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1. Delaunay triangulation routine
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Figure 1. Spatial point patters of trees (left) and a three dimensional triangular irregular network (right)

césg )m )é oMeaLﬁ 5..»9,0..) d._v.}a3 s wLw‘)J °d"‘:’g5“’))‘. Lgl.beéﬁs GWAS \_JLAM 9 SCl UA>LM) w.iJL.A -y de&
Table 2. Mean of SCI and stands' quantitative characteristics based on 30 inventoried sample plots in each stand

e
Lals sl by o> e oSty ©9) ek e s s
scl o7 (sa - (s ™ o =

Simpson o Density 2 (sl Beech Watershed
Range index Standing (N/ha) ~ Basal area frequency No

of SCI Vol. (m¥ha) (m?/ha) ?C'\r/r']g’ '

4,2-9.8 6.50 1.2 635.0 257 36.4 42.4 92.2% 46

2.7-109 5.96 1.4 539.4 234 32.8 42.4 95.8% 49

3.2-11.7 6.61 1.4 520.7 366 32.8 35.3 90.1% 66A

3o lid gy (Siod g o 5l oolatnl b ooyl
9 =) 4m9) O GId S g Lot (Ko oS
Sysbas )15 0424 SCI 2zl L oogi (gL oo >
oAl jlaie b ps o g (dae gy Gl L aS
& adaly ol Ll (V) JSC8) b oo 20581 SCI
oo g 5T £985 23S 5 0055 o515

(V' Jgoz) o9

3 SCI ozl Ol s &l ¥ Jga wlal
Lol ea,lo S8 VV/Y g VIV oue g0 oy ddlnie dw
Sy 55 aihte o 8 sl Sl ) S
Lol o 55 5yl0 sime kel g5 a5 ol # 00
(p>0.05) 5l 592
sy s 3 om R Sl st ¥ S
Ol Bl dgad ashad a0 Selo sanedie

...\.QQLSA



¥o- FOF 5 FFO doio V¥ line oF 5ot cumd ez Jlo olnl SIS ezl o)l S Ao

Delaunay triangulation Delaunay triangulation

prt C4, aasta 2020 $CLO=7.68 prtD7, aasta 2020 $CLO=5.52

SCI=6.45 $C1.999 = 6.45 sCI=5.23 $C1.999 = 5.23

r 1 r 1
-17.84 -7.84 2.16 12.16 -17.84 -7.84 2.16 12.16

Delaunay triangulation

PprtH4, aasta 2021 SCLO=5.25

SCI=5.25 $C1.999 =5.25

r 1
-17.84 -7.84 2.16 12.16

Dlaan 99 9 (O )0) blas bl y R 138le 5 51 ol Jogya (lageam nd (gannidie Jhg) (2g)5 5l aiged an =Y S5

Sl eal Judod a5 s o plis |y slddio S Sl gyl Ve Glopls &ges daxkad o o Ll oo
Ailoads B> dwlre jl glail>

Figure 2. Three samples of non-overlapping triangulation Delaunay method from R software based on points

(trees) and their two nearest neighbors in each circular sample plot of 10000 m? Gray areas indicate triangles
that were excluded from the calculation due to edge effect correction
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Abstract

Comprehensive description and quantification of stand structure are needed for managing or
maintaining forests as complex systems. The Structural Complexity Index (SCI) is a suitable criterion
for quantifying the structural heterogeneity of forest stands, which can be used to compare the
structural heterogeneity of stands. In this study, we used this index to quantify the structural
heterogeneity of three pure beech stands in the Hyrcanian forests of Iran. Forest inventory was
performed using a fixed grid of 150x200 m dimension and sample plots of 1000 m2 in watersheds of
46, 49, and 66a in Mazandaran province, where two stands were managed, and one was unmanaged.
Using the spatial coordinates and diameters of trees in 90 measured sample plots in the three stands,
we calculated the SCI index for each sample plot as well as its average for each stand. The results
showed that the rate of this index in these three stands fluctuated between 2.7 to 11.7. However, its
average in each region is approximately 6, without any statistically significant difference between
them. The results also showed that the amount of this index was positively correlated with the
variables of basal area and standing volume of the stands. The SCI index in protected forests with high
ecological quality can be used as a reference or baseline for assessing the suitability of management
techniques to maintain or enhance the structural heterogeneity of stands.

Keywords: stand spatial structure, pure beech stand, Kojor, Lavij, Bola.

* Corresponding author Tel: +989123198092 Email: akhavan@rifr-ac.ir



