CLIMATOGRAMS

Plotting Abiotic Factors in the Biome

I. Introduction


Large ecosystems or biomes can be described in terms of their climate, or long term weather patterns. The climate of a biome is the result of the interaction of several abiotic factors. These factors include temperature, precipitation, radiant energy from the sun, evaporation, wind and humidity. These abiotic factors  serve to limit the diversity of plants and animals found within an ecosystem. The two most important of these limiting abiotic factors are temperature and precipitation. A climatogram is a graph with a double-Y axis that plots the average monthly temperature & precipitation in a biome.

II. Planning  and  Designing


PROBLEM

Plotting temperature and precipitation data to see if the biotic and abiotic characteristics of a major biome can be linked to a specific climatogram. 

 BACKGROUND  INFORMATION

Climatograms of a large ecosystem (or biome) show variation in only two factors- temperature and precipitation. Although there are other factors that affect the climate, a climatogram does give a rough idea of the climate in a particular biome.


MAJOR BIOMES

· CHAPARRAL 
Californian


Mediterranean (Southern European)

Fynbos (South Africa)

Valdivian (Chile, South America)

· DESERTS

TROPICAL (Hot)



MIDLATITUDE (Cool)
· FORESTS

TAIGA (BOREAL or CONIFEROUS) FOREST

TEMPERATE DECIDUOUS FOREST

TROPICAL RAIN FOREST

TEMPERATE RAIN FOREST

· GRASSLANDS

MID-LATITUDE (TEMPERATE GRASSLANDS)

PAMPAS
PRAIRIES
STEPPES
VELDT


TROPICAL (SAVANNA)

· TUNDRA

MATERIALS

· GRAPH PAPER

· COLORED PENCILS OR MARKERS

· INFORMATION SOURCES


INTERNET/REFERENCE BOOKS/TEXTBOOKS/CLASS HANDOUTS & WORKSHEETS

· BIOME WORKSHEETS

· TEMPERATURE  &  PRECIPITATION  DATA FOR BIOMES OF THE WORLD

  III. Performing  and  Recording

PROCEDURE

1. Select five different biomes from the list given in Background Information – Chaparral, Forest(choose one), Grassland(choose one), Desert(choose one), Tundra

2. Research each of your chosen biomes for their biotic and abiotic characteristics.

3. Identify some factors or terms that are unique to each biome.

4. Using a separate worksheet for each biome, record (in point or bullet form) the abiotic and biotic characteristics for that biome as well as its location information.

5. Show the location of each biome on the map at the top of the worksheet by coloring in the area of the world where it exists.

6. From the climate data provided plot five climatograms.
EVIDENCE

5 BIOME WORKSHEETS

5 CLIMATOGRAMS

IV. Analyzing and Applying


ANALYSIS

1. Was it possible to link a biome to its climate graph?

2. What abiotic factor in your biome was most useful in matching up a biome to a climate graph?

3. Do all ecosystems in a particular biome category have the same abiotic characteristics?

SYNTHESIS

1. Which biomes from the list provided are the most sensitive to human disruption?

EVALUATION


1. How do you think global warming would affect the biomes that you have chosen?

BIOME TEMPERATURE & PRECIPITATION DATA 

T = temperature in degrees Celsius ; P = precipitation (as rain or snow) in centimeters


JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
TOTAL

TABLE 1


 ( CHAPARRAL- SANTA MONICA, CALIF. )

T
11.7
11.7
12.8
14.4
15.6
17.2
18.9
18.3
18.3
16.7
14.4
12.8

P
8.9
7.6
7.4
1.3
1.3
0
0
0
.3
1.5
3.6
5.8
37.7

TABLE 2 


( TROPICAL DESERT- ADEN, ADEN )

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

P
.8
.5
1.3
0.5
0.3
0.3
0.0
0.3
0.3
0.3
0.3
0.3
5.2

TABLE 3


(MID-LATITUDE COOL DESERT- RENO, NEVADA)

