higher acidity in rain, which will ultimately also harm plant-life organism and cause ozone layer depletion. 

	Conclusion
	Overall, volcanic activity has the ability to affect global temperature on an even longer time scale than meteorite impact. This is largely due to the frequency of volcanic activity compared to very large meteorite impact. In which, if there was an impact climate change may be more drastic. However, through tens of millions of volcanic activity, there would be a substantial increase of greenhouse gas emissions. Thus the effects of climate warming by volcanic activity has a much lengthier affect than a meteorite impact 
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