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Abstract: To estimate temporal change of regional tree diversity in Xishuangbanna, Southwest China, for this, we
selected sampling plots from four forest vegetation types through field survey, including tropical rainforest ( TRF) , tropi-
cal seasonal moist forest (TSMF) , tropical lower montane evergreen broad-leaved forest (TEBF) and tropical coniferous
forest (COF). We used remote sensing imageries to map the distribution of four forest vegetation types for four different
time periods 1992, 2000, 2009, 2016. Evenness indices of Simpson, Shannon-Wiener and Scaling were used to compare
the tree evenness difference among the four forest vegetation types. Scaling index and grey correlational evaluation model
were used to measure the biodiversity change in Xishuangbanna in four periods. The results were as follows: (1) Forest
area showed a decreasing trend during 1992 to 2009 and then increasing to 2016, proportion of changing forest area found
to be 65.5% in 1992 decreasing to 53.42% in 2000, then kept 52.49% in 2009 and increasing to 54.73% in 2016, but
TRF area showed a decreasing trend during 1992 to 2016. (2) Four forest vegetation types had a significant difference
that contributes to biodiversity, the tree evenness of four forest vegetation types were in the order TRF> TEBF> COF>
TSMF, the richness of four forest vegetation types were in the order TRF> TEBF> TSMF> COF, this sorting of vegeta-
tion’ s contributions to Xishuangbanna tree diversity was TRF> TEBF> TSMF> COF. (3) Tree diversity of TRF and
TSMF showed a decreasing trend from 1992 to 2016, the tree diversity of Xishuangbanna forest vegetation in different
time periods were sorted as 1992>2009>2016>2000. The present study indicates that economic activity is an important
factor to affect the regional diversity in Xishuangbanna, and the conservation of tropical rainforest has a great significance
in maintaining biodiversity in Xishuangbanna.
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¥ Plot g3

A TRF Elevation (m)
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% COF [ — [

{E: TRF. G HAR; TSMF. $fFF55 ER I Ak, TEBF. P 1L 05 S Ak . COF. IR AR, 1A,
Note: TRF. Tropical rainforest; TSMF. Tropical seasonal moist forest; TEBF. Tropical lower montane evergreen

broad-leaved forest; COF. Tropical coniferous forest. The same below.
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Fig. 1 Locations of Xishuangbanna and sample plots
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Note: OTH. Other vegetations.
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Fig. 2 Map of main forest vegetation types in Xishuangbanna in 1992, 2000, 2009 and 2016
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F1 EANEANETEFMERTARASHEEEY
Table 1  Tree diversity indices of main forest vegetation types in Xishuangbanna
s ] | S
L HFPESE b TRF TSMF TEBF COF
Diversity index
B T AR 2 500 2 500 2 500 2500
Area of each plot (m?)
FE 45 B 4 1 2 1
Plot number
- 24 4 b K 55+11.34 29 35 27
Average species number
- 47 4 Bk £ 220+12.4 252 151 185
Average plant number
HS 0.95+0.01 0.46 0.85 0.53
3.45+0.28 1.35 2.70 1.54
D’ 3.72+0.24 2.39 3.14 2.47

T Bl =PI E+bRME2 ; TRE. PR TSMF. i 2 1R AR TEBF. BT L3 SR IR MK COF. LSk, T IR,
Note: Value=x+s; TRF. Tropical rainforest; TSMF. Tropical seasonal moist forest; TEBF. Tropical lower montane evergreen broad-leaved

forest; COF. Tropical coniferous forest. The same below.

F 2 1992—2016 FFEEHRMEHETTA Scaling
EESHEMEHRENE [w(k)]

—_
N
1

—_
o
1

Table 2 Tree Scaling diversity index change and

weight [ @ (k) ] of main forest vegetation

x
[}
el
£
#5081
types from 1992 to 2016 f% s
0.6
. o Ko
Scaling £ & Z HE MR 5L & <
p Scaling diversity index X 80.44 . TR
i w(k) ) ® TSIF
Vegetation 0.2 W TEBF
1992 2000 2008 2016 < * COF
0.0 T T T T
TRF 48.31  47.53 4741  46.78  0.36 1992 2000 2008 2016
FE49 Year
TSMF 23.90 23.47 22.84 22.81 0.17
TEBF 40.86 40.26 40.24 40.66 0.30 & 3 ﬁl?fﬂi%f%ﬁﬂ%ﬁ%ﬁﬁ*%ﬁ@ﬁﬁ
COF 22.87 21.64 22.84 22.73 0.17 ﬁ(é%ﬂ%*ﬁﬁﬂxﬁ’ﬂﬁ

Fig. 3 Change in grey correlational index of tree diversity

of main forest vegetation types in Xishuangbanna
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