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SCIENTIFIC THEMES
FOR CHINESE SCIENTISTS

How do C sourcesand sinksvary over
timefor different ecosystems?

How do patterns of C sources and sinks
distribute regionally?

Key factorsdriving the processes of C
cycling in different ecosystems?



SCIENTIFIC THEMES
FOR CHINESE SCIENTISTS

Responses of different ecosystemsto the
global change?

Optionsthat can enhancethe C storage
and/or reducethe C emissions from
different ecosystems?



Projects

® Study on Carbon Budget in Terrestrial and
Marginal Sea Ecosystems of China, CBTSEC

® Carbon Cycleand Driving M echanismsin
ChinaTerrestrial Ecosystems, CCDMCTE



ODbjectives of the CBTSEC

1. Toclarify thecharacteristicsof C
fluxesand reservoirsfor different
ecosystems

2. Toaddresstheroleof climate, soil and
human actions playing in the
terrestrial C cycling processes



3. Tocompilean inventory of current C
budget regarding totheterrestrial
ecosystems of China

4. Toevaluatethe potential response of
ecosystemsto projected global change



5. Toassessthecontribution of land-use
and land-cover change (LUCC) to C
sink/sour cerelationship during the last
100-year period

6. Todevelop techniquesthat can enhance
the C storage and/or reduce C emissions



|: Measurements of C fluxes and reservoirs
Eddy covariance, Static chamber/GC system, RS)
Characteristics of C fluxesand reservoirs

for typical ecosystems

111: History of C |I. Biogeochemical processes of IV: C Modd:
| ' C cycling: | Assimilation &
cycling: LUCC Responses of C cycling to climate, Repir ation
soil and human activities P

\4 \4 L *

V: Patterns of C sources/ sinks and options

1. Seasonal variation of C sources/sinks: M odel output

2. Regional distribution of C sources/sinks: Model + GIS+ RS output

3. Response of ecosystemsto projected global change: C-model+GCM+GI S output
4. Potential in enhancing C storage

5. Options for mitigating C emissions and/or enhancing C storage

Framework of the CBTSEC



Topicsand Progress of the
CBTSEC

1 Carbon fluxesand reservoirsin typical Chinese
terrestrial and marginal sea ecosystems

Eddy covariance
Static chamber/GC system

Remote sensing




Establishment of ChinaFlux networ k
Eddy covariance, Static Chamber/GC, Remote Sensing

@ cddy covariance sites

@ static chamber sites
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Observations and measur ementsin situ

(Eddy Covariance)

Temperate Conifer-broadleaved
Forest Zone
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@ Rangeland Sampling Site
Temperate-Alpine Rangeland Transect

‘Chamber Method Observation Site b Heshan

_| Micrometeorologial Method and Chamber
Method Observation Site

International Cooperation Site .
® R Sub-tropical Evergreen Broadleaved

Forest Zone
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Respiration from forest soil is higher than
that from soils of cropland and grassland

o Forest
x Cropland
A Grassland
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Increased atmospheric CO, concentration
enhanced CH, emission from rice paddy




Identification of land cover
from RS

Annual NPP from RS



2 Biogeochemical processes of C cycling
In different ecosystems of China

Decomposition and retention of thelitter-C in
forest ecosystems as influenced by climate

Processes of C cycling in typical pasture
ecosystems such astemperate grass and high-
frigid meadow grass

Key factors and mechanismsregulating organic
C balancein agricultural soils







Carbon released from litter decomposition
accounted for ~30% of soil respiration in
temperate conifer-broadleaved forest
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Some 17% of net photosynthesis of
maize and soybean is released through
rhizospheric respiration
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Crop dark respiration increased with
tissue N concentration



Plant root contributes greatly
to soil carbon in grassland
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3 Patternsof C sinksand sources and the
response to global change

Modeling C emission/assimilation

|ntegration of C modelswith GCMs, GISand
RS

Geographical and temporal patternsof C
sour ces and sinks

Response of different ecosystemsto the global
change




Models are developed for the
sections of forest, grassland,
cropland and wetland,
respectively.

Upscaling: integration of models
and GlSand RS



Low temp, rainfall

raletive
Fmidity

Upscaling: daily weather (10kmx 10km
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Upscaling: soil parameter (10kmx 10km
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Upscaling: cropping system (10kmx 10km



4 LUCC and mitigation options

Contribution of LUCC tothe C cycling

Optionsfor mitigating C emissions
and/or enhancing C storage




Arable land increased from 1661
to 1950 while decreased thereafter
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Thereisagreat potential for enhancing C
storagein agricultural soils

Contribution to SOC(%)

synthetic crop straw no-tillage
fertilizer amendment

Agricultural practice

Fengqiu Yingtan
(after12-year) ~ (afterl4-year)

NK NP Original CK NK PK
Treatment Treatment




Institutes are involved in the CBTSEC

Institute of geography
science and resource

Institute of Atmospheric
Physics

Institute of Applied Ecology
Institute of Soil Sciences
Institute of Botany Sciences
Institute of Remote Sensing

Center of Ecology and
Environment Sciences

Chinese Ecosystem
Research Network
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International workshﬂp on ﬂux observ ation and research n Asia
Dec. 1-3, 2003, Be1jing
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