Temperature, Rainfall, and Biome Distribution Activity<_;

@ |n this lab you will investigate the relationship between the amount of rainfall and the
variance of temperature and the effect on the distribution of biomes globally.

@ You will find below six examples of climatograms, grids on which averages of
precipitation and temperature at a particular location are plotted together. These
climatograms show variations in only two important climatic factors during a year. Other
factors may greatly affect climate, but a climatogram does give a rough idea of climate in
the location from which the data were obtained.

Biomes are closely associated with climate. You can easily associate the climate of your own
locality with the biome found there. Only by extensive travel, however, can the close
relationship of particular climates with particular biomes be learned on a worldwide basis.
This exercise is a poor substitute for such travel; but if it is carried out thoughtfully and
with frequent reference to the description of biomes in the text, it can help you understand
the biological relationships that make up the diversity of the biotic communities found on
land.

Purpose:

This exercise provides practice in associating climate (as expressed in monthly averages of
precipitation and temperature) with biomes. You will also make predictions about the
distribution of a biome via altitude and latitude.

Procedure:

Follow the instructions below and answer any questions in your notebook. You
will need the following: Blank climatogram sheets and precipitation and
temperature data (see below).
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Group 1
@ Cuiaba, Brazil: Tropical Deciduous Forest

J F M A MJ J A S O N D
P:24921.1 21110253 08 05 28 51 11415 206
T:127.2 27.2 127.2 26.6 25.6 23.9 24.4 25.6 27.8 27.8 27.8 27.2

@ Santa Monica, California: Chaparral

J  F M A MJ J A S O N D
Pp.89 76 74 13 13 0 O 0 03 15 35 58
T:111.7 11.7 12.8 14.4 |15.6 17.2 18.9 |18.3 18.3 16.7 |14.4 12.8

@ Moshi, Tanganyika: Tropical Grassland

J F M A M J J A S O ND
P:36 6.1 92 40130251 51 25 2 3 8164
T:123.3 23.222.2 21.1 19.8 18.417.918.4 19.8 21.4 22 22.4

@ Aden, Aden: Tropical Dessert



J F M A MJ J A S O N D
p:08 05 13 04503 03 0 03 03 03 03 03
T:24.6 25.1 26.4 28.5 30.6 31.9 31.1 30.3 31.1 28.8 26.5 25.1

@ Combined with the six climatograms given as examples (see below), you now have ten
climatograms representing ten different biomes found worldwide.
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Now graph the information for San Francisco.
@ San Francisco

J F M A MJ J A S O N D
P:45 28 26 15 03 01 0 01 02 11 25 35
T:113.0 15.0 16.0 17.0 17.0 19.0 18.0 18.0 21.0 20.0 17.0 14.0

Compare the climatogram for San Francisco with the ten knowns. What biome is San
Francisco found in? If needed estimate for a best-fit guess.

Now graph the data for the Unknown biomes in Group 2 (letters a-I).

Group 2

UNKNOWN A

JJ FMA M J J A S O ND
P:81768984 92 99 1121027979 6479
T:11176.1122 17822225 23.320 13.97.82.2



UNKNOWN B

J F M A M J J A S O N D
P:9.1 89 86 6.6 51 2 05 05 3.684 109104
T:/10.6 11.1 12.2 14.4 15.6 19.4 21.1 21.7 20 16.7 13.9 11.1

@ UNKNOWN C

J F M A M J J A S O N D
P: 25824931 16.5/25.418.8 16.8 |11.7 22.1 18.3 21.3 29.2
T:25.6 25.6 24.4 25 24.4 23.3 23.324.4 124425 25.6 25.6

¢ UNKNOWN D

J F M A MJ J A S O N D
p:1 131 03 00 03 13 05 05 08 1
T:112.8 15 18.3 21.1 25 29.4 32.8 32.2 28.9 22.2 16.1 13.3

P UNKNOWN E

J  F MAMIJ |J A S O ND
P:23 18 2828325853 3 36 28 4133
T:-39-22 178915 20 228 21.716.711.15 -0.6

P UNKNOWN F

J F M A MJ J A S ON D
P00 0 15 05 8914712281 2 1 03 038
T:119.4 18.918.3 16.1 15 13.3 12.8 13.3 14.4 15 16.7 17.8

P UNKNOWN G

J F M A M J J AS O ND
P:1 13 18 15 15 1323282828 2813
T:-22.2-22.8 -21.1 -144-0391.75 5 1.1-3.9-10-17.2

P UNKNOWN H



J F M A MJ J A S O N D
P:36 41 46 69 81 69 64 66 89 51 56 4.6
T:111.7 12.8 17.2 20.6 23.9 27.2 28.3 |28.3 26.1 21.1 16.1 12.2