T
-1.0
2.0
7.0
8.0
12.0
15.0
20.0
18.0
15.0
10.0
5.0
1.0

P
2.5
3.0
1.8
1.0
1.0
0.8
0.5
0.5
0.4
0.6
1.8
2.2
16.1

TABLE 4
 

( MID-LATITUDE HOT & DRY DESERT – DEATH VALLEY,CALIFORNIA)

T
10.9
15.1
19.2
23.8
29.3
34.7
38.2
37.1
32.2
24.8
16.6
10.4

P
.82
1.23
.87
.37
.21
.10
.32
.28
.42
.28
.56
.43
5.87

TABLE 5


 (TROPICAL RAINFOREST- MT. WAIALEALE,KAUAI, HAWAII)

T
20.0
20.1
20.6
21.3
22.1
23.0
23.2
23.6
23.7
23.3
22.2
20.9

P
50
45
48
94
72
54
59
55
54
51
64
67
718

TABLE 6 


( TROPICAL DECIDUOUS FOREST-CULABA, BRAZIL )

T
27.2
27.2
27.2
26.7
25.6
23.9
24.4
25.6
27.8
27.8
27.8
27.2

P
24.9
21.1
21.1
10.2
5..3
.8
.5
2.8
5.1
11.4
15.0
20.6
138.8


TABLE 7


(TEMPERATE RAINFOREST – WRANGELL, ALASKA)

T
-1.6
.10
2.2
5.5
9.2
12.3
13.8
13.5
10.8
6.9
2.7
-0.3

P
18.9
15.1
13.9
12.6
11.3
10.0
12.5
15.6
21.1
32.5
26.6
20.1
153.2

TABLE 8


(TEMPERATE DECIDUOUS FOREST- GREENSBORO,N.C.)

T
3.5
4.6
8.9
14.4
19.2
23.4
25.0
24.4
21.1
14.7
9.0
4.4

P
8.5
8.4
9.5
7.9
9.1
9.6
11.7
10.8
9.3
7.6
6.8
8.4
107.6

TABLE 9


(TAIGA ,PACIFIC COASTAL- ANCHORAGE, ALASKA)

T
-19.3
-8.2
-4.2
1.8
8.0
12.2
14.6
13.5
9.1
.7
-6.8
-9.5

P
2.7
2.2
1.9
1.3
1.7
2.8
5.1
6.7
6.7
4.3
3.0
3.1
41.5

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
TOTAL

TABLE 10


(TAIGA, INTERIOR BASIN- FAIRBANKS, ALASKA)

T
-21.1
-18.1
-10.4
-1.0
8.5
14.6
16.1
13.2
7.0
-4.0
-15.3
-19.7

P
1.5
1.3
1.0
0.7
1.7
4.5
5.6
5.3
3.2
2.2
1.9
2.1
31.0

TABLE 11 

( TEMPERATE GRASSLANDS/PRAIRIE- NE. ILLINOIS)

T
-6.1
-3.6
2.9
9.2
14.9
20.3
22.9
22.1
18.0
11.6
4.4
-3.0

P
3.9
3.5
6.8
9.2
8.4
9.6
9.3
10.7
9.7
6.1
7.4
6.3
90.9

TABLE 12 

(TEMPERATE GRASSLANDS/PRAIRIE- WILLISTON, NORTH DAKOTA)

T
-13.3
-10.5
-3.5
6.0
12.4
17.5
21.0
19.9
13.7
7.0
-2.5
-9.5

P
1.4
1.1
1.8
2.9
4.7
7.7
5.2
3.8
2.9
2.0
1.4
1.4
36.3

TABLE 13


 ( SAVANNA- MOSHI, TANZANIA )

