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Nitrogen deposition Precipitation change

Temperature changeCO2 increase

Changes in climate and atmospheric components 



Nitrogen deposition Precipitation change

Temperature changeCO2 increase

Atmospheric Scientists have established: 



Nitrogen deposition Precipitation change

Temperature changeCO2 increase

What aree the responses of terresrial ecosystem to these 

changes? 

?



• The impacts of climate changes on vegetation 

productivity；

• Change in phenology and its effects on terrestrial 

carbon cycle；

• Global/regional carbon budget；

• The impacts of climate change on water resource。

Present & Past Subjects (2004-)



(1) The impact of climate change on vegetation productivity

 Investigate the spatial patterns of change in vegetation 

growth and its mechanisms in the Northern Hemisphere
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EURASIA (40N~70N)
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Enhanced vegetation growth

Zhou et al. (2001)

(1) The impact of climate change on vegetation productivity



Mechanisms controlling current enhanced vegetation growth in the Northern 

Hemisphere are under debate!

Ahlbeck et al. (2002)

Greening of NH was chiefly driven 

by rising atmospheric CO2

Zhou et al. (2001)

Greening of NH was chiefly driven 

by rising temperature

(1) The impact of climate change on vegetation productivity



At the continental scale, Interannual  

variation was chiefly driven by 

temperature;

For the trend: rising atmospheric CO2 

contributed by 49%; while temperature 

contributed by 31%.

(1) The impact of climate change on vegetation productivity



(1) The impact of climate change on vegetation productivity



(2) Phenology change and its effects on terrestrial carbon cycle

 Investigate the links between the trends of phenological 

events and terrestrial carbon fluxes over NH



(2) Phenology change and its effects on terrestrial carbon cycle
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(2) Phenology change and its effects on terrestrial carbon cycle



There are different responses of carbon cycle

to the spring and autumn phenology



(2) Phenology change and its effects on terrestrial carbon cycle



(2) Phenology change and its effects on terrestrial carbon cycle



(2) Phenology change and its effects on terrestrial carbon cycle



(2) Phenology change and its effects on terrestrial carbon cycle



 Estimate regional and global carbon budget

(3) Carbon budget at regional or global scale



It is of critical importance 

to quantify China’s carbon budget

In parallel with the recent economic boom in China, fossil fuel CO2 emissions have 

climbed from 0.4 PgC yr-1 in 1980 to 1.5 PgC yr-1 in 2006, placing China as the 

largest emitter in the world.

Raupach et al., 

(2007)



Carbon loss from new urban 

settlements

Carbon gain since movement of 

rural population to cities have 

diminished the collection of fuel 

wood, accelerating the recovery 

of vegetation
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Rapid Urbanization



-China contributed about one quarter of the 

global plantation area.

-Forest plantation benefit net carbon 

uptake

Kauppi et al., (2006)

Afforestation/reforestation projects
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+ Integration by modeling (Moses-Triffid; 

LPJ; Sheffield-DGVM; Hyland; ORCHIDEE)

Atmospheric inverse Model

(3) Carbon budget at regional or global scale



(3) Carbon budget at regional or global scale



6±1 Tg C/yr4±4 Tg C/yr

Forest Grassland Crop Shrub

22±10 Tg 

C/yr

75±35 Tg 

C/yr
7±3 Tg C/yr

- 3 Tg C/yr

Soil

BambooFire

1±1 Tg C/yr

vegetation

26±11 Tg 

C/yr

39±9 Tg C/yr

177±73 Tg 

C/yr
=

13±1 Tg C/yr

(3) Carbon budget at regional or global scale



(3) Carbon budget at regional or global scale



 Estimate the impact of change in climate and land 

use on water resource

(4) The impact of climate change on water resource



(4) The impact of climate change on water resource



(4) The impact of climate change on water resource



Publication (2007-)

Journal Number 发表年份

Nature 3 2008-2010

PNAS 2 2007,2011

Nature Geosciences 2 2008, 2010

Ecology 1 2010

Global Change Biology 7 2007-

Global Biogeochem Cycles 4 2007-2010

Biogeosciences 3 2009,2010

J. Geophysical Research 1 2011

Geophysical Res. Letters 2 2007, 2009

Soil Biology and Biochemistry 2 2009, 2010

Global and Planetary Change 1 2011

Environmental Research Letters 1 2009

Others 8 2007-

Total 37 2007-



The Carbones Project
30-year re-analysis of CARBON fluxES and pools 

over Europe and the Globe





Name Status Time Duration

Shilong Piao Post Dr 2004-2007 3 years

Kun Tan Post Dr 2010.3- 3 years

Tao Wang PhD 2008.10- 3 years

Chao Yue PhD 2010.11- 3 years

Jingfeng Chang PhD 2011.2- 3 years

Jingyun Fang Visit as Prof. 2008.4 2 days

Shushi Peng Visit as PhD student 2008.11-12 1 month

Xuhui Wang Visit as Ms student 2010.9-11 2 months

Kun Tan Visit as PhD student 2008.3-10 7 months

Visits of students, post-docs and senior staff





Thanks！


