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Effect of Partial Crown on Calculation of Vertical Projection
Area of Crown

SUN Zhao, PAN Lei, QIAO Jing-jing, DING Zhi-dan, SUN Yu-jun, WANG Yi-fu

(National Forestry & Grassland Administration Key Laboratory of Forest Resources & Environmental Management, Beijing Forestry
University, Beijing 100083, China)

Abstract: [Objective] Aiming at solve the problems of complex structure and irregular shape of tree crown to real-
ize the automatic calculation of vertical projection area of tree crown and improve the calculation accuracy of projec-
tion area of tree crown. [Method] A total of 453 Cunninghamia lanceolata trees were selected in the study area, and
the crown width of each tree in 8 directions were accurately measured. Visual studio and ArcGIS mixed program-
ming were used to convert the coordinates of the measured canopy radius. And the Bezier curve was used to smooth
the boundary, so as to realize the automatic extraction of the vertical projection area of the tree crown, and the results
were compared with that of the traditional calculation method. The "roundness" were used to evaluate the crown par-
tial crown, and the correlation between the partial crown index and the vertical crown projection area were calculated.
[Result] The method proposed in this paper can calculate the real canopy vertical projection area. The result indic-
ates that the more the measurements of crown radius during calculating the canopy vertical projection area, the closer
the calculation result to the real crown area. Compared with the ellipse method, the area obtained by treating the
crown as a circle is closer to the real area. It is also found that, there is a significant positive correlation between the
results of calculating the crown vertical projection area with different methods and the difference of the crown vertic-
al projection area and the crown deviation index. [Conclusion] The area calculation method based on the shape of
the canopy projection area is more accurate than the traditional area calculation method, which provides a alternative
idea for the verification of forestry remote sensing crown extraction accuracy.

Keywords: crown inclination; projected crown shape; vertical projection area of tree crown; edge smoothing;

Crown Asymmetry Index
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