¢ UNKNOWN |

J  F M A M J J AS O N D
P:51 56 66 56 28 09254158 58 51 53
T:23.322.219.4 15.6 11.7 8.3 8.3 9.4 12.2 15.1 18.9 21.7

$UNKNOWN J

J  F M A MJ J A S O N D
P: 03 05 15 36 86 92 94 11410953 08 0.3
T:117.2 189 21.1 22.8 23.3 22.2 21.1 21.1 20.6 19.4 18.9 |17.2

¢ UNKNOWN K

J F M A MJ J AS ON D
P: 3323 28 25 4656 6.1 8474 46128 2.8
T:-20 -18.9 -12.2 -2.2 5.6 12.2 16.1 15 10.6 3.9 -5.6 -15

¢ UNKNOWN L

J FMAMJ J A S O NDPD
P:15 13131 15 08 03 05 08 1 0815
T:-06225 |10 13.3/18.3 23.322.2 16.1 10.6 4.4 0

Once graphed, try to distinguish what biome each is. Be sure to include in the heading of
each climatogram the unknown letter and your choice of biome.
Answer the following questions: Examination of the San Francisco Biome:
1. Which of the known biome climatograms closely resembles San Francisco?
a. In what ways were they similar?

b. In what ways were they different?
¢. Would you consider them to truly be the same biome? Explain?



d. During the thirty year period used for the figures in the San Francisco
climatogram there were four drought periods. How would this effect the appearance
of the climatogram?

Examination of the known biomes:

2. How are the Tundra and Desert similar? different?
3. How are the Tropical Rain and Tropical Deciduous Forests similar? different?

4. Lawrence, Kansas and Nashville, Tennessee occupy similar latitudes. Why is one found
in a grassland and the other in a forest biome?

5. Considering that the information in your climatograms is presented on a monthly basis,
How would you determine which biomes are located in the southern hemisphere?

6. Which biome has the:

a. most rainfall-

b. least rainfall-

c. the highest ave. temperature-

d. the lowest ave. temperature-

e. most consisitant year round temperature-
f. most variable year round temperature-

Notes for your Lab Report:

You will be writing a formal report reflecting our study of how climatic factors
effect biome distribution by examining the biome represented by the six sets of
data (A-F) below. By hand or by using a computer, create climatograms for
locations A-F and then predict what the biome type is. All six represent the same
biome: A-C occupy similar latitudes, but differing altitudes; D-F occupy
differing latitudes. Attempt to predict where in altitude and/or latitude
(relatively speaking) each lie. Use the concepts you've learned thus far about
biomes to aid your predictions: where does more rainfall occur, northernly or
southernly on the globe? Where are warmer temperatures found, northernly or
southernly; high altitude or low?. Ideas for each aspect of a report are suggested
below.



Purpose: To examine six unknown regions illustrating that distinct patterns of
climate exist globally and that they can be used to predict the occurrence of
biomes and slight variations in biomes.

@mention the prediction of biomes for this exercise

@make mention of why rainfall and temperature are used to study biome
distribution.

@give examples of climate patterns: temperate/tropical, etc.

@ Hypothesis: After examining the six climatograms, predict what they are and
their general location.

@give specific explanations for your predictions
@Procedure:

@describe how climatograms are formed

@what is a climatogram and why they are useful?

@describe what characteristics of the graphs you will examine for
altitudinal and latitudinal analysis and why

@ Analysis:

@what patterns do you see: temperature-wise and precipitation-wise
@what patterns seem to exist to describe these biomes climatically
@support claims by comparing climatograms (knowns and unknowns) and
their similarities

@what factors did you observe that leads you to predictions about altitude
and latitude

@ Conclusion:

@summarize the relationship that exists between climate and vegetation
patterns
@re-emphasize the unknowns



Altitudinal VVariation

A

J FMAMUIJ J A S O ND
T:-6.7-5 1.79.415.6 21.1 23.9 22.2/17.8 11.1 2.8 -3.9
P: 3.8 36566699 11.494 86 10.26.4 4.83.8
9B

J F MAMJ J A S O ND
T:-4.6 -1.9 2.6 9.9 15.8 21.8 25.7 24.4 18.9 12.2 3.3 -2.2
P: 1.3 16 286.199 10365 52 61 3 2115
JC

J F M AMI J A S ON D
T:-6.1-56-1.73.37.812.816.716.711.15 -1.1-5.6
P:13 08 2 (253831 43 3 25 2313 13

Latitudinal VVariation

D

J F M AMUJ J A S O N D
T:12.213.3'17.2 21.1 24.4 27.8 28.9 28.3 26.7 22.8 17.2 13.9
P:86 76 74 7.9 86 10.710.2/11.9 14510.99.9 9.4
JE

J F MA M J J A S O ND
T:-5.6 -3.9.2.810.6 17.2 22.2 25 23.9/18.9 12.8 3.9 -2.8
P: 1.8 2.3 3371 10411910281 76 58 28123
oF

JJF M AMUJ J A S ON D
T:-20 -17.8 -9.4 3.311.1/16.7 18.9/17.8 12.25 -6.1 -14.4
P: 2318 333651 79 79 56 56 (3628 23



