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Simulation of response to
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Acclimation of trees after long-term exposure to elevated CO,
The capability or potential of CO, assimilation in the future
The carbon balance between above- and below-ground parts

Experimental facility: Hexagonal Open Top Chambers/ automatically controlled

Experimental materials: Pinus koraiensis, Pinus sylvestriformis, Quercus mongolica

CO, concentration: 500 1 mol mol-t/ 370
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Gas In Channels
(Sealed with copper net) & 2cim
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a) Gas well system

b) Negative pressure system

Gas sample collection system




Net photosynthesis

Pinus Korarensris

1

-

PO md

M

&
s

hhhhﬂ[

Jul 06 Sept DEMMay OF Jun, OF Jul. OF Aug. O7Sept. O70ct. OF May 08 Jun 08 Aug. 080ct. OB

Measurement Date

LJLontrol

Tt -1aam-

-

Dark respiration rate

Mlery 6 Jun 0 Jul 08 Aug OFSept 08 Cot 06 Jun 07 Jul DT Sept.070ct 07
Measurement Date Growing season




Tree height varieties of Korean Pine seedlings in
30 500ppm OTCs
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High CO2 treatment restrained tree height growth, except the

Initial seasons
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ANPP was retained

¢ ECC2-Koreanpine
¢ Am

(d)

Total biomass

ol |

Bl-G ARG Total

Korean pine

1935 1999 2000 2001 2002 2003 2004 2005 2006 2007 2003

Year

Exposure to high CO, inhibited total biomass increment and induced more assimilation
allocated into roots'of 2 tree species. Inhibition became more obyviousl|
increased



Soil carbon sequestration
Increased

soil Kh Foot mortality  [eaf fall

Long-term exposure to high CO, resulted significant increase in fine root turnover,
product and fine root biomass. improved the stability of sotl organic matter.

Soil ROC, TOC and TOM were increased significantly ‘
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. Korean pine captured more and
allocated even more carbon to
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Increased soil carbon sink capacity
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Where the carbon gone

Carbon pools | Annual increment

Respiration -406 =28

Litter-fall 225+23

Dead fine roots 25812
Fallen woods 22+13

SOM 121+76

Trees

ANPP 228+ 28

Coarse roots 55+7

ANPP 2.7
Coarse roots 1.3
Grass etc
Total
339+111




Environmental Regulations
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At seasonal scale, LAl is the most significant factor controlling Fgpp(P < 0.001).
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Sapwood temperature (0C)

Soil temperature is the most significant factor controlling Rg(P<0.001).
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Earth
- Observing
System

Tower Flux
Footprint
{ =1km radius)
GTOS,
Bigfoot Field
MODIS Validation Samples

Footprint
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Regional Biome

Footprint
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Fig 2: AMSPEC observes the forest canopy around the
flux tower every 15 minutes; one scan is taken every 5
seconds. Data were collected over a one vear period
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1. Eddy-covariance up scaling?
Quick bird, MODIS or NOAA?
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2 Where to measure soll respiration?
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3 How many points should | sample?
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