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Simulation of Gross Primary Productivity of
Moso Bamboo Forest under Drought Stress
based on A Light Use Efficiency Model
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Abstract: Existing ecosystem models are relatively uncertain in estimating forest ecosystem gross primary

productivity (GPP) under drought stress. It is necessary to increase the ability of models to explain effects of
drought stress on GPP.In this study, the model of Eddy Covariance-Light Use Efficiency (EC-LUE) was used to

estimate GPP of moso bamboo forest based on EC flux data and Normalized Difference Vegetation Index
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(MOD13Q1).A way was proposed to increase the accuracy of GPP estimates under drought stress.The results
showed that the relationships between GPP and temperature (T) and vapor pressure deficit (VPD) changed
from positive to negative. The critical T value was 15.0 °C when GPP decreased with the increases of T.There
was an exponential decrease of GPP together with an increase in VPD.By including the VPD limitation of GPP
in the EC-LUE model (EC-LUE,,,) , it was found that the accuracy of GPP estimates significantly increased.
The relative root mean square error (RMSEr) for GPP estimates in 2011 and 2013 decreased by 7.70% and
13.74%, respectively. The EC-LUE,,, increased the ability to explain GPP under drought stress. All these
provides an effective way to estimate GPP of bamboo under the background of global climate change.

Keywords : moso bamboo forest ; gross primary productivity ; light use efficiency model ; drought stress
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Fig.1 Relationships between environmental factors and GPP under no—drought period and drought period
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Fig.2 Relationships between GPP estimates from EC-LUE model and GPP observations
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Fig.3 Relationships between GPP estimates from EC-LUE,,, model and GPP observations
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Tab.2 Accuracy evaluation of GPP estimates from EC-LUE and EC-LUE,,,
models under no—drought and drought stress

2011 2013
RMSE/ RMSE/
RMSEr/% . RMSEr/%
(g-C-m3-d™) (g-Com>-d™)
JET 544 EC-LUE 1.22 25.43 1.36 30.35
No—drought EC-LUE,,, 1.20 25.08 1.35 30.07
TR EC-LUE 1.64 29.81 2.43 57.43
Drought EC-LUE,,, 1.22 22.11 1.90 43.64

4 i i

JEREF R AVE R B AT AL B RS H R GPP FARFAE R KRIAHENE., X EEIHNT
VI 22 HLIE 0] R A il A B AR 45 48 v L SRR B ) 2 B8O T8 R AR B o P AR 22, AT A A5 A
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