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Measuring the Carbon Metabolism of the Biosphere
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Design of ChinaFlux station and observation

a Flux Observation Site of
Changbaishan Temperate
Deciduous Broad-leaved
and Coniferous Mixed
Forest

Flux Observation Site of
Inner Mongolia Grassland

Flux Observation Site of
Yucheng Warmer
Temperate Dry Farming
Cropland

Flux Observation Site of
Haibei Highland Frigid
Meadow

and Chamber Method Site
Chamber Method Site

international Cooperation S

s —— Flux Observation Site of
Qianyanzhou Man-planted
Forest on Red Soil Hill
Region

Flux Observation Site of o
Dangxiong Alpine Meadow

Flux Observation Site of
Flux Observation Site of CERN Dinghushan Sub-tropic

Xishuangbanna Tropic ChinaFLUX Office Typical Tropical Evergreen
Seasonal Rainforest Broad-leaved Forest



il
h il

. .n..I i Iy
¥ H‘,“\'L\\XI‘\"\"H ”

i
TN
L II"‘,“F:III'.
LT
I

":'.:,'Illl DR
o )

ALY




Diurnal cycles of CO2 flux in alpine meadow
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Annual cycles of CO2 flux,land evaporation and heat

IN the farm land of North China

Water, Heat and CO2 Fluxes at Yucheng Staion, 2003
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MOdel(CEVSA) (carbon exchanges in the vegetation-

soil-atmosphere systems) (Cao & Woodward 1998)
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The terrestrial ecosystem model

Model(TEM)  (tianetal., 1999)

The state vari-

Atmospheric Carbon Dioxide ables are: carbon 1n vegetation (Cy); structural mirogen

in vegetation (Nyg); labile mtrogen in vegetation (N, );

___P_P_P_lv _____ ‘T_'i& _____ r"“[ju" organic carbon in soils and detritus (Cg); organic nitro-

| ! i gen in soils and detritus (Ny); and available soil morganic

Lo I mtrogen (N yv). Arrows show carbon and nitrogen Huxes:

1 .}__ I . . .. .

(3’“'r ! ; CS ! GGPP, gross primary productivity; R,, autotrophic

: : | respiration; Ry, heterotrophic respiration; L, [itter-

VEGETATION | | soiL | fall carbon; Ly, litterfall nitrogen; NUPTAKEg, N up-
| s . "

PUR— | L, ! ! take mto the structural N pool ol the vegetation;

N NRESORB N : " N | NUPTAKE,, N uptake into the labile N pool of the
VL |[—»1 Nyg || : S || . o L

NMOBIL ! i : vegetation; NRESORB, N resorption [rom dying tissue

NUPTAKE NUPTAKE o NETNMIN mobilized between the structural and labile N pools of
the vegetation; NETNMIN, net N mineralization of soil
NINPUT — N —= NLosT  organic N; NINPUT, N mputs [rom the outside ol the
AV ecosystem; and NLOST, N loss from the ecosystem.

B W ““““““ mto the labile N pool of the vegetation; NMOBIL, N
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Overview of the simulation by the Terrestrial Ecosystem Models (TEM) to
assess the concurrent effects of increasing atmospheric CO,, climate
variability, and land use change during 1980-2000

(Tian et al., 2003)
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The meteorological
observation stations for
spatially extrapolation

Annual mean precipitation
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@ Annual mean temperature increase 0.026 annually which
higher than global average in the same period. And 1990s is the
warmest period.
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@ Precipitation increase 1.14 mm annually during last 40 years.
But its dynamics is complicated and its spatial pattern is not

consistent in large scale.
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Leaf Area Index Annual Chanqe in 2002
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1990s Change during 1980s-1990s

.'ﬁ:k—
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ECOSYSTEM SERVICES

Supporting
= NUTRIENT CYCLING
= SOIL FORMATION

= PRIMARY PRODUCTION

Provisioning
FOQOD
FRESH WATER
i WOOD AND FIBER
FUEL

Regulating
CLIMATE REGULATION
FLOOD REGULATION
DISEASE REGULATION
WATER PURIFICATION

<>

Cultural
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SPIRITUAL

] EDUCATIONAL
RECREATIONAL

LIFE ON EARTH - BIODIVERSITY

ARROW’'S COLOR
Potential for mediation by
socioeconomic factors

Low

B Medium
B High

ARROW'S WIDTH
Intensity of linkages between ecosystem
services and human well-being

————— Weak
— Medium

[ 1 Strong

CONSTITUENTS OF WELL-BEING

Security
© PERSONAL SAFETY

* SECURE RESOURCE ACCESS
“ SECURITY FROM DISASTERS

Basic material
for good life

“ ADEQUATE LIVELIHOODS
“ SUFFICIENT NUTRITIOUS FOOD

m SHELTER
“ ACCESS TO GOODS

Health

“ STRENGTH
© FEELING WELL

“ ACCESS TO CLEAN AIR

AND WATER

- Freedom
of choice
and action

OPPORTUNITY TO BE
ABLE TO ACHIEVE
WHAT AN INDIVIDUAL
VALUES DOING
AND BEING

Good social relations
4 1
= ABILITY TO HELP OTHERS

“ SOCIAL COHESION
“ MUTUAL RESPECT

Source: Millennium Ecosystem Assessment
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