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Abstract According to the principles of plant physiology forest ecology and soil environment the individual-based carbon
budget model of forest ecosystems in china was established. The model process included two timesteps the primary daily
process comprises photosynthesis plant respiration allocation and litter production soil respiration and transfer the
primary annual process consists of allocation between stands increasing of tree height and breast diameter and producing
large amount of litter fall. Through validating NPP and NEP at the plot level and at the country level it was demonsteated
that the model can well simulate carbon budget of forest ecosystem of China so it can also simulate dynamics of carbon

budget of forest ecosystems in the past and in the future.
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Table 1 Parameters of soil decomposition *
Variable d ! Carbon pool Value

S1 Above-ground metabolic litter pool 0.021

S2 Aboveg-round structural litter pool 0.1

S3 Below-ground metabolic litter pool 0.027

4 Below-ground structural litter pool 0.13

S5 Fine woody litter pool 0.01

S6 Coarse woody litter pool 0.002

S7 Below-ground coarse litter pool 0.002

S8 Active soll organic matter pool 0.042

$9 Slow soil organic matter pool 0.001

S10 Resistant soil organic matter pool 3.5x1073

® » The parameters were from the literature 2
1.3.2
10km x 10km
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2 9 *
Table 2 Parameters of physiology and ecology in the FORCCHN model *

Physiology and Rain forest tree Evergreen broad-leaved tree Deciduous broad-leaved tree Evergreen conifer tree
ecology Deciduous conifer tree
parameters Shade tolerance Sun species Shade tolerance Sun species Shade tolerance Sun species Shade tolerance Sun species
L, 5.5 11.0 5.5 11.0 5.5 11.0 5.5 11.0 11.0
Am 5.5x107* 5.5x107* 5.5x107* 5.5x107* 5.0x107* 5.0x107* 5.0x107* 5.0x107* 5.0x107*
S 1.3x107° 1.3x107° 1.3x107° 1.3x107° 1.3x107° 1.3x107° 1.3x107° 1.3x107° 1.3x107°
Ki 4.5%x107" 4.5x107! 4.5x107! 4.5x107" 4.0x107! 4.0x107! 4.0x107! 4.0x107" 3.5x107!
L 2.0x107? 2.0x107? 2.0x107? 2.0x107? 6.0x10? 3.0x107? 3.5x107? 3.5x107? 1.2x107?
w 1.0x107° 1.0x107° 1.0x107° 1.0x107? 2.0x107? 2.0x107? 2.0x107? 2.0x107? 2.0x107?
Tr 1.5x107° 1.5x107° 1.5x107° 1.5x107? 2.5x107? 2.5x107? 2.5x107? 2.5x107? 2.5x107?
Im, 0.50 0.50 0.40 0.40 0.40 0.40 0.50 0.50 0.50
CN, 40.0 40.0 45.0 45.0 40.0 40.0 60.0 60.0 50.0
CNy, 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0
CNy 40.0 40.0 45.0 45.0 40.0 40.0 60.0 60.0 50.0
Hmax 40.0 60.0 50.0 40.0 40.0 40.0 60.0 60.0 50.0
Dmax 2.0 3.0 2.0 1.5 2.0 1.5 2.0 2.0 2.0
Amax 200.0 100.0 400.0 200.0 400.0 200.0 1000. 0 300.0 500.0
e 600.0 600.0 600.0 600.0 200.0 700.0 700.0 700.0 300.0
er 20.0 20.0 20.0 20.0 30.0 30.0 15.0 15.0 28.0
cLAI, 15.0 15.0 15.0 15.0 45.0 20.0 18.0 18.0 40.0
astem 350.0 350.0 350.0 350.0 350.0 350.0 350.0 350.0 350.0
Tmin 5.0 5.0 3.0 1.0 -1.0 -5.5 -5.5 -2.5 -5.5
Topt 27.0 29.0 27.0 25.0 23.0 20.0 18.0 23.0 16.0
Tmax 50.0 50.0 50.0 50.0 45.0 45.0 40.0 40.0 35.0
Dry 1.0 0.8 0.9 0.8 0.8 0.6 0.9 0.7 0.5
L 2.0x107° 2.0x1077 2.0x1077 2.0x1077 L1x107* 1.1x107* 2.0x1077 2.0x1077 1L.1x107*
Lr/Nr 40.0 40.0 40.0 40.0 30.0 50.0 80.0 80.0 50.0
L 5.0x10°° 5.0x10°° 5.0x10°° 5.0x10°° 4.0x1073 4.0x1073 8.0x107° 8.0x10°° 8.0x10°°
* » The parameters were calculated according to the literature * L, W- m =2 Photosynthesis compensate point Am kgG m~? h~' Maximal photosynthesis S/
- kg m?h™' / W m~2 The initial slope of light intension and photosynthesis KI Extinction coeffinient r; d~! The relative breath
rate of leal ry d~!  The relative breath rate of wood rp d~" The relative breath rate of root Im, The threshold value of fruit CN; The C:N ratio
of leaf CN The C:N ratio of wood CNy The C:N ratio of root Hmax m  Maximal tree height Dmax m Maximal tree diameter Amax
a Maximal tree age e, keG m~2  The coeffinient of leaf quantity ey, kgG m? The coeffinient of root weight cLAI, m? kgC ™" The coeffinient of leaf area astem
kgG m~* The bulk density of wood 7Tmin °C The lowest temperature of photosynthesis Topt °C The optimum temperature of photosynthesis Tmax C The
highestt temperature of photosynthesis Dry The capability of enduring drought [, d~' The relative litter rate of leaf Lr/Nr The ration of lignin and nitrogen

content [, d~" The relative litter rate of root
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