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Outline of the Talk

. Climatology: multi-equilibria and nonlinearity
. Roles of SST vs. Land and vege processes

. Some complex Issues In vegetation dynamics
. Basin SST contributions

. Vegetation/carbon response to future climate
change



The VEgetation-Global Atmosphere-Soil Model (VEGAS)
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Succession Following Disturbance
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Vegetation Dynamics after disturbance

Leaf Area Index (LAl): Total, PFT 1,2,3,4 Amc¢

‘0

9 Total LAl e

? (ST e S g e

;;i Broadleaf tree

1 Fast regrowth in grass
?rfm 1907 1903 1304 1305 1905 1907 1908 1908 1910

Vege Carbon: Iem/mm/wwd kg/m? Slow for trees

—i&
Uﬁ .21 7
0.84 U.181 L &
.71 0154 L&

[

b4 a2
0.41 0.091 5
g-_ﬁ; 0.06 -2
0.1 0.031 =
= [.T- ﬂ' _u
011 ~0.034 O

18501 1902 1903 1804 1903 1806 18407 1308 1903 1910

Soil Carbon: fast/med/slow kg/mz

2.4 7.4
2.1 }2.1
1.8 1.8
1.5 1.5
1.2 1.2
0.9+ . 0.9
0.6 Intermediate Pm
0.5 0.3
G.3 | 1 l 0.3

1501 1802 1903 1804 1805 1906 1307 1508 1308 19IOW



Effects of VVegetation Dynamics on Climate Variability
A ---A Case Study in West Africa Sahel
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Biophysical: albedo, evapotranspiration, roughtness,..
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Multiple Equilibria due to Vegetation-Atmosphere Interaction
but complicated by climate variability
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Drying of the Sahel during the Holocene
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Smooth change in solar forcing

Precipitation: in between

Abrupt change In vegetation
(needs strong feedback)

May be consistent with paleodata



What caused the drought in the Sahel?

Human |

Sahel rainfall anomaly
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Sahel rainfall anomaly
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rainfall difference {mm /y}

Sahel Drought: Contribution from individual processes
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More complex models

Power spectrum of rainfall
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Albedo vs. Evapotranspiration

(1950/67 - 1968/87) Albedo important:
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Complexities In vegetation effects
--Delayed response on decadal timescales
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Contribution from basin SSTs
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Epoech difference

P(CRUZ21),SST(Had)
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Vulnerability in the Future?
VEGAS forced by GFDLCMZ2.0 forcing
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Land experiments under C20C?

. Interactive soil moisture (AOL): standard

. Fixed soil moisture (AO) Easy
— Climatology of soil moisture from AOL

. Dynamic Vegetation

— Complex

— Simple: dLAl/dt <= (swet) Relatively easy
LAI => Albedo, Evaporation

. Land use More complex
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Epoch difference
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Epoch difference
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Sahel rainfall and SST indices
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Annual Total Rainfall over SAHEL
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P(Sahel)
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P(Sahel)
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P(Sahel)
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P(Sahel)
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