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Effects of topography and historical disturbance on canopy height structure of tropical forests in Menglun
Xishuangbanna China. HU Yuan' DENG Yun"" WANG Bo® ZHOU Ronghua’ YUAN Shengdong' LI
Junsong” LU Huazheng' LIN Luxiang' ( 'CAS Key Laboratory of Tropical Forest Ecology Xishuangbanna Tropical
Botanical Garden Chinese Academy of Sciences/National Forest Ecosystem Research Station at Xishuangbanna

Mengla 666303 Yunnan China; >Administration Bureau of Menglun Xishuangbanna National Nature Reserve
Mengla 666303 Yunnan China) .

Abstract: With the combination of airborne Lidar and panchromatic images in 1981 and 2021 we investigated the
canopy height structure of tropical forests in Menglun sub-reserve in the Xishuangbanna National Nature Reserve of
Yunnan Province and analyzed its relationship with environmental factors by using multiple regression tree ( MRT)

method. The results showed that forests in the Menglun sub-reserve could be clustered into seven types based on
canopy height structures with tropical rainforest monsoon evergreen broad-leaved forest secondary forest and
flood plain forest as the main types. The potential solar radiation altitude terrain profile curvature slope and the
brightness value of imageries in 1981 and 2021 were main factors that drove the classification. The tropical seasonal
rainforest dominated by Pometia pinnata occupied the largest area in valley and lowdand. The monsoon evergreen
broad-eaved forest dominated by Castanopsis echinocarpa mainly distributed in the ridge and disturbed areas. The sec—
ondary forests had homogeneous canopy surface which was significantly different from the primary forests. The activi—
ties of swidden agriculture about three decades ago had legacy impacts on the physiognomy of secondary forests.

Key words: tropical seasonal rainforest; canopy height; swidden agriculture; LiDAR; multiple regression tree.
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Table 1 Canopy height characters of different multiple regression tree ( MRT) groups ( mean+SD)
50 X 50 m 95%
MRT group Mean Closure Skewness of ~ Most dominant
Amount of  95% quantile canopy (%) canopy height  canopy height Frequency of = Range of
50 Xx 50 m  canopy height height (m) most dominant  dominant
plot ('m) ('m) canopy height canopy
(%) height ((m)
1 Group 1 147 41.7+6.7 26.6+6.1 88.4x12.0 -0.34+0.48 29 3.3x1.5 20~38
2 Group 2 124 342 + 6.8 22.5+4.5 91.9+9.1 -0.24+0.43 20 5.0+2.8 16~27
3 Group 3 30 30.5+10.4 14.3+7.2 54.1+23.6 0.58+0.71 5 5.8+3.3 0~16
4 Group 4 9 16.2+3.7 7.3+2.3 28.8+15.0 0.70+0.83 0 12.9+8.4 0~10
5 Group 5 12 17.1£3.0 13.3+1.9 88.7+6.8 -0.78+0.41 13 15.6+4.9 11~14
6 Group 6 31 19.3£2.0 15.3+1.6 95.2+4.9 -0.69+0.57 15 13.7 +4.6 14~17
7 Group 7 47 23.5+4.1 16.7+2.8 90.9+10.3 -0.42+0.50 16 9.2+4.2 14~20
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2 ( MRT) DBH=10 cm
Table 2 Tree species composition with DBH=10 cm of different multiple regression tree ( MRT) groups
MRT group Individual Total basal Maximum Amount Dominant species Importance
density area DBH of species value
(ind * hm™2) (m? « hm™2) (cm) (%)
1 341 34.62 130.0 44 Pometia pinnata 9.9
Group 1 Lasiococca combert var. pseudoverticillata 8.6
Acronychia pedunculata 5.9
Ficus sp. 5.5
Pouteria grandifolia 5.2
Baccaurea ramiflora 4.3
Gironniera subaequalis 4.1
Syzygium oblatum 3.6
Sumbaviopsis albicans 3.4
2 400 23.22 81.2 47 Pometia pinnata 10.7
Group 2 Fordia leptobotrys 7.8
Gironniera subaequalis 5.9
Baccaurea ramiflora 5.3
Xanthophyllum flavescens 5.2
Mayodendron igneum 5.1
Actinodaphne henryi 4.0
Syzygium megacarpum 3.5
Celtis biondii 3.3
3 204 30.90 146.0 26 Pometia pinnata 20.2
Group 3 Aglaia lawii 12.4
Toona ciliata 7.6
Acronychia pedunculata 6.9
Dichapetalum gelonioides 6.0
4 Group 4 137 4.79 53.8 8 Broussonetia papyrifera 67.6
5 Group 5 678 18.73 33.9 15 Castanopsis echinocarpa 53.3
6 Group 6 615 19.88 35.9 19 Castanopsis echinocarpa 59.5
7 Group 7 622 24.62 46.8 23 Castanopsis echinocarpa 57.2
1>3>7>2>6>5>4, (30.5+£10.4 m) 1
3
3 (14.3£7.2 m)
3.1 12 26.6£6.1  22.5:4.5 m)
12 ( 54.1%+23.6%) (0.58+0.71)
67.8% o 2 3
o 1 1981
2 1
3
B 1 2 95% 1
(417467 m  34.2+6.8 m) 2 .
30~60 m 4 95% (16.2+3.7 m) .
5 12 (7.32.3 m) (28.8%+15.0%)
(20~38m 16~27 m) ( 0 m)
*, (12.9% +8.4%)
1 2
(9 ) . 2021
27-28 . 4
1 o 4
1 2 0
o 5.6.7 95%
5 3 95% (17.123.0) .(19.3£2.0) (23.5+4.1) m
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