M?’r///ﬁ’
ISSN 1226-8448

1

BHgol Al o] aeE3HE 5 S Hst

James M. Dohm1 %}%}Xf ........................................................................................................................................... 38

715t A EeG o] G Hig iF

20094 O6H

g BB M B e




THE KOREAN JOURNAL OF QUATERNARY RESEARCH Vol. 23, No. 1, p. 42—53 (June. 2009)

715 9stolN AFA e qg h3 n

H45

P Peirel 2Y FH e
UHA] HFT FEF 750 S5 HA=72 AU

Review of the Role of Land Surface in Global Climate Change
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Abstract : In response to the abrupt climate change in recent years, atmosphere, ocean and
cryosphere are reported to be altered. In addition to these changes, the land surface is also gradually
changing and its impact on the global climate may not be negligible. The land surface change
impacts the global climate via two ways, the biogeochemical and biophysical feedbacks. The
biogeochemcial change in the land surface modifies the atmospheric trace—gas concentrations through
a change in photo synthesis, while biophycal changes of the land surface alters the surface albedo,
which influences the amount of the short wave radiative heat fluxes. There are many examples in the
past that the change in land surface greatly influences the global climate change. The recent IPCC
report has suggested that the climate change will occur rather abrubtly in the near future. In order to
predict the future climate accurately, the impact of the land surface change is fully considered.
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Fig. 1 The rates and magnitudes of climate change
for the past and future Redrawn from Jackson
and Overpeck (2000).
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Fig. 2 The global carbon cycle for the 1990s, show—
ing the main annual fluxes in GtC yr-1: pre—
industrial 'natural’ fluxes are in black and an—
thropogenic fluxes in red. Figure from IPCC
(2007).
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Q

Fig. 3 Annual mean precipitation changes (mm/yr) over
Africa (20°W to 30°E) for the mid—Holocene.
(Upper) Proxy reconstructions of land surface at
6000 yr BP from biome project, (middle) changes
in precipitation simulated in the first phase of
Paleoclimate Modelling Intercomparison Project
(PMIP-1), (lower) changes in precipitation simu—
lated in the IPSL coupled atmosphere — ocean,
atmosphere — vegetation, and atmosphere —
ocean — vegetation models. Figure from IPCC
(2001).
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Fig. 4 The comparison of climate change response
with biospheric feedback and without bio—
spheric feedback. Redrawn from Foley et al.
(1994).
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