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Estimating net primary productivity in a bamboo stand using

a wireless sensor network
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Information Engineering, Zhejiang A & F University, Lin’an 311300, Zhejiang, China)

Abstract: Estimation of carbon fluxes is an important data basis for assessing forest ecosystem carbon cycling
with the most widely used and effective method of measurement, the eddy covariance method, having advan-
tages in accuracy but being limited in the scope of observation as it has a greater error when estimating net
primary productivity (NPP) over large areas of a forest ecosystem. To study the application of wireless sensor
networks for ecological monitoring and to estimate net primary production on a large scale, a wireless sensor
network was developed in the vicinity of a flux observation tower in a bamboo stand of Anji, Zhejiang. The
continuous meteorological data of radiation, temperature and humidity was collected from January to September
in 2015. According to the simplified algorithm of model parameter, data collected from the wireless sensor net-
work was used as the driving variable of the model, and NPP was evaluated. Results showed that (1) the mete-

orological data collected by wireless sensor network were consistent with the observed data of the flux tower,
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the determination coefficient of the two light radiation is 0.77. (2) Compared with measured value, the NPP e-
valuation of the bamboo stand based on wireless sensor network has a more consistent seasonal tendency with a
10.1% relative error. (3) With the increasement of the time scale of data synthesis, the error between the esti-
mated value and the measured value is reduced. Among them, the synthetic accuracy of scale data of 10 days
was highest, the RMSE and Std Dev were lowest and the value of RMSE and Std Dev were (0.048 7 mg-m™-s™)
and (0.041 8 mg-m™-s™), respectively. Thus, as a new monitoring method, the wireless sensor network could
be applied in a bamboo stand ecological system. [Ch, 7 fig. 1 tab. 21 ref.]
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Figure 1 Three kinds of Linear relationship between relative humidity and water stress coefficient
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Figure 2 Measurement image of optical radiation

Figure 3 Image of temperature and relative humidity
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Figure 7 NPP estimations of different time scales
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