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Analysis of spatial structure and diversity distribution characteristics
of artificial afforestation forest based on rocky desertification control
in Dong ‘an County

Weidong Zhang Jianping Zhang Xuejun Jiang
Forestry Bureau of Dong’an County, Dong’an, Hunan, 425900, China

Abstract

[ Objective ] By analyzing the spatial structure index of the existing stands of different afforestation models of rocky desertification
plantations,the spatial structure and diversity distribution characteristics of different artificial afforestation models were understood,so
as to provide reference and suggestions for the formulation of follow-up management strategies for rocky desertification control
plantations in counties and the promotion of forest biodiversity management in counties. [ Method ] The artificial afforestation
forest of rocky desertification in the karst area along the Lengdong Highway in Dong ‘an County was taken as the research object.
The data of 17 standard sample plots were obtained by combining unmanned aerial vehicle remote sensing, GNSS receiver and field
sample plot survey.The spatial structure indexes such as mingling degree,neighborhood comparison,angular scale,openness,Hegyi
competition index, aggregation index and diversity indexes such as Shannon-Wiener index, Simpson diversity and evenness of
five different modes of artificial afforestation for rocky desertification control (Cupressus funebris pure forest,Cupressus funebris +
Melia azedarach mixed forest, Melia azedarach + Nerium indicum + Cupressus funebris mixed forest,Eucalyptus camaldulensis +
Cupressus funebris + Melia azedarach mixed forest,Koelreuteria paniculata + Cupressus funebris + Nerium indicum mixed forest)
were calculated by programming in Python,and the stand structure and diversity characteristics of different afforestation modes were
analyzed.According to the idea of the coefficient of variation method,the weight is determined to comprehensively evaluate the
spatial structure and diversity index of the sample plot. [ Result ] The mingling degree and neighborhood comparison of stand spatial
structure in the study area were at a low level, and the isolation degree of tree species was poor. The angle scale and aggregation
index showed that the distribution of forest trees was evenly distributed. The openness of the plot is at a high level, and the level of
competition among trees is low. Shannon-Wiener index, Simpson diversity index and evenness index showed moderate variation or
close to moderate variation level. The mingling index was significantly correlated with Specie richness, Margalef richness, Shannon-
Wiener index and evenness ( P < 0.01 ). The Hegyi competition index was significantly correlated with pecie richness, Margalef
richness, Shannon-Wiener index and evenness (P > 0.05).However,the average tree height,average DBH, forest age, altitude and
Hegyi competition index were not correlated with pecie richness,Margalef richness,Shannon-Wiener index and evenness index (
P > 0.05 ). [ Conclusion ] Different afforestation models will have a significant impact on the spatial isolation ( mingling ) of tree
species due to different tree species composition and configuration design.The effects of different afforestation models on DBH
differentiation ( size ratio ),horizontal distribution pattern ( angular scale ), growth space ( openness ),competition intensity ( Hegyi
index ) and distribution uniformity ( aggregation index ) were not significant. The effects of different afforestation models on diversity
were different and showed convergence. The comprehensive evaluation of the spatial structure index and diversity index of the five
different afforestation models were 1.326,1.751,2.018,1.852 and 1.940, respectively.The stand spatial structure and diversity of Melia
azedarach + Nerium indicum + Cupressus funebris afforestation model were the best ( 2.018 ),and the stand spatial structure and
diversity of Cupressus funebris pure forest afforestation model were relatively poor (1.326).
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1 172 | 10 | FEHES | BAAKt 45 SAOAR+5 5B | 8 3.8 3.1 1740 | 0.20 10
2 175 5 GKE | Akt 45 10 FEA 8 5.8 2.9 2200 | 0.39 10
3 175 5 GRS | ARt 35 750 +g ik 8 5.4 3.0 1500 | 0.26 35

