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Abstract  Background and Aims Carbon sequestration in ecosystems is determined largely by primary pro-
duction of ecosystems. The application of long-term observation of vegetation biomass limits ecological and
global change research. Therefore it is necessary to apply simulation models to estimate an ecosystem’ s input
of organic carbon and forecast the impact of climate change.
Methods Based on the principles of plant physiology a simulation model was developed to simulate primary
production of Deyeuxia angustifolia in wetland ecosystems. It is driven by conventional parameters observed
from meteorological stations. This model consists of three main function modules photosynthesis-respiration
accumulation of assimilated matter and distribution of assimilated matter. The effects of temperature waterlog-
ging and increased concentration of atmosphere CO, on the growth of D. angustifolia were taken into account
in this model. The model was validated by comparing observed and simulated data of aboveground living and
litter biomass of D. angustifolia .
Key Results The dynamics of aboveground living biomass total litter stem litter and leaf litter of D. an-
gustifolia were simulated correctly. The liner correlation between simulated and observed values was highly sig-
nificant .
Conclusions  Validation results from an adjacent area and a field experiment station also showed that the
simulated values were significantly correlated with observed values in seasonally and permanently waterlogged
D. angustifolia ecosystems. Daily changes of primary production biomass and liter of D. angustifolia in
wetland ecosystems could be effectively simulated by this model.
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Table 1  Observed data resource for the model validation
Site Time Geographic position Data type Data resource
. . . 46°19' N
()rlg 1nal“breed fdr.m in Baoging 1988 ~ 1989 132°11" E Meteorological data National meteorological station Baoging
Heilongjiang Province
Biomass 1993 1993
.. . 46°45" N
Ql)fmgh? Baoqm.g 1992~ 1993 132°05" E Meteorological data National meteorological station Baoqing
Heilongjiang Province
Biomass 1999
. . 47°35" N
Swamp ecological experiment 2003 ~ 2004 133°17" E Meteorological data Swamp ecological experiment station in Sanjiang Plain

station in Sanjiang Plain

Biomass

Swamp ecological experiment station in Sanjiang Plain
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Table 2 Parameters for simulating model of vegetation primary productivity in wetlands

Parameters of model
Extinction coefficient £

Leaf transmissivity m

CO, CO, Conductivity coefficient 7

Aboveground maintenance respiration coefficient

Underground maintenance respiration coefficient

Growth Respiration coefficient Cg

Temperature coefficient Qg

Coefficient of total radiation to PAR  C,

Initial slope of photosynthesis response curve «a

Value References and note
0.5 1994
0.12 1994
12x107° France & Thomley 1991
0.002 France & Thornley 1991
0.015 de Penning Vries & van Laar 1986
0.022 de Penning Vries & van Laar 1986
0.30

de Penning Vries & van Laar 1986
2.0 2005
0.5 1988
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Fig.1 Simulating aboveground biomass of typical wetland vegetation Deyeuxia angustifolia in the meadow of Sanjiang Plain
a Aboveground living biomass b Aboveground litter biomass ¢
Aboveground litter biomass from stem and leaf Real line for the simulated data symbol for the observed data - O — Stem litter - @ -
Leaf litter 1993 1993  Observed data from Ma 1993  Ma et al. 1993
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Fig.2  Correlation between simulated and observed of Deyeuxia angustifolia in the meadow of Sanjiang Plain
a Aboveground living biomass b Aboveground litter biomass ¢ Aboveground litter biomass from
stem and leaf - O - Stem litter — @ - Leaf litter 1993 1993 Observed data from Ma
1993 Ma et al. 1993
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Fig.3  Simulating abovegroundliving biomass of Deyeuxia angustifolia in two typical wetlands in Sanjiang Plain
a Seasonally waterlogged b Permanently waterlogged Real line for the simulated
data symbol for the observed data 1999 Observed data from Ni et al. 1999
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Fig.4 Correlation between simulated and observed data of Deyeuxia angustifolia in two typical wetlands in Sanjiang Plain
a Seasonally waterlogged b Permanently waterlogged 1999  Observed data from Ni et al .
1999
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Fig.5 Simulating aboveground living biomass of Deyeuxia angustifolia in the marshy meadow in Sanjiang Plain
Real line for the simulated data symbol for the observed data
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Fig.6 Correlation between simulated and observed data of Deyeuia angustifolia in the marshy meadow in Sanjiang Plain
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