T
23.2
23.2
22.2
21.2
19.8
18.4
17.9
18.4
19.8
21.4
22.0
22.4

P
3.6
6.1
9.2
40.1
30.2
5.1
5.1
2.5
2.0
3.0
8.1
6.4
121.4

TABLE 14
 

( TUNDRA- BARROW,ALASKA)

T
-25.2
-27.6
-26.1
-19.0
-7.0
1.1
4
3.2
-0.8
-10.2
-18.7
-24.0

P
.45
.38
.36
.44
.37
.82
2.2
2.5
1.6
1.2
.62
.41
11.3

TABLE 15

T
1.1
1.7
6.1
12.2
17.8
22.2
25.0
23.3
20.0
13.9
7.8
2.2

P
8.1
7.6
8.9
8.4
9.2
9.9
11.2
10.2
7.9
7.9
6.4
7.9
111.5

TABLE 16

T
10.6
11.1
12.2
14.4
15.6
19.4
21.1
21.7
20.0
16.7
13.9
11.1

P
9.1
8.9
8.6
6.6
5.1
2.0
0.5
0.5
3.6
8.4
10.9
10.4
74.6

TABLE 17

T
25.6
25.6
24.4
25
24.4
23.3
23.3
24.4
24.4
25.0
25.6
25.6

P
25.8
24.9
31.0
16.5
25.4
18.8
16.8
11.7
22.1
18.3
21.3
29.2
261.8

TABLE 18

T
12.8
15.0
18.3
21.1
25.0
29.4
32.8
32.2
28.9
22.2
16.1
13.3

P
1.0
1.3
1.0
.3
0.0
0.0
0.3
1.3
0.5
0.5
0.8
1.0
8.0

TABLE 19


T
-3.9
-2.2
1.7
8.9
15.0
20.0
22.8
21.7
16.7
11.1
5.0
-0.6

P
2..3
1.8
2.8
2.8
3.2
5.8
5..3
3.0
3.6
2.8
4.1
3..3
40.8



JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC
TOTAL

TABLE 20

T
19.4
18.9
18.3
16.1
15.0
13.3
12.8
13.3
14.4
15.0
16.7
17.8

P
0.0
0.0
1.5
0.5
8.9
14.7
12.2
8.1
2.0
1.0
0.3
0.8
50.0

TABLE 21


T
-22.2
-22.8
-21.1
-14.4
-3.9
1.7
5.0
5.0
1.1
-3.9
-10.0
-17.2

P
1.0
1.3
1.8
1.5
1.5
1.3
2.3
2.8
2.8
2.8
2.8
1.3
23.2


TABLE 22

T
11.7
12.8
17.2
20.6
23.9
27.2
28.3
28.3
26.1
21.1
16.1
12.2

P
3.6
4.1
4.6
6.9
8.1
6.9
6.4
6.6
8.9
5.1
5.6
4.6
71.4

TABLE 23

T
23.3
22.2
19.4
15.6
11.7
8.3
8.3
9.4
12.2
15.1
18.9
21.7

P
5.1
5.6
6.6
5.6
2.8
0.9
2.5
4.1
5.8
5.8
5.1
5.3
55.2

TABLE 24

T
17.2
18.9
21.1
22.8
23.3
22.2
21.1
21.1
20.6
19.4
18.9
17.2

P
0.3
0.5
1.5
3.6
8.6
9.2
9.4
11.4
10.9
5.3
0.8
0.3
61.8

TABLE 25

T
-20.0
-18.9
-12.2
-2.2
5.6
12.2
16.1
15.0
10.6
3.9
-5.6
-15.0

P
3.3
2.3
2.8
2.5
4.6
5.6
6.1
8.4
7.4
4.6
2.8
2.8
53.2

TABLE 26

T
-0.6
2.2
5.0
10.0
13.3
18.3
23.3
22.2
16.1
10.6
4.4
0.0

P
1.5
1.3
1.3
1.0
1.5
0.8
0.3
0.5
0.8
1.0
0.8
1.5
12.3

