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CMIPS5 Land Surface Air Temperature Change due to
Historical Land Cover Change — Kumar et al. 2013
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CMIPS5 Air Temperature and Latent Heat Flux due to
Historical Land Cover Change — Kumar et al. 2013
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CMIPS5 Air Temperature and Latent Heat Flux due to
Historical Land Cover Change — Kumar et al. 2013
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CMIPS5 Land Surface Air Temperature Change due to
Historical Land Cover Change — Kumar et al. 2013
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CMIPS5 Evapo-Trans/Latent Heat Flux Change due to
Historical Land Cover Change — Kumar et al. 2013
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CMIP5 Current Day Land Carbon Simulations and
Historical Land Cover Change — Anav et al. 2012
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Annual gross primary production (g C m? yr™)

CLM4 versus CLM4.5 Current Day Gross Primary
Production and Soil Carbon Simulations

Bonan et al. 2011 using Fluxnet derived GPP

estimates from Jung et al. 2009

00 T T T T T T T T T
4500 L @) —— FLUXNET-MTE
i —CLM4
4000 |- ——RAD
i — RAD-PSN
3500 - CLM4a

3000 -
2500 -
2000 !
1500 -
1000 !

500 | w =i
OI/.I.I.I.I.II.I.I.I

-50 40 -30 -20 10 O 10 20 30 40 50 60 70 80

Latitude (°N)

Koven et al. 2013

(a) IGBP

(g) CLM4.5-biogeophysics/biogeochemistry

< ‘)— < . =

o.
kg C m?
1 — |

1 2 5 10 15 20 30 50 100



CLM4 vs CLM4.5 Land Cover Change Climate Experiments

1. Given the large changes in Photosynthesis/GPP and carbon cycle
representation between CLM4 and CLM4.5 we have an opportunity
to assess the impacts of land model developments on Land Cover
Change experiments in CESM

2. Time Slice Fully Coupled Deforestation Experiments of the Tropics,
Temperate and Boreal regions.

3. Each simulation run with CESM 1.2 with CAM4 for 50 years of
present day climate with year 2000 forcings compared to same
simulation with current day vegetation

_____aw cLm4 s

Tropical Deforestation 50 yrs 50 yrs
Temperate Deforestation 50 yrs 50 yrs
Boreal Deforestation 50 yrs 50 yrs

Global Deforestation 50 yrs 50 yrs



CLM4.5 vs CLM4 Tropical Deforestation

CLM4.5 Tropical Deforest - Current Day Annual Ref Temp Degrees C
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CLM4.5 vs CLM4 Tropical Deforestation

CLM4.5 Tropical Deforest - Current Day Annual Ref Temp Degrees C CLM4.5 Tropical Deforest - Current Day Albedo
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CLM4.5 vs CLM4 Temperate Deforestation

CLM4.5 Temperate Deforest - Current Day Annual Ref Temp Degrees C Temperate Def. - Current Tree
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CLM4.5 vs CLM4 Temperate Deforestation

CLM4.5 Temperate Deforest - Current Day Annual Ref Temp Degrees C CLM4.5 Temperate Deforest - Current Day Albedo
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CLMA4.5 vs CLM4 Boreal Deforestation

CLM4.5 Boreal Deforest - Current Day Annual Ref Temp Degrees C

90N 90N

60N 60N

30N 30N

308
308

60S
60S

90S

0 30E 60E 90E 120E 150E 180 150W 120W SOW 60W 30W 0

90S - R
180 0 0E 6OE 0E 120E 1S0E 180 [ | s
50 26 -10 -5 -1 1 5 10 25 50
-1.5 -1 -0.5 -0.25 -0.1 0.1 0.25 0.5 1 1.5
CLM4.0 Boreal Deforest - Current Day Annual Ref Temp Degrees C

90N

60N

30N

308

60S

90S

180 150W 120W 90W 60W  30W 0 30E 60E 90E 120E 150E 180




90N

60N

30N

308

60S

90S

90N

60N

30N

308

60S

90S

CLMA4.5 vs CLM4 Boreal Deforestation

CLM4.5 Boreal Deforest - Current Day Annual Ref Temp

Degrees C

180 0  30E BOE 150E 180
45 1 05 025 -01 01 025 05 15
CLM4.0 Boreal Deforest - Current Day Annual Ref Temp Degrees C

180 150W 120W 90W 60W  30W 0 30E  60E

150E 180

0.25 0.5 1 1.5

90N

908

90N

60N

30N

308

60S

908

CLM4.5 Boreal Deforest - Current Day Albedo

| I IR SRR ST ST S S R |

N I N I i I T
180 150W 120W 90W 60W  30W 0 30E 60E  90E

120E  150E 180

025 -0.1  -0.05

-0.025 -0.01 0.1

CLM4.0 Boreal Deforest - Current Day Albedo

1 l 1 I 1 l 1 I 1 l il l 1 l

0.025 0.05 0.1 0.25

—_\QE_“’ —_—

1 T 1T T 1T T 1T T T 71 7

180 150W 120W 90W 60W  30W 0 30E 60E 90E

LN N B R B
120E 150E 180

L .

-0.25 -0.1 0.05 -0025 -0.01 0.01

0.025 0.05 0.1 0.25



Need for Land Cover Change

1. Direct Biogeophysical Impacts:

- Albedo — Radiation (Snow Interactions)
- Surface Hydrology (lrrigation)

- Surface Roughness

2. Direct Biogeochemical Impacts:
- Vegetation and Soil Carbon Fluxes
from Conversion Natural -> Human systems &
- Harvesting from Forestry and Agriculture
Afforestation
3. Indirect Impacts:
- Increased Photosynthesis through higher
CO,, Nitrogen, Phosphorus and Potassium
- Atmospheric Responses in Temperature, Cloud,
Precipitation and Larger Scale Circulation
- Fire, Methane, Dust, Volatile Organics, Aerosols

Lawrence et al., [2011], Lawrence and Chase, [2010], Feddema, et al., [2005], Findell, et al., [2007],
IPCC, [2007], Bonan, [2008], and Canadell, et al., [2007]



