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Observed forest mortality over the world

» Mostly in the semi-arid forest boundary

Localues witn increased 1orest moriality related 10 Climatic Sress Irom arougni ana nign remperatures

Severe mortality of overstorey aspen (Populus
tremuloides) following the 2001-2002 drought

in the parkland zone of Saskatchewan, Canada
(August 2004)

~] 8
Mortality after warm drought in the early 2000s, Jemez Mountains, New Mexico,
United States: left, Pinus ponderosa mortality (July 2006); right, mass mortality of
Pinus edulis and ipi (May 2004)

Drought-induced mortality of Pinus
Spain (April 2006)

Climate-induced mortality of Pinus
sylvestris, Valais, Switzerland (1999)

Mortality of Nothofagus dombeyiin mixed
N. stand,
induced by a warm drought in 1998-1999,

2004)

Note: Only localit the Table ; many

are mapped in Allen et al., 2009.

Adust storm blows
through a stand of
A Acacia albidain the
"% Senegalese Sahel
where dieback was
documented in the last

half of the twentieth
century (1993)

Pinus yunnanensis stand, Yunnan

Province, China, showing mortality

induced by a drought that resulted in
of Tomicus y it

and Tomicus minor shoot beetles

from 2003 to 2005 (July 2005)

Drought-induced death of Acacia
aneura, eastern Australia (2007)

Cedrus atlantica mortality triggered by drought, Belezma National Park,
Algeria, with surviving understorey including Quercus ilex (2007)

(Allen et al., 2010)

Dieback and decline of Juniperus
procera, Saudi Arabia (March 2006)




Observed climatic feedback of deforestation

» Deforestation and its climatic effect is becoming a new hotspot

Contribution of Semi-Arid Forests &=
to the Climate System

Eyal Rotenberg and Dan Yakir®

are required to balance the twofold § + L effect. Desertification over the past several decades,
however, contributed negative forcing at Earth’s surface equivalent to ~20% of the global
anthropogenic CO; effect over the same period, moderating warming trends.

LETTER

Observed increase in local cooling effect of
deforestatlon at hlgher latitudes
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Scientific questions

» As a centennial ecosystem process due to a long life-
span of trees, natural forest decline, however, is
inappropriate to link to climatic processes on annual

and decadal scales

» Can we find evidence of forest decline at centennial
and millennial time scale and how to link forest

decline to climatic feedback ?
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New task challenges palynologist

» Palynological studies has focused on biomilization,
e.g. replacement of forests by other biomes.

» How to reconstruct the history of forest decline,
including deforestation and savannification?

Deforestation
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Global forest decline and climate cooling during
the last 6000 years
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Regional scale reconstruction of forest decline

» The global scale data do not have a time series with
high temporal resolution
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Holocene forest border shifting in N China

» ~200 km retreat of forest border since 6 ka BPin N
China
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Reconstructed vegetation cover in N China

» 200-year intervals
» Validated by modern NDVI values
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Forest decline and climatic feedback in N China

» Three curves (vegetation cover, sand percentage in
sediment, monsoon intensity) well matched

» Our results validated the scenario simulation of
deforestatlon induced cooling by Dallymeyer et al. (2011)
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Suggested climate-vegetation interactions

» Precipitation brought by the monsoon determined
changes in vegetation cover (deforestation,
savannification, grassland degradation)

» Decline in vegetation cover contributed to climate cooling
through: (1) increasing albedo; (2) increasing aerosol
caused by windy erosion of soil

Reconstructed NDVI Synthetical Reconstruction
& Model Simulation
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(Liu G et al., 2013)
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What to do:
Vegetation-climate interaction in China

» The higher cooling rate in N China than in S China is
hypothesized to be caused by the substantial decline of
vegetation cover in N China

» Dynamic model simulation is required

» More reliable temperature sequences independent of
pollen evidence are required
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What to do:
Global forest decline and contribution to cooling

» Build a global database of the Holocene forest cover with
a meta-analysis of palynological literatures

Yes, We are working on it
» Reliable regional curves of the Holocene temperature

change with corresponding time resolution with pollen
data

Yes, there are such curves in Europe and North America

» Incorporate soil erosion and aerosol processes into model
simulation

| have no idea
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Summary

» The estimated forest decline in the semi-arid regions
potentially reverse the warming trend

» Our regional scale vegetation reconstruction validated a
simulation of the mid-Holocene climatic cooling caused
by deforestation in N China, but reliable temperature

curve and simulation with dynamic vegetation model are
required

» Future work should be focused on reconstructing global
vegetation cover dynamics during the Holocene as well
as incorporating soil erosion into the current models
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( Vegetation pattern

and dynamics

Thank you very much for your attention!
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