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Answer Sheet 
 

LABORATORY 9: CLIMATE AND THE DISTRIBUTION OF BIOMES AND SOILS 
 
 
Student Name ________________________________ 
 
Student Number ______________________________ 
 

QUESTION 1 

Table 9.2 describes biome and soil type data for 80 locations scattered across our planet. This 
data has been plotted on Figures 9.2 and 9.3 for you. 
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Visually analyze the distribution of the plotted biome data and identify obvious clusters on the 
graph. Note that in some cases, one type may overlap with another type, but in others only one 
group will be found in a particular part of the graph. On this graph, the following “colored 
letters” are used to identify the various biomes described below. 
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Figure 9.2. Plot of 80 locations with biome types, and measurements of potential 
evapotranspiration and moisture index. 
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Answer the questions that follow: 

1.1) The Tundra (tu) biome has Potential Evapotranspiration values that range from 

A 250-500. 
B 500-1000. 
C 1000-1500. 
D 1500-2000. 

  

1.2) Geographically, where is the Tundra (tu) biome found? 

A Poleward of 65° North. 
B Between 55 and 65° North. 
C Central Greenland. 
D Central Antarctica. 

  

1.3) After carefully examining Table 9.2, what Köppen climate classification type is usually 
associated with the Tundra (tu) biome? 

A A climate type. 
B BW and BS climate type. 
C C climate type. 
D D climate types 
E E climate type. 

  

1.4) What value for PE would serve as a good boundary between the Boreal Forests (B) and 
Tundra (tu) biomes? 

A 250 
B 500 
C 750 
D 1000 

  

1.5) Which biome replaces the Temperate Broadleaf and Mixed Forests (De) biome when 
moisture becomes less available? 

A Temperate Coniferous Forests (E). 
B Mediterranean Forests, Woodlands and Scrub (M). 
C Deserts and Xeric Shrublands (d). 
D Temperate Grasslands, Savannas and Shrublands (G). 
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1.6) After carefully examining Table 9.2, what two Köppen climate classification types are 
usually associated with the Temperate Broadleaf and Mixed Forests (De) biome? 

A A climate type. 
B BW and BS climate type. 
C C climate type. 
D D climate types. 
E E climate type. 

  

1.7) Which biomes replaces the Boreal Forests (B) biome when energy (Potential 
Evapotranspiration) becomes more available? (Multiple answers are accepted for this question) 

A Temperate Broadleaf and Mixed Forests (De). 
B Mediterranean Forests Woodlands and Scrub (M). 
C Deserts and Xeric Shrublands (d). 
D Temperate Grasslands Savannas and Shrublands (G). 

  

1.8) At approximately what values of the Moisture Index (Im) do places become so dry that 
desert vegetation becomes common? 

A -120 to -100. 
B -100 to -70. 
C -70 to -40. 
D -40 to 0. 

  

1.9) Which biome replaces the Tropical and Subtropical Grasslands, Savannas and Shrublands 
(S) biome when moisture becomes less available? 

A Tropical and Subtropical Moist Broadleaf Forests (T). 
B Mediterranean Forests, Woodlands and Scrub (M). 
C Deserts and Xeric Shrublands (d). 
D Temperate Grasslands, Savannas and Shrublands (G). 

  

 

 



 6 

1.10) After carefully examining Table 9.2, what Köppen climate classification type is usually 
associated with the Deserts and Xeric Shrublands biome? 

A A climate type. 
B BW and BS climate type. 
C C climate type. 
D D climate types. 
E E climate type. 

 

 

QUESTION 2 

Visually analyze the distribution of the plotted soil type data and identify obvious clusters on the 
graph. Note that in some cases, one type may overlap with another type, but in others only one 
group will be found in a particular part of the graph. On this graph, the following “colored 
letters” are used to identify eight general soil types described below. 
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Figure 9.3. Plot of 80 locations with soil types, and measurements of potential 
evapotranspiration and moisture index. 

 

Answer the questions that follow: 

2.1) What two biomes are associated with Tropical and Subtropical Red and Yellow Soils (4)? 
(Multiple answers are accepted for this question) 

A Tropical and Subtropical Moist Broadleaf Forests (T). 
B Mediterranean Forests Woodlands and Scrub (M). 
C Deserts and Xeric Shrublands (d). 
D Temperate Grasslands Savannas and Shrublands (G). 
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2.2) What two biomes are associated with Podzol Soils (2)? (Multiple answers are accepted for 
this question) 

A Boreal Forests (B). 
B Mediterranean Forests Woodlands and Scrub (M). 
C Tundra (tu). 
D Temperate Coniferous Forests (E). 

