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Background and objectives

= Background

= Carbon Source/Sink of terrestrial ecosystem has become an important issue in

ecological research concerning about the climate change and global warming.

= Compare with other ecosystem, forest carbon storage play a dominant role in the
terrestrial carbon cycle and therefore many research are currently focusing on

carbon sequestration and mechanisms of environmental control to this process.

= Currently, China’s plantation area is 5.4 X 10’hm?2. Poplar plantation distributes
widely in China because of its fast growth and strongly adaptive ability to ecological
environment.

= The poplar plantation occupies 7 X 10hm? which is 13% of the total plantation area,
so the carbon sink of the poplar plantation is very important for carbon sink in
China.

= USCCC :USCCC was established on December 16, 2003 in Beijing, P.R. China as
a collaborative consortium between American and Chinese institutions that have
interests in studying the role of managed ecosystems in the global carbon and
water cycles.



Objectives

= Quantify CO, exchange in poplar
ecosystems: daily ,seasonal variability
and annual budget

= |mprove our basic understanding of
biophysical processes that gevermm CO,
exchange In poplar ecosystems. \What
environmental control the carbon
exchange)




Introduction to study area

The two sites were
located along the
Yangtze River.

Climate at both sites
was generally wet
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1.The experimental site was the 360 hectare
(Anhui site is 260 hectare) poplar plantation of
“Yueyang, Hunan province" planted in a wet type
soil

o Tla-tu-kiou

&y
€ 2008 Europa Technologies.
Image © 2008 TerraMetrics
Image © 2008 DigitalGlobe Google !
; ‘!D”?‘E‘EB,SE‘:N- 116°59'11 08" F i alev 15m Jul 23 2004 Evealt 11B0km )



0°28'58 38"N  116°59'11 06" F

€ 2008 Europa Technologies.
Image © 2008 TerraMetrics
Image € 2008 DigitalGlobe

alev 15m

Jul 23 2004

o Ta-tu-kiou

|

~.Google

Evealt 11B0km )

1.The experimental site was the 360 hectare
(Anhui site is 260 hectare) poplar plantation of
“Yueyang, Hunan province" planted in a wet type
soil

2.The cover was located in a flat terrain,
extending for distance from 600m to 6000m in
the several directions. these length are
considered to provide the adequate fetch.
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1.The experimental site was the 360 hectare
(Anhui site is 260 hectare) poplar plantation of
“Yueyang, Hunan province" planted in a wet type
soil

2.The cover was located in a flat terrain,
extending for distance from 600m to 6000m in
the several directions. these length are
considered to provide the adequate fetch.
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hui Site 3.The mean height canopy of 16 meters (Anhui is

\5& 18m), spacing 4*5m(Anhui is 3*10), 7 years aged
i (Anhui is 18 years) and an estimated leaf area
=t index of 3.1.
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1.The experimental site was the 360 hectare
(Anhui site is 260 hectare) poplar plantation of
“Yueyang, Hunan province" planted in a wet type
soll

2.The cover was located in a flat terrain,
extending for distance from 600m to 6000m in
the several directions. these length are
considered to provide the adequate fetch.

3.The mean height canopy of 16 meters (Anhui is
18m), spacing 4*5m(Anhui is 3*10), 7 years aged
(Anhui is 18 years) and an estimated leaf area
index of 3.1.

4.The climate is characterized by annual rainfall
of about 1200.7—1414.6mm(Anhui is about
1500mm),mean annual temperature of about
16.5~17.0°C(Anhui is about 16.7) and high
relative humidity (80% on average),



Method

= What Is eddy covariance?

= A measurement technigue for surface atmosphere
exchange that makes use of turbulence and
concentration measurements

Flux ¢, = w ' CO;’
w’ = vertical wind
CO, = (CO, + CO,)
= Continueus Measurements
= | ong-term
= Ecosystem scale/landscape level



eqguipment

= |n order to evaluate the carbon sequestration in a typical poplar
plantation, an eddy covariance unit was installed at a 23 meter tower
(Anhui Site is 30m), to measure turbulent fluxes of mass and energy. ~

= The eddy covariance unit comprised one three-dimensional
ultrasonic anemometer( (CAST3, Campbell, USA) and one open
path gas analyzer IRGA Li-7500. Measurements of CO2 and H20
fluxes in the constant flux layer were made continuously since
February 2004. Both instruments were sampled at 10 Hz. Half-hourly :
fluxes are calculated on-line and collected by a CR5000 data logger

(Campbell Scientific, USA).
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eqguipment

A 4-level CO2 profile (20m~ 14m, 8m.
2m )(Anhui'is 2m. 8m., 16m. 22m) was
measured by a CR23X (Campbell, USA)
controlled multi-port system connected to a
Li840 gas analyzer.

Meteorological variables were also sampled at
10Hz and calculated as half-hour statistics
(CR23X, Campbell, USA). Meteorological
measurements was implemented at 4-
level(18m. 14m. 11m. 4 m)(Anhuiis 6m,
15m. 23m. 28m) of the tower include air
temperature and relative humidity (HMP45C,
Vaisala, Finland)

downward/upward solar radiation and net
radiation (CNR1, Kipp & Zonen, the
Netherlands), QPPED (Li190SB, Li-Cor, USA)

precipitation (TE525, Young, USA) are
measured at 23 m(Anhui is 29m).

One plates (HEPO1, Hukseflux, the Netherlands)
measure the heat flux at 2 cm under the soil
surface.

Soil water content is characterized by TDR
probes (CS616, Campbell, USA).




First Data and Result

= NEE
» NEE=F_+F.=NPP-R,



Monthly average diurnal variation of NEE during growing

season and non-growing SeasSonl Y-Axis unitis mgCO,/m?s?t
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Classical daily variations of NEE during different

monthS Y-Axis unit is mgCO,/m?s?
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Mean averaged daily dynamic of NEE in different month
Y-Axis unit is mgCO,/m?3s?
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Seasonal variation of gross monthly of NEE v-axis unit is gc/mon
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Some NEE values

Opportunities for Carbon Sequestration in poplar plantation

location Type of land JIEE

[gC/mZyr]

1 | Bayreuth, GER Evergreen needle 76.3

forest

2 | Yucheng, CHN Farmland 198
3 | Harvard forest,US Mixed forest 120 to 303

4 | DHS, CHN Broad leaf forest 435.9

5 IM, CHN Grassland -109.9
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NEE & PAR

Daily

= Michaelis-Menten Equation



Light response for ecosystem photosynthesis in 2006
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The output of michaelis-menten model

2006-04 -0.0018
2006-05 -0.0023
2006-06 -0.0013

2006-07 -0.0026
2006-08 -0.0017
2006-00 -0.0011
2006-10 -0.0009




NEE, sh: & Soil temperature




NEE, sh: & Soil temperature

0. 048x

y = 0.0515e

y = 0.0424¢" **
R = 0.5885¢




NEE, sh: & Soil temperature

0. 048x

y = 0.0515e

y = 0.0424¢" **
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Summary and discussion

= Big Carbon Sink
= PAR and Ts Is key factor, maybe SWC?
= \Water issue (WUE)



For further information
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