Homework 2
Climate Change Ecology, Spring 2013
Due Thursday, February 7, 2013


Your name: ___________________________________________________


Please answer the following questions in a different font (like this) to help me find your answers.  Turn in a print out of your homework.  You may work in a group, but your answers and your words must be your own.  List all sources of information.  Do not plagiarize.


1.  Location comparisons

	Remind me of your hometown ________________ and Location #2 _______________.

a.  Mean climate

i.  (8 points) Temperature and precipitation. Go to http://iridl.ldeo.columbia.edu/maproom/.Global/.Climatologies/.Select_a_Point (note periods!).  For each location, zoom in, then select your point.  From information plotted in the popup window, answer the following questions:

	
	Hometown
	Location #2

	What is the average annual precipitation (roughly estimate from the 12 monthly values)? 
	
	

	Roughly estimate the mean annual temperature
	
	

	What are the minimum and maximum monthly temperatures, and when does each occur? 
	
	

	How many months have more than 10 days of frost (T>0ºC
	
	




ii.  (4 points) Summarize the main differences in the climate between the two locations.


b.  Climate change.  

i.  (8 points) Using http://www.climatewizard.org/, identify the change in temperature and precipitation that is projected to occur in the future.  For temperatures, enter changes in both English (deg F) and metric (deg C) units.  For precipitation, note the units.
 
	
	Hometown
	Location #2

	Change in temperature  
	deg C and deg F
	deg C and deg F

		Past 50 years
	
	

		Low emissions scenario (B1):
mid-century
	
	

			end-of-century
	
	

		High emissions scenario (A2):
mid-century
	
	

			end-of-century
	
	

	Change in precipitation  
	record units
	record units

		Past 50 years
	
	

		Low emissions scenario (B1):
mid-century
	
	

			end-of-century
	
	

		High emissions scenario (A2):
mid-century
	
	

			end-of-century
	
	



ii.  (4 points) Summarize the main changes in the past and projected future climate at the two locations.  Are there any main differences?


c.  (8 points) Give examples of adaptations of plant and animal species to temperature and/or moisture at your two locations. 

	
	Hometown
	Location #2

	Plant

	
	

	Animal
	
	







Dangerous anthropogenic interference with the climate system

2.  (6 points) Describe the significance of temperatures +1ºC and +2ºC over 1990-1920 baseline means in terms of climate over the last 3 million years.  What is the current temperature relative to this baseline?  What might we infer about sea level rise in the future given paleoclimatic records?


3.  (5 points) What are the mechanisms by which weak orbital forcing in the last 2 million years has resulted in large changes in surface temperature?


4.  (5 points) Why does Hansen advocate for leaving most of the coal and all of the unconventional fossil fuels in the ground?  Explain your answer by referring to his Figure P1 and considering future climate change and its impacts.  


5.  (4 points) What are the mechanisms by which Hansen suggests reducing a) CO2 emissions and b) CO2 concentrations in the atmosphere?  





Basic Ecology

[image: ]

6.  Refer to above figures that map the climatic water deficit in summer (July-July-August) for current climate (above) and projected changes in the 2040s (below).

a .  (2 points) What does a higher summer water deficit mean for plants?


b.  (2 points) What climate variables can cause an increase in water deficit?


c.  (2 points) Why are the deficits higher on the west side of the Cascades compared with the east side?


d.  (2 points) Why will deficits mostly increase in the 2040s?


e.  (2 points) What might be an explanation for decreased deficits in summer in a few areas?





[image: ]


7.  Refer to the above figure from Waring and Majors (1964).

a.  (2 points) List a species that can tolerate very dry conditions and a species that can tolerate very wet conditions.


b.  (2 points) Which species is the (most) generalist?


c.  (2 points) List a species that will be one of the most susceptible to changes in minimum available moisture.  Why is it the most susceptible?


d.  (2 points) Given expected future warming in this region of the west coast of the United States, which species will be favored?   Why? 
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