  

2.3) What biome is associated with Desert Soils (8)? 

A Tropical and Subtropical Moist Broadleaf Forests (T). 
B Mediterranean Forests, Woodlands and Scrub (M). 
C Deserts and Xeric Shrublands (d). 
D Temperate Grasslands, Savannas and Shrublands (G). 

  

2.4) What biome is associated with Chernozem Soils (6)? (Multiple answers are accepted for this 
question) 

A Tropical and Subtropical Moist Broadleaf Forests (T). 
B Mediterranean Forests Woodlands and Scrub (M). 
C Temperate Broadleaf and Mixed Forests (De). 
D Temperate Grasslands Savannas and Shrublands (G). 

  

2.5) Tundra and Desert soils are commonly recognized as immature soils with no or limited 
profile development. The particular environments they exist in add little organic matter to the 
soil profile and limit the chemical reactions necessary for pedogenesis. What climate factors are 
responsible and how do they limit these two important factors in soil development? 
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QUESTION 3 

We are now going to use a computer model to investigate how future climate change will 
influence the spatial distribution of North America’s biomes. This model is available on Climate 
Reanalyzer and is called the Environmental Change Model (ECM). Note that ECM uses a 
biome classification system that is slightly different and more complex than the one you are 
familiar with. The biomes displayed on ECM are (in brackets the roughly equivalent biome 
found in Figure 9.1 is given): 

1. Cool Conifer Forest (Boreal Forest/Taiga) 

2. Mixed Forest (Temperate Broadleaf  &  Mixed Forests) 

3. Warm Broadleaf Forest (Temperate Broadleaf & Mixed Forests) 

4. Temperate Rainforest (Temperate Conifer Forests) 

5. Tropical Rainforest (Tropical & Subtropical Moist Broadleaf Forests) 

6. Tall Grass Prairie (Temperate Grasslands, Savannas & Shrublands) 

7. Short Grass Prairie (Temperate Grasslands, Savannas & Shrublands) 

8. Polar Desert (Tundra) 

9. Dry Tundra or Alpine (Tundra) 

10. Moist Tundra (Tundra) 

11. Forest-Tundra Transition (Boreal Forest/Taiga) 

12. Cool Steppe (Temperate Conifer Forests) 

13. Steppe (Temperate Grasslands, Savannas & Shrublands) 

14. Low Latitude Desert (Desert & Xeric Shrublands) 

 

The figure below from Climate Reanalyzer’s Environmental Change Model shows the 
potential distribution of the 14 biomes under the climate typical for the period 1979-2000 – note 
the inputs used to produce this map, in particular Global ΔT°C = 0. 

In a separate browser window recreate the map above. In another browser window create a map 
of North America showing the potential distribution of the 14 biomes under a worst case 
scenario where Global ΔT°C = 4. Examine the differences between the two maps and answer the 
following questions. 
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3.1) Which forest biome listed below shows the greatest increase in surface coverage over North 
America under Global ΔT°C = 4 when compared to Global ΔT°C = 0? 

A Warm Broadleaf Forest. 
B Mixed Forest. 
C Cool Coniferous Forest. 
D Temperate Rainforest. 

  

3.2) Which forest biome listed below shows the greatest decline in surface coverage over North 
America under Global ΔT°C = 4 when compared to Global ΔT°C = 0? 

A Warm Broadleaf Forest. 
B Mixed Forest. 
C Cool Coniferous Forest. 
D Temperate Rainforest. 

  

3.3) Over the provinces of Alberta, Saskatchewan, and Manitoba surface coverage of Short 
Grassland, Tall Grassland, and Steppe combined increases by how much under Global ΔT°C = 4 
when compared to Global ΔT°C = 0? 

A 10% 
B 30% 
C 50% 
D 100% 

  

3.4) What two biomes replace Mixed and Cool Conifer Forests in Ontario under Global ΔT°C = 
4 when compared to Global ΔT°C = 0? (Multiple answers are accepted for this question) 

A Warm Broadleaf Forest. 
B Tall Grass Prairie. 
C Short Grass Prairie. 
D Temperate Rainforest. 

  

3.5) Do Texas, Louisiana, Mississippi, Florida, and Georgia see much change in their biomes 
under Global ΔT°C = 4 when compared to Global ΔT°C = 0? 

A Yes. 
B No. 

  


