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A quantitative analysis on the landscape pattern change in Menglun, Xishuang

banna, China

LIU Werr Jun, MA YouXin, HU Hua Bin, CAO Min, LI Hong-Mei (Xishuangbanna Tropiaal Botanical Garden, CAS, Kunming
650223, China) . Acta Ecologica Sinica , 2006, 26(9) : 3088~ 3097.

Abstract: Menghin Township in Xishuangbanna is located in the tropical rain forest region of Southern Yunnan, China.
Biodiversity is high in Menglun, and it is representa ive of other areas within Xishuangbanna because they have similar environment
onditions, ehnic culture and ecwnomy development. Although part of the Xishuangbanna National Reserve is located within
Menglun, pressure from population growth and econamic development, particularly the expansion of cash crop, have grealy
modified the landscape, resulting in significant forest fragmentation.

The change in landscape spatial pattern between 1988 and 2003 were analyzed using Landsa TM/ETM images and the
program FRAGSTATS. Landscape diversity, patch characteristics, and the spatial distribution attributes of different landscape
elements were analyzed quantitatively and their changes over time were compared. Most indices are presented for the landscape and
class level to show the overall characteristics of the landscape. Indices at the patch level were mainly used to calculate the average
value for each class. Human dominated landuse classes (e. g rubber plantation, orchard and urban areas) have grealy
increased. The area of rubber plantation exceeded forested area and became the largest land cover category in 2003. This resulted
ina more even distribution of the major landscape elements, and thus there was an increase in the landscape diversity and
evemess idices. The expansion of rubber plantation fragmented forested areas, inareased the number of the paches from 368 to

441, and reduced the mean patch sizes from 44 km? to 21 km*. The shape of the largest patch was simplified, and as aresult, the
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ore area (with edge depth of 20 m) of forested area decreased and became functionally isolated. The spatial context of other
landscape elements also changed. With the exception of rubber plantations, most of the other landscape elements have fewer
chances to intersperse wih each other. In conclusion, the major factor influencing these changes has been the spread of rubber
plantations. I this trend continues, we can expect futther deterioration of the regional environment. Rational land use planning is
needed to prevent the further fragmentation of forested area and preserve the functional connedion between forest patches based on
landscape ecology theory.
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Table 1 The landscape classification system
o
1) The first class The second class The third class
[, 29
’ 1 Famland 11 Paddy field
( ? 121 Fallow
12 Dry land
, ) ) land
2 2 Plantation 21 Orchard
22 Rubber
plant ation
23 Vanilla
4 15 plantation
’ a 3 Forest 31 Forested area
32 Shub land
2.1 33 Cleared land
4 .
15a » 1 ) Residential area 41 Buik up
: 2003 . 21
42 Special land Garden
422 Nursery
: 1988 , 5 Water
. 51 Water
;2003 area
52 Sand
5 2
Tahle2 The landscape diversity of 1988 and 2003
’ Year
Indices
, 1988 2003
PR 11 13
, ) 2003
MSIDI 1. 20 1. 28
) SIEI 0. 77 0. 78
2.2
2
2.2.1 , ,
1988
2 2
( 2a, 63hm, 44hm , ;
2 2
2003 150knt, 2knl( 2a),
2
( 2b) . .
2.2.2 ,
[3]
2¢) s ( 2d) R
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Fig. 2 The shape features of different patches and their dhanges over time
(a) MPS( hm?), (b) ARFA-AM (hn?) , (¢) SHAPEMN, (d) SHAPE. AM
11— Paddy field,21 — Orchard, 22— Rubber plantation, 23 — Vanilla plantation, 31— Forested area, 32 —
Shrub land, 33— Cleared land, 41 — Builr up, 2 — Garden, 51 — Water, 52— Sand, 121 — Fallow land, 422 —
Nursery 7, the same below
2.3
2.3.1 3
( ED 33) Table3 The frequency distribution of the forested area
? (hm?) Number of Patches
( PD, 3b) Area class of patch 1988 2003
<=1 150 179
2
1~ 10 178 184
’ 10~ 50 21 30
) , , 30~ 100 4 7
100~ 500 8 8
’ 500~ 1000 2 1
s 5 P 1000~ 2000 2 0
2000~ 3000 2 2
[21 2 > = 3000 1 0
, 2003 1988 100hm Total - Al
2
, 100hm
2 2
; 1988 3000hm™~, 2003 3000hm s
(3

, 2003 ,
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