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Fig.6 Changes of environmental parameters and wilting indices ( Gourd)
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Tab.2 Multiple linear regression models relating the

wilting index to environmental parameters(sunny day)
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viarational method and simple land surface model,which is mainly used to improve the estimation of the
turbulent heat fluxes by assimilating geostationary operational environmental satellite ( GOES) retrieved
land surface temperature ( LST). A variational data assimilation scheme was developed based on the
weak-constraint concept. It can estimate both state variables and model unspecified parameters together,
which is depend on the building of the cost function. The objective of the variational method is to
minimize the cost function to seek the most optimal control variables and accurately estimate sensible heat
and latent heat. The GOES LST is compared with the ground measured LST, and the root mean square
error (RMSE ) was taken as the observation error. The scheme was tested and validated based on
measurements in two mainly observation sites of Ameriflux. Results indicate that data assimilation method
improves the estimation of surface temperature, sensible heat flux and latent heat flux. The RMSE of
estimated LST is around to 1K in both sites. Meantime, the average RMSE of estimated sensible heat and
latent heat dropped to 22 W/m” and 26 W/m® respectively. It is a promising way to improve the
estimation of turbulent heat fluxes by assimilating GOES LST into land surface model.

Key words: Sensible and latent heat  Weak-constraint variational method ~GOES  Land surface

temperature retrieval Simple land surface model Data assimilation
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Correlation between Wilting Index of Plant Morphology Defined by
2DFT Spectrum and Micro-environmental Factors

Zhao Yandong' Rong Fei' Liu Shengbo' Martin Kraft' Qi Jiandong’
(1. School of Technology, Beijing Forestry University, Beijing 100083 , China
2. School of Information, Beijing Forestry University, Beijing 100083, China
3. Thuenen Institute of Agricultural Technology, Braunschweig 38116, Germany)

Abstract. Wilting is one of life features of plants responding to drought stress. Early identification of
plant wilting is of importance for effective use of water in crop production. For this purpose, a laser
scanner based on the principle of triangulation project was used to obtain 3D images of plants and the DC
component of 2DFT was extracted as a wilting index. Four species, including zucchini, gourd, pumpkin
and okra, were tested. The experimental results demonstrated that this index could identify the early
wilting for each species and has a good linear correlation with the wilting degrees (R* >0.82). In
addition, the statistical models of multiple linear regression, which relates the wilting index to D,,, and
the solar effective radiation, was proposed; and it can be used as the qualitative index of plant water
deficit stress degree.

Key words: Plants Wilting Two-dimensional Fourier-transform Micro environment



