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Retrieval of Leaf Area Index by Fusing Prior Information from
Remote Sensing Data

Xu Weixing'?, Xue Huazhu', Jin Huaan®, Li Ainong’
(1.Henan Polytechnic University, School of Surveying and Land Information ; Engineering,
Jiaozuo 454150, China;
2.Institute of Mountain Hazards and Environment, Chinese Academy of Science, Chengdu 610041, China)

Abstract: The estimation of leafl area index using remote sensing observation data depend on canopy radiative
transfer models is a reliable and robust method. However, the information deficiency contained in the remote
sensing data derived from the limitations of the surface heterogeneity, remote sensing observation and self-cor-
relation, which cannot fully support the retrieval of surface parameters (e.g. LAI) and easily bring about the re-
trieval become ill-posed. The problem can be solved or alleviated effectively by introducing prior knowledge.
This paper come up with an approach to extract priori information of Leaf Area Index (LAI) from the remote
sensing data, and the information is utilized to construct cost function, PROSAIL radiative transfer model and
genetic algorithm are coupled to retrieve LAT at 500 m and 250 m scales. Then the 10 m spatial resolution LLAI
is upscaled to 500 m and 250 m respectively to verily the corresponding LA result, and evaluate effects of intro-
duction of prior information on improving LAl accuracy. The comparison of performance between LAI result us-
ing MODIS LLAI as prior information at 500 m scale with one without prior information indicates that R* in-
creased from 0.55 to 0.65 and RMSE decreased from 1.29 to 0.38. The L AT result using 500 m optimal LLAT re-
sult as prior information at 250 m scale is better than the estimation result with MODIS LLAI priori knowledge,
verification result shows that R” increased by 0.08, RMSE decreased by 0.18. It is shown that LAI retrieval ac-
curacy can be enhanced by auxiliary of LAT prior information, besides prior information quality also affects the
LAT result to some extent. Multi—resolution LAI retrieval method developed in this paper has potential to esti-
mate spatial and temporal LAI on large scale.

Key words: Leaf area index; Remote sensing retrieval ; Prior information; MODIS



