EVST/FOR/GEOG/GEOS 295: Climate Change: Science & Society



      Fall 2008


Name: _____________________________________________________

Answer each question completely, answering all parts of the question for full credit. Each question is worth 10 points. Use the back of the page if you need more room.

	1.
	What is the difference between weather and climate? What components of the Earth System are most important for climate?

	Weather is the short-term daily to monthly changes in meteorological conditions.  Climate is the long-term average of the meteorology (e.g., 30-year average used by the U.S. Weather Service).

The components of the Earth System most important for climate are the oceans because 90% of the earth’s heat is stored in the oceans.

	2.
	Describe a scenario under which climate change could have a positive impact on human health.

	The two discussed in class are:

Reductions in cold-related deaths

Unsuitable habitat for disease vectors in some areas.

There may be others.


	3.
	In class, you learned that in the face of climate change, wildlife will need to adapt in place, move, or die. What is meant by this? What examples exist of each of these wildlife responses?

	For survival, wildlife will need to find ways to adapt to climate change. If they can adapt in place, by responding to the climate cues they are receiving through phenotypic plasticity and/or evolution by natural selection, they may successfully remain in place. However, some of them may need to move to remain competitive, find food, or maintain the climate they need to survive (e.g., seeking cooler temperatures). Those that cannot adapt or move will die because, most likely, they will be unable to find food or won’t be competitive in their current niche.

Examples:

Adapt in place – Red squirrels in northern California, frogs, 70% of 23 butterfly species, bud burst, egg laying, emergence, etc.

Move – 254 spp of North American birds based on the Christmas bird count are moving northward. So are dragonflies and damselflies.

Die – Pied flycatchers (daylength triggers migration = mismatch for food [caterpillars]), Reptiles/Amphibians/Fish who have temperature-dependent sex determination (e.g., Tuatara), waterfowl who depend on wetland abundance in the prairie pothole region.

	4.
	How has climate (precipitation and temperature) changed in Montana since 1950? Describe three impacts these changes have had on Montana’s natural resources.

	Temperatures have increased across Montana since 1950. While precipitation is more mixed (some places have more; some less), there is definitely a decrease in the amount of precipitation falling as snow.

Impacts:

Wildfires (season 78 days longer since 1986) 

Decreasing streamflows; earlier peak flows

More successful beetle infestations (pest epidemics)

Less total runoff in areas of reduced precipitation (possible answer, not explicitly discussed)

Increased invasives (possible answer, although not explicitly discussed in the lecture)

Loss of whitebark pine (edge of range, less able to compete)


	5.
	Explain the Greenhouse Effect. What role do greenhouse gases play in the Greenhouse Effect? List three of the major greenhouse gases.

	Greenhouse gases in the atmosphere behave much like the glass panes in a greenhouse. Sunlight enters the Earth's atmosphere, passing through the blanket of greenhouse gases. As it reaches the Earth's surface, land, water, and biosphere absorb the sunlight’s energy. Once absorbed, this energy is sent back into the atmosphere. Some of the energy passes back into space, but much of it remains trapped in the atmosphere by the greenhouse gases, causing our world to heat up. Greenhouse gases absorb the long-wave radiation from the Earth’s surface, warming the atmosphere. An increase in the number of greenhouse gas molecules provides an increase in the absorption in the atmosphere.

Major greenhouse gases: water vapor, CO2, methane (CH4), nitrous oxides, CFCs, carbon monoxide (indirect), and nitrogen oxides (indirect)

	6.
	What is global dimming? What evidence exists for this phenomenon? What impact has it had on recent climate change? What implication does global dimming have for the future?

	Global dimming is the gradual reduction in the amount of global direct irradiance at the Earth's surface that was observed for several decades after the start of systematic measurements in 1950s. The effect varies by location, but worldwide it has been estimated to be of the order of a 4% reduction over the three decades from 1960–1990. However, since 1990, the trend has reversed. It is thought to have been caused by an increase in particulates such as sulphate aerosols in the atmosphere due to human action. The switch from a "global dimming" trend to a "brightening" trend in 1990 happened just as global aerosol levels started to decline. Evidence exists in the form of pan evaporation, measurements of solar radiation at the earth’s surface (compared with those taken by satellite at the top of the atmosphere).

It has had a great impact because it masked the effects of warming during the 1980s, when the first signs of climate change were starting to show up (e.g., ocean temperature shifts). Now that it is reducing, the onset of climate change appears faster than it actually is because the masking effect is gone. In essence, it was a tug-of-war between warming and cooling, and the cooling has disappeared. The implication for the future comes primarily in the solutions arena, as there have been proposals to increase the aerosols in the atmosphere.


	7.
	How are glaciers measured to tell if they are advancing or retreating? (There are several methods; describe three of them.)

	satellites

photo pairs

runoff

areal extent

advance/retreat on the landscape (site visits)

laser

	8.
	What temperature range do the GCMs project for 2100? How do “scenarios” influence these projections?

	The total ranges from1.5(C to 6.5(C, with the likely range from 1.5(C to 4.0(C. 

Scenarios are developed to describe a suite of conditions that might exist in the future, but they do not “predict” the future. The scenarios include reliance on fossil fuels vs. move to alternative technologies, population projections, economic development  and politics (e.g., more or less international cooperation; local vs. global solutions). Models were then used to incorporate these conditions into a range of estimates for CO2 emissions through 2100.


	9.
	What are the most significant impacts of climate change on the oceans?

	Increases in ocean surface temperatures around the world
Sea-level rise
Ocean acidification is becoming more severe
Increases in ocean NPP
Bleaching of coral reefs (temperature and acidification)
Increases in hurricane intensity
Potential loss of marine organisms as ocean acidification destroys their shells (calcareous plankton) – not a huge problem as yet, but could be coming, with potential for concomitant breakdown of the food chain.

	10.
	What are “proxy records”? List three types of "proxy records" used in paleoclimatology, and describe the kind of information that can be inferred about the climate from that record.

	Proxy records are used when one record “stands in place of another”. In other words, we use proxy data as a measure of temperature and/or precipitation through history when instrument records were not available.

Types: geological, biological (pollen, fossils, tree rings), cryological (ice cores), historical (diaries, paintings, etc.), instrument records.


