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The slope scale effect of canopy LAI of Larix principis-rupprechtii plantation at the
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Abstract: The leaf area index (LAI) is an important parameter for the evaluation of forest growth, stand structure, and
numerous ecological services. It is necessary to understand and quantify the LAI variation with site conditions and its spatial
scale effect on slopes. In this study, one representative southeast-facing slope covered by 33-years-old Larix principis-
rupprechtii plantation was selected in the small watershed of Xiangshuihe within the semi-humid region of Liupan Mountains,
northwest China. This slope has slope length of 480.6 m and a corresponding horizontal length of 398.2 m. A survey transect
with a width of 30 m was set up on the whole slope, and sixteen stand plots were set up continuously within this survey
transect, this means that the plots covered all different slope positions from slope top to slope foot. The canopy LAI in the

middle of growing season of 2014 was measured and the spatial variation of LAI on the slope was analyzed. The results
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showed that there is a remarkable difference in canopy LAl among the different slope positions. The mean LAI on the whole
slope was 3.11, with a variation range of 2.66—3.49, a difference of 0.83, and a coefficient of variation of 0.09. The
variation of LAI along lowering slope positions showed a trend of firstly increase, reaching its maximum at the middle slope
(at the horizontal slope length of 188.45 m) , and thereafter a slight decrease. The canopy LAI showed a slope scale effect,
i.e., the moving average of LAl (y,) increases gradually with the increasing horizontal slope length (x, m) from slope top,
with an mean rate of 0.12 per 100 m. The corresponding relation to express this scale effect on the studied slope is y, =-2x
107 +8x 1074 +5X 10 x+2.6523 (R*=0.99). The ratio of plot LAI to the whole slope average (y,) varies nonlinearly
along the horizontal length of plots from slope top (x, m), with the relation of y,==9x107"x"+2x10™°x*+1x10*x, 0.829
(R>=0.78). This relation can be used to estimate the slope mean LAI from the LAI measured at certain slope position. The
slope variation of LAI mentioned above is mainly caused by the difference of air temperature and soil moisture among the

plots with different slope position and elevation.
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Table 1 The basis information of sample plots of the L. principis-rupprechtii plantation

o me EECO) e O e ﬁﬁ;ﬂﬁ?ﬁ i frqu;;i?m BB

Plot No  Elevation Slope Slope ¢ i depth  density/  Canopy Mo/ cm Tree Clear Canopy

degree  position (Bi/hm?)  density DBH height length diameter
1 2524.5 36 as >100 948 0.74 20.21 17.07 2.38 3.91
2 2506.9 35.5 Bk >150 914 0.76 19.50 15.65 1.56 5.06
3 2489.7 31.2 B I >150 922 0.72 19.94 16.63 1.41 5.15
4 2474.1 27.1 CiS 200 936 0.75 21.00 17.12 1.39 5.61
5 2460.4 26.5 Cis 200 931 0.78 21.29 17.59 2.60 4.91
6 2447.1 37.1 CS 200 906 0.71 19.46 16.44 2.12 411
7 2429.0 35.8 B 200 932 0.76 20.63 17.60 2.38 3.56
8 2411.4 35.0 e 200 868 0.81 20.65 17.90 2.43 6.44
9 2394.2 35.6 e 200 930 0.74 20.49 19.07 2.60 4.05
10 2376.7 275 R 200 704 0.62 21.20 18.57 3.15 5.08
11 2362.9 28.9 R >100 762 0.68 20.52 17.48 2.11 5.88
12 2348.4 36.8 LN 200 805 0.71 18.71 15.72 1.84 5.37
13 2330.4 36.1 BF 200 935 0.80 19.36 14.76 2.76 3.81
14 2312.6 36.6 BT >200 941 0.74 18.28 16.92 2.50 3.75
15 2294.7 37.2 BF 200 893 0.72 17.74 15.15 1.80 4.94
16 2276.6 37.1 Bl 200 933 0.75 18.85 16.00 2.53 3.39
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Fig. 2 The variation of forest canopy LAI of L. principis-

rupprechtii plantation along the distance from slope top

TR S BEYE A A AR AR TS TSR SR . LAT 5 305 T (B ) 25 (0 A0 LU A, SR 5 e e AT TV /KO

P (BT B ) B AR (P 3)

http ; //www.ecologica.cn



12 1] ErsE A NEILRBAEILE A A TSR LAL B35 R R 5

08 A

06 -

y=-9X107%3+2 X102+ 0.001x> + 0.829 y=-0.5952x3+ 0.3583x2+ 0.4018x2 + 0.829

04 1= R2=0.7791 2 R2=0.7791

HYm A E A
Ratio to the slope average

0 1 1 | | 1 | | 1 |
0 100 200 300 400 O 0.2 0.4 0.6 0.8 1.0

06 — -

Hym a2z E
Slope average LAI

y=-3X10"%3+7 X107%2+0.0031x2- 0.5315 y=-1.8502x3 + 1.1139x2+1.2492x - 0.5315
-06 L R2=0.7791 L R*=0.7791
7K F-3k K Horizontal slope length/m FXFKE3E K Relative horizontal slope length/m

B3 fedtEMRAE LAl S EFHENILEEERMEEFETUKFERNEL
Fig.3  Variations of the ratio to the slope average ( (a), (b)) and the difference with the slope average ( (c¢), (d)) of the canopy LAI of

L. principis-rupprechtii plantation along the horizontal distance ( (a), (c¢)) and the relative distance ( (b), (d)) from the slope top
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