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model set up: 
CAM 3 + CLM 3.5 + CASA’
slab ocean model
30 year runs, ave of last 20

convert all 
C3 grass + crop =>Broad-leaf deciduous trees

CASA’ provides prognostic leaf area & biogeochem

Mid Latitude Afforestation Experiments



total area converted = 2.1 x 107 km2

grass + crops => deciduous trees

x104 km2



Delta Near Surf. Temperature

deg C

trees - grass



• trees are darker than grass

• trees are taller than grass 

• higher productivity =>higher transpiration

• total latent heat flux difference?

grass vs. deciduous trees



Delta Albedo
trees - grass



TranspirationLatent Heat Flux

Ground Evaporation Canopy Evaporation
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• latent heat flux somewhat difficult to interpret

• looks like transpiration is balanced by ground evap 
so the net lhflx is near zero

• precipitation follows latent heat flux + circulation 
changes

Impact on the Hydrologic Cycle



Delta Sensible Heat Flux
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Sensible Heat fluxes balance SW absorbed



Delta Precipitation
trees - grass



Hadley cell moves north towards trees

New Trees



Lee and Chiang, 2010 (in prep)

Ice sheet location

Hadley cell moves south with glaciation
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Net Primary Production Transpiration

Soil Respiration New Trees
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• ITCZ shifts north

• Amazon dries and productivity decreases

• Sahel region and lower Sahara get wetter - 
could support plants (no dgvm in these 
runs)

grass + crops => deciduous trees

large changes in mid latitude land 
cover can have global effects



end



Month Variable Name Units

Annual Mean µ ! p µ ! p

Surf. Air Temp. K 281.38 1.15 0.0000 284.10 0.47 0.0474

Water Vapor kgm
-2

13.42 1.02 0.0005 17.43 0.55 0.0228

Low Cloud fraction 0.29 -0.02 0.6143 0.54 0.00 0.9273

Albedo albedo 0.22 -0.05 0.0003 0.07 0.00 0.9678

Latent Heat Wm
-2

33.99 1.57 0.0469 70.31 0.81 0.1595

Sensible Heat Wm
-2

28.38 7.84 0.0000 14.88 -0.18 0.6933

Ice Fraction fraction na na na 0.00 0.00 0.9536

Precipitation 10
-8

m s
-1

1.99 0.03 1.0000 3.13 0.00 1.0000

Eff. Water Import kg s
-1

na na na -4570.21 -80.07 0.0000

Transpiration Wm
-2

10.22 3.70 0.0000 9999.00 na na

JJA

Surf. Air Temp. K 292.63 1.65 0.0000 284.37 0.49 0.0194

Water Vapor kgm
-2

20.21 1.76 0.0000 18.42 0.62 0.0223

Low Cloud fraction 0.18 -0.03 0.5117 0.56 0.00 0.9400

Albedo albedo 0.18 -0.04 0.0106 0.08 0.00 0.9679

Latent Heat Wm
-2

60.58 1.38 0.0743 66.55 1.04 0.0766

Sensible Heat Wm
-2

45.78 14.43 0.0000 13.64 -0.04 0.9127

Ice Fraction fraction na 0.00 na 0.00 0.00 0.9767

Precipitation 10
-8

m s
-1

0.00 0.00 1.0000 3.16 0.00 1.0000

Eff. Water Import kg s
-1

na 0.00 na -4870.59 -82.93 0.0000

Transpiration Wm
-2

23.03 6.29 0.0000 9999.00 na na

SOM

Land Ocean

Mid Latitude meanAFAllgrassMidlat



Delta Prognostic LAI
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