+1 37Thk
4 175 | 5 GRS | ARt 45 6 Eﬁ ;;;iw 8 5.7 2.6 1520 | 0.32 25
5 180 | 5 ARE | AR 35 SHIAR +5 MR | 8 5.0 33 1380 | 0.22 35
6 187 | 6 GRS | ARt 35 10 FA 8 5.5 3.1 1160 | 0.20 35
7 190 | 10 | fEEEjes | BEaKt 30 TAR 433510 | 8 1.8 22 1240 | 0.23 50
8 197 | 5 | FEEEES | BELKT 45 10 FHA 8 8.1 4.1 2120 | 0.24 10
9 185 | 5 | fEEES | BEAKL 45 10 FA 8 7.9 42 1520 | 0.22 10
10 175 | 5 | S | Bkt 65 ’ ﬁfﬂ;m* 13 11.9 9.5 2320 | 0.59 10
11 190 | 10 | f5Ejes | BEaKt 35 10 FAA 13 9.1 48 1260 | 0.24 10
121200 | 5 |EHES | BoaktE 5 10 AR 8 3.7 3.3 800 | 0.10 70
13 195 | 10 | ¥5Es | BAARt 35 10 AR 10 8.7 52 1420 | 0.20 35
14 | 200 | 5 | #EFES | Bkt 35 10 AR 10 8.0 49 1680 | 0.20 35
15 175 | 5 BRE | AtaRE 55 10 7R 8 6.9 3.9 1440 | 0.20 10
16 178 | 5 BRE | AtaRE 55 10 AR 8 6.6 3.7 1140 | 020 10
17 170 | 5 | ¥5ES | BAikd 55 10 FEAR 13 10 6.9 1360 | 0.42 10

7E: M/ ( Cupressus funebris Endl. ) ; %/ ( Melia azedarach L.) ; ZEK¢ ( Koelreuteria paniculata Laxm. ) ; J27T#k ( Nerium oleander L. ) ;

i (Eucalyptus camaldulensis Dehnh. )
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&3 FRIEMREZBENS ZHEEENE. MUERESSEE

i3 | = T - eyl | SEMEZRSE Eofirys
e R P e el Bl R R e I B A R o
I CRARZEFK )| 0.000 | 0.008 | 0.029 | 0.092 | 0339 | 0.021 | 0.525 | 0.092 0.121 0.050 0.049 | 1326
I (7)THE 0.137 | 0.008 | 0.030 | 0.090 | 0424 | 0.021 | 0.598 | 0.090 0.196 0.082 0.075 | 1.751
I CEHR + 3¢ 0.173 | 0.008 | 0.036 | 0.092 | 0477 | 0.022 | 0.731 | 0.092 0.224 0.085 0.078 | 2.018
Trbk + 40K )
V*(jf ;ﬂj 0.113 | 0.009 | 0.032 | 0.074 | 0579 | 0.022 | 0.665 | 0.074 0.160 0.066 0.058 | 1.852
IV (25 +HR
+ S 0.169 | 0.008 | 0.030 | 0.088 | 0.530 | 0.021 | 0.665 | 0.088 0.193 0.078 0.070 | 1.940
FHE Weight | 0.3230 | 0.0168 | 0.0486 | 0.0478 | 0.1077 | 0.0145 | 0.0665 | 0.0478 0.1194 0.1078 0.1000
x4 HMEHETES SHERBNERES T
ST Specie £ EA - HEANTEEL B Margalef & &
Stand structure SpeciesRichness ShannonWienerIndex Equitability MargalefIndex
Fk> 55 StandDensity 0.114 -0.135 -0.212 -0.144
A5 CanopyDensity 0.554 0.326 0.189 0.444
JTH{E CanopyOpenness -0.554" -0.326 -0.189 -0.444"
S5k AveHeight m -0.429 -0.523" -0.521" -0.402
SPHAI% AveDiameter cm -0.236 -0.446 -0.51 -0.25
RIS Age year -0.252 -0.27 -0.257 -0.162
1 EJEFF SoilDepth cm 0.133 0.039 0.017 0.076
IR Altitude m -0.418 -0.489 -0.461 -0.371
BE7F Slope deg -0.082 0.088 0.115 -0.003
A HRERE RockExposure percent 0.017 0.092 0.113 0.078
{22 MinglingDegree 0.704" 0.812" 0.783" 0.654"
K/ \EEEL DominanceRatio -0.096 -0.070 -0.087 -0.115
U UniformAnglelndex 0.141 0.059 0.012 0.025
He;fg;iiiﬁidex 0.525" 0.326' 0.250° 0.292"

* IR p<0.05; ** FoR p<0.01
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