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Increase In Daily Maximum Temperature

Diurnal Temperature Range
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Temperature (°C)
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Relative Change In Stomatal Density (%)
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Desert Planet Versus Green Planet

Surface Boundary Conditions

Desert Green
Vegetation Cover 0% 100%
Albedo >0.28 0.12
Leaf Area Index 0 10
Roughness length| 0.01 m 2m
Soil Water 10 cm |Maximum

Annual Hydrologic Cycle

Desert Planet Green Planet
Atmosphere Atmosphere
421,000 km3 71,000 km3 410,000 km3 137,000 km?
464,000 km3 31,000 km3 443,000 km3 108,000 km?3
Ocean| «— | Land Ocean| «—— | Land
37,000 km3 28,000 km3

Climate Zones

Percent of land cover by Képpen climate types

Climate Type Desert Green
Tropical 18.1% 19.4%
Arid/Dry 28.2% 9.1%
Temperate 12.2% 29.4%
Cold/Snow 27.3% 23.5%
Ice 14.2% 18.5%
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A-E/\- Eequilibrium

Arctic And Boreal Ecosystems
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Conductance Ratio
Tundra (shrub) 8.9 1.06
Tundra (non-shrub) 8.7 0.83
Needleleaf evergreen tree 2.3 0.49
Needleleaf deciduous tree 3.6 0.56
Broadleaf deciduous tree 15.6 0.95
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Temperature Difference ( °C)

Effects Of Boreal Forests On Climate: Forested - Deforested
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Amplitude (ppm)
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Contribution Of Terrestrial Ecosystems To Seasonal Amplitude
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Role Of Terrestrial Ecosystems In Seasonal Amplitude
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C, Biomass (%)
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Response Of Temperate Grasslands To 12 Years Of Nitrogen Addition
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Annual Dust Deposition (10 ° gyr

100000

10000

1000

100

[
o

Dust Deposition In The North Atlantic,

Mediterranean, And Caribbean

[ RER T AT AR AT B WA in|

Peu sul

/
i

2y

100-90W

90-80W
80-70W
70-60W

60-50W

50-40W
40-30W
30-20W

Longitude

20-10W

10W-0

0-10E

10-20E

20-30E

—s=—0-10N

—o— 10-20N
—a— 20-30N
——30-40N
—e—40-50N
—o—50-60N

—x— 60-70N

Ecological Climatology

Chapter 12

Copyright G. Bonan 2002



Daisyworld

N
o

(SN
o

80

S II\\ :

© I - - White i

© 40 |~ Black T '.

< II ,\,\ '.
20 ".

06 07 08 09 1.0 11 12 13 14 15 16
Solar Luminosity

~ 60 =1

O I

& 50 = /

Q 40 T

2 |

< 30 -

(5]

o

£

(<B)

|_

o

06 07 08 09 10 11 12 13 14 15 16

Solar Luminosity

Ecological Climatology
Chapter 12
Copyright G. Bonan 2002



Methods Of Climate-Ecosystem Coupling

Asynchronous Equilibrium Coupling

Climate Model Climate Model
Atmospheric Model Atmospheric Model
(T,uyv,q,P,S!, L) (T,uyv,q,P,S!, L)
Vegetation
Cover Map — l T At <1 hour l T At <1 hour
Land Model Land Model
(ME, H, 1,1,, ST, LT) (ME, H, 1,7, ST, L)
Simulated At> 1 year Simulated At>1 year
Climate Climate
Equilibrium Equilibrium
lteration 0 Vegetation Model Vegetation Model
(Initial Condition) Iteration 1 Iteration 2
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Integrated Synchronous Coupling
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Area (million km?)

North African Vegetation Cover 6000 Years Ago
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Growing Degree-Days Above 0°C
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Annual Rainfall Anomaly (mm per year)
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Vegetation Cover In The West African Sahel
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