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The following information applies to parts A, B, C, D, and E.

Climate change can affect both terrestrial and marine organisms. Researchers studying the
effect of climate change on bird distribution mapped elevation zones at which five bird species
lived within a tropical mountain range. Birds are distributed in part according to climate-
related adaptations. Researchers modeled where the birds would most likely live in the future
based on climate change predictions.

The results of this study are shown in the following diagram. Each unique shape in the diagram
represents a different bird species, labeled A through E. Current distribution is shown on the
left side of the figure, and predicted future distribution is shown on the right.
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The following information applies to parts F, G, and H.

Some organisms such as birds can move in response to environmental changes, while other
organisms such as corals cannot. Researchers studying the effect of climate change on marine
organisms conducted two experiments involving photosynthetic algae that have a symbiotic
relationship with corals.

In Experiment 1, the researchers placed photosynthetic algal colonies living in corals in three
different saltwater tanks. The temperature of Tank 1 was set to 27°C, the average temperature
at which most corals live. Water circulation in each tank mimicked natural ocean currents.
After 30 days, the researchers counted the number of bleached corals. The tank setups are
shown in the following list.

e Tank 1: 27°C and no sediment
¢ Tank 2: 32°C and no sediment
 Tank 3: 37°C and no sediment
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In Experiment 2, the researchers used the same photosynthetic algae living in corals but
modified the conditions of the tanks as shown in the following list. Water circulation kept
the sediment in the tanks suspended. After 30 days, the researchers counted the number of
bleached corals.

e Tank 1: 27°C and no sediment
e Tank 2: 27°C and moderate sediment
e Tank 3: 27°C and high sediment

1. Respond to parts A, B,C, D, E, F, G, H, I, and J.

Part A

Based on the information in the diagram, identify the elevation zone that has the highest
species richness for the current distribution.

Part B
Describe a climate condition at high elevations that is different than it is at low elevations.

Part C

A predator at low elevations currently feeds on Species C and D. Based on the information in the
diagram, describe what could happen to the predator species in the future in response to the
predicted changes in the prey community.

PartD

Species C is considered a generalist, while Species E is considered a specialist. Explain why
Species C and E are predicted to respond differently to climate change.

Part E

Based on the information in the diagram, explain why the bird community at low elevations
in the future would be less likely to recover from natural disruptions than the current low-
elevation bird community.

Part F
Identify the independent variable in Experiment 1.

Part G
Identify a likely scientific question for Experiment 1.

Part H

In Experiment 2 the temperature of the tanks was held constant, while the amount of sediment
was varied. Explain how this modification could affect the results of this experiment.

Partl

Changes in climate also affect Arctic ecosystems. One impact of climate change is the loss of ice
and snow in polar regions. Describe a positive feedback loop that results from the loss of ice
and snow in polar regions.

Part]

Describe one problem that Arctic species, such as polar bears or ringed seals, face because of
warming in polar regions.
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There is a natural climate phenomenon that occurs in the equatorial Pacific Ocean because of
periodic fluctuations in sea surface conditions and atmospheric circulation. This phenomenon
happens every few years, resulting in shifts in temperature and precipitation in many parts of

the world.

Figure 1 shows temperature and precipitation patterns associated with one phase of this
phenomenon in the equatorial Pacific Ocean. Figure 2 shows the associated temperature and
precipitation patterns that occur over North America.

Figure 1. Effects of Changes in Sea Surface Conditions in Equatorial Pacific Ocean
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2. Respond to parts A, B,C,D, E, F, G, H, I, and J.

A. Identify the sea surface condition for the eastern equatorial area of the Pacific Ocean
illustrated in Figure 1.

B. Based on the information in Figure 1, identify the climate phenomenon associated with the
sea surface conditions shown in the equatorial area of the Pacific Ocean.

C. Based on the information in Figure 2, describe a difference in climate patterns between the
regions A and B.

D. Increases in regional precipitation can lead to increased flooding in certain locations.
Describe one reason why there is an increased risk of flooding in urban areas during
extended periods of precipitation.

E. Propose a realistic solution a city could implement to decrease the risk of flooding in urban
areas.

F. Justify the solution proposed in part E by providing an additional advantage other than a
reduction in the risk of flooding.

G. Terrestrial biomes are primarily determined by temperature and precipitation patterns.
Describe one difference between the climate of a temperate seasonal forest and that of a
savanna.

H. Droughts are one environmental problem that can affect the frequency and severity of forest
fires. Identify the ecological process that occurs following a forest fire that leaves the soil
intact.

I. Describe one way burning forests contribute to atmospheric pollution.

J. Describe one sustainable forestry practice that could be used to reduce the occurrence or
severity of forest fires.




