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Abstract: Leaf area index (LAI) of three types of forests in the Qianyanzhou of subtropical China was investigated with
fisheye photographs and CI-110 canopy analyzer. DBH leaf area (hemi-surface ) regressive model was used for assessing the
measurement accuracy by photogrammetry and the canopy analyzer. Field survey was conducted on 74 plots. The values of
LAL of for the Pinus elliottii forest, the Pinus massoniana forest, and the Cunninghamia lanceolata forest were 1. 339 (0. 71
-1.79), 1.491 (1.11 =1.92 )and 1.984 (1.26 -2.59 ) by fisheye photos photogrammetry, 1.355 (0.38 =2.85),
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1.265 (0.62 -2.55)and 2.140 (0.76 =3.31) by the CI-110 canopy analyzer, and 4.53 2.24-6.34), 3.88 (1. 19
—-6.28 ) and 6.63 (3.5 —8.37 ) by DBH-leaf area model, respectively. Compared with the results by individual-based
leaf area model, the two indirect measurement techniques underestimated the LAI, but there are correlations among the
three methods. The individual-based model is considered the most reliable approach for estimating leaf area index but labor

consuming. Hemispherical photography proved to be more accurate than the CI-110 canopy analyzer for estimating LAI in
the planted forests of the subtropical China.
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Table 1 LAI of coniferous forest in Qianyanzhou
Forest tvpes P. elliottii P. massoniana C. lanceolata P. massoniana-
orest lypes forest forest forest P. elliottii forest
Area (m?) 100 400 100 400 100 400 100 400
Number of plots 11 16 5 6 8 2 2 1
DBH (cm ) 16.3 15.9 13.8 13.7 16.7 14.5 10.3 13.5
Number of stems 19 58 26 75 28 79 26 68
Density ( /hm?) 1580 1458 1956 1863 2456 1975 2600 1 700
Basal area (m? /hm?) 33. 15 29.97 30.78 29.56 54.67 36. 16 28.25 26.13
LAL, 4.74 4.27 3.90 3.87 7.07 4.68 3.75 3.57
CI-110 Mean LAI, 1.48 1.27 1.33 1.21 2.11 2.25 0. % 1.09
Max LAI 2.85 2.62 2.55 2.24 2.85 3.31 1.28 1.61
Min LAl 0.70 0.38 0.62 0.62 0.76 1.73 0.71 0.65
4 Mean LAI4H 1.32 1.35 1.49 1.49 1.97 2.03 1.33 1.29
Fisheyes 4 Max LAL, 1.74 1.79 1.92 1.81 2.59 2.45 1. 46 1.53
4 Min LAz 0.71 0.99 1.11 1.25 1. 66 1. 67 1.0 1.05
5 Mean LAISR 1.21 1.21 1.33 1.37 1.77 1. 80 1.2 1.21
5 Max LAILg 1. 60 0.55 1.56 1.59 2.14 2.03 1.29 1.41
5 Min LAl 0. 69 0.84 1.13 1.13 1.48 1.53 1. 12 0.97
LAI, JLAIL, CE110 i LAL,  LALg, 4 s
; . 9 LAl is measured value by relative growth model, LAI_is acquired with CI- 110 canopy

analyzer; LAl and LAl are extracted from 4" ving and 5 ring respectively; Maximum, minimum and average are cal culated with 9 measurements

@ Nobis M. Sidelook 1. 1 —-2005 Imaging Software for the Analysis of Vegetation and Structure with True- Colour Photographs

@  Frazer G W, Canham C D, Lertzman K P. Gap Light Analyzer (GLA ) Vesion 2. 0: Imaging, Software to Extract Canopy Structure and Gap Light

Transmission Indices from Tre-Colour Fisheye Users Manual and Program Documentation. Copyright? 1999. Simon Fraser University Photographs

and British Columbia Burmaby, and the Ingitute of Ecosystem Studies, Millbrook, New York. 1999
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Table 2 LAI of other forests in Qianyanzhou
O
Forest types
Area (m?) 100 400 400 400 400 400 100 100 100
Number of plots 6 2 3 1 4 2 2 2 1
DBH (cm) 12.0 12.9 11.0 13.7 13.0 15.3 10.9 9.0 31.3
Number of plants 18 52 67 73 80 56 23 15 2
Density ( /hm? ) 1767 1300 1 683 1 825 1 94 1400 2300 1450 200
Basal area (m’ /hm?) 21.01 17. 62 20. 17 28.04 28.15 24.72 22.87 14.9 15.34
LAI, 2.92% 1.97 2.31
CI-110 Mean LAI 2.23 2.16 1. 47 1.40 1.79 1.39 0. 65 1. 81 1.67
Max LAI 3.14 2.62 2.8 1.96 3.78 1.70 0.87 3.2 2.09
Min LAI, 1.43 1.74 0.91 0.96 0.62 1.19 0. 46 1.29 1.40
4 Mean LAl 2.27 2.51 2.06 2.25 1.62 2.12 1.46 1. 49 2.36
Fisheyes 4 Max LAL, 3.26 3.16 2.7 2.51 2.14 2.24 2.33 2.52 2.78
4 Min LAl 1.36 1.73 1.31 2.15 0.93 2.01 0. 80 0.01 1.76
5 Mean LALy 1.95 2.13 1.75 1.93 1.45 1.76 1.27 1.33 2.03
5 Max LAILg 2. 64 2. 64 2. 24 2.05 1.93 1. 84 1.91 2.17 2.51
5 Min LAI,, 1.27 1. 49 1.20 1.82 0.83 1. 66 0. 84 0. 06 1.64
® C. reticulata forest, Broad-leaved forest S. superba forest. broad leaved-conifer mixed forest, Castanea
molli ssima forest, Camellia  oleifera forest Natural P. massoniana forest, Shrub forest, CI-110 CI-110 canopy
analyzer; @) The LAI of needle forest in broad leaved-conifer mixed forest
CF110 . . . - (LAIL )
1.355(0.38 2.85).1.265(0.62 2.55).2.140 (0.76 3.31) 1.002 (0.65 ~1.61 ). 2002
CI110 : 2.40(1.37 3.78), 2.00(1.28 2.62)  2.94(1.68 3.96)"".
GLA . . .
LALg :1.339(0.71 ~1.79 ).1.491(1.11 ~1.92).1.984 (1.26 2.59 ) 1.318(1.05 ~1.53 ), LAl
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Table 3 LAI Regression models between direct and indirect measurements
It £
emn R F Sig. Regressive model
CI-110 CI-110 canopy amlyzer 0.256 5.4% 0.003 LAT; =2.972 +2. 383 Mean - 0. 806 Max —0. 184Min
4 Tisheye 4Ring 0.483 14. 947 0.000 LAI, =1.675 +1. 529 Mean —3. 3228Max +4.894Min
5  Fisheye 5Ring 0. 443 12. 748 0.000 LAI, =1.511 10. 051 Mean -2.7483Max +5.9152Min
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