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Types of terrestrial biomes:

FOREST (mainly trees)

SAVANNA (transitional)

GRASSLAND (mainly grasses)

SHRUBLAND (dry conditions, Ieathery scrub vegetation)
DESERT (very dry conditions, drought-tolerant species)

TUNDRA (cold conditions, grasses and small herbs)



Relationship
between climate

and ecosystems.

Sauirce: Christopherson, 2012,
w35 p. 564.
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Types of terrestrial biomes:

FOREST (mainly trees)

SAVANNA (transitional)

GRASSLAND (mainly grasses)

SHRUBLAND (dry conditions, Ieathery scrub vegetation)
DESERT (very dry conditions, drought-tolerant species)

TUNDRA (cold conditions, grasses and small herbs)
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Global terrestrial
biomes.

Source: Christopherson, 2012, p. 596
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Biogeographic realms- (a) plants.

Source: Christopherson, 2012, p. 592.

120 0 40 80 120 160

40

'\Tropic of Cancer
\ 20

") o

Equator 0

' Tropic of Capricom

Antarctic Circle 1500 3000-MILES

— O

ROBINSON PROJECTION 0 1500 3000 KILOMETERS

Boreal 3  Neotropical

Paleotropical—African 4  South African

Paleotropical—Indo-Malaysian 9  Australian

Paleotropical—Polynesian 6 Antarctic




Biogeographic realms- (b) animals.

Source: Christopherson, 2006, p. 651.
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Present'day COaS'[| | NES. source: CLIMAP Project members, 1976.
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FOREST BIOMES:
THREE DIFFERENT ONES

Equatorial and tropical forest biome
Midlatitude broadleaf and mixed forest biome

Needleleaf and montane forest biome



Forest biomes: three different ones

Adaptations to climate apparent in:
« FOREST STRUCTURE
« FEATURES OF TREE SPECIES



LOW-LATITUDE (tropical rain) FOREST

Obvious climatic characteristics?



Climate characteristics of equatorial and tropical

fO reStS Source: Christopherson, 2012, p. 262.
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Source: Christopherson, 2009, p. 658

60m (200 )| yioh-

level
canopy

Middle-
level
canopy

20 m (65 ft.)
15 m (50 ft.)

L_ower-
level

5m(15ft) | canopy




Source: Christopherson, 2009, p. 658 =60 m (200 ft.) High-

SN Emergents et level

7 ey RO (165 i)

canopy

. _..3 ey 2
g JR Species density very high: I, 1) (130 f)
Epiphytes gl 40-100 per hectare. d

AW _
2 Middle-

level
canopy

20 m (65 ft.)

15 m (50 ft.)
Lower-

44 TR level
el | s TREY [ R 5m (15 ft) ) canopy
8 ~1% of canopy light &




OXISOL: a highly
weathered soil found In
tropical wet
environments




G IObaI d |Str| bUtIOn Of OX'SOIS Source: Christopherson, 2012, p. 540.

150° 120°°9:90%7 60° 309 0° - 30° B0 - 980 _120° :150°
-6Q°
60°
30°
30°
W g . '.
0° %. ;&’- NS R SLA T
LR . > " w0
F°¥% 40 2,000 MILES™*A, |
30° 0 e ' )
0 2,000 KILOMETERS-# 30°
150° 120° 90° %(60° _30° 0° 30° 60°° 90° 120° 150°




Buttress roots on a
tree In Singapore.




Deforestation

INn Brazil.
Source:

Rowntree et al.,
2012, p. 130.
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Deforestation

In Brazil.
Source:

Rowntree et al.,
2012, p. 130.
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Source: Christopherson, 2012, p. 600.



B
rtads A

Pl ot en AT
. 2 s A

Source: Christopherson, 2012, p. 600.



Brazil’s deforestation compared to U.S. land area.
Source: Christopherson, 2012, p. 601.
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Midlatitude broadleaf and mixed forest

Obvious climatic contrasts with low latitudes?



Climate characteristics of equatorial and tropical

fO reStS Source: Christopherson, 2012, p. 262.
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Climate characteristics of midlatitude forests.

Source: Christopherson, 2009, p. 295.
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Bluefield, West Virginia.

Avg. annual temperature:
12 °C (53.6 °F)

Total Annual Precipitation:
101.9 cm (40.1 in.)
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- s oA
Broadleaf forest in the E

Appalachians.

Source: Forestrylmages.

Forest floor is dark, but less
dark than tropical forests.
Seasonal light variations are
very important
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Late winter needleleaf forest scene near Portland, ME.
Source: Christopherson, 2009, p. 300.




HIGH-LATITUDE NEEDLELEAF
(boreal) FOREST

Obvious climatic challenges for plant growth?



Climate characteristics of midlatitude forests.

Source: Christopherson, 2009, p. 295; see also Christopherson, 2012, p. 266.
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Bluefield, West Virginia.

Avg. annual temperature:
12 °C (53.6 °F)

Total Annual Precipitation:
101.9 cm (40.1 in.)



Climate characteristics of needleleaf forests.

I Precipitation in centimeters (inches)

Source: Christopherson, 2012, p. 272.
.U

(14)

& ZnNe

=T

N
L

—t P § N
Do S P

-—t
Do

—A
Do Lo o

_,_.
o ~ O

J FMAMJIJ A S OND
Month

(100)

32
(90)

27
(80)

21
(70)

16
(60)

10
(50)

(40)

L 4 0(32)

—1
(30)

(20)

(10)

Temperature °C (°F)

0 , 180
&
' ¢ MOSCOW
RUSSIA
0 1200 MILES
| ! 1
v 8 g,
0%%~1,200 KILOMETERS

Moscow, Russia.

Avg. annual temperature:
4 °C (39.2 °F)

Total Annual Precipitation:
57.5cm (22.6 In.)
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Adaptations:
rees more
pread out

Tree shape
' sheds snow

ostly evergreen

Needles well
Insulated

Thick bark
Insulates trunk




