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Assessment of the influences of landscape fragmentation on regional habitat

quality in the Manwan Basin
LIU Shiliang*, YIN Yijie, YANG Juejie, AN Nannan, WANG Cong, DONG Shikui

School of Environment, State Key Laboratory of Water Environment Simulation, Beijing Normal University, Beijing 100875, China

Abstract; Dam construction and the subsequent land use change have obvious impacts on regional ecosystems. Not only the
landscape pattern, but also the regional habitat quality are affected by these human activities. Taking the Manwan Basin of
the Lancang River as a case study, habitat quality changes and key patch distributions of the whole study area and four sub—
study areas ( reservoir head zone, reservoir center zone, reservoir trail zone, and control zone) before and after dam
construction were determined based on remote sensing images and GIS techniques, considering multiple factors ( elevation,
land use, and distance from water) and the dispersal ability of the focused species. The probability of connectivity index
(PC) was a proxy for habitat quality in this study. Dispersal distances were set at 100, 300, 500, 700 m and 1000 m to
calculate the PC index, which was further used to identify the importance level of habitat patches. The results showed that
the degree of habitat fragmentation for macaques increased in the Manwan Basin, while the landscape connectivity between
habitat patches and the percentage of key patches decreased after the construction of the Manwan hydropower plant. Regional
habitat quality clearly declined, and the change in landscape pattern indicators in the four sub—study areas was similar to

that in the total Manwan Basin. The PC index clearly decreased over time by about 55.51% on average, and there were 317.
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2 km” of high—level patches converted to much lower levels from 1974 to 1991, while there were slight declines in the
hydropower operation period. Habitat degradation occurred mainly in the south and west regions, especially in the reservoir
tail zone, where patch number increased nine—fold while the landscape connectivity decreased by 81.48%. A linear -
regression analysis indicated that the landscape connectivity index was positively associated with the percentage of landscape
area index (R*=0.9729) , but had a negative correlation with the patch number index (R*=-0.6106) ; Kendall’s tau—b
(71,) coefficient indicated that, except for the total edge index (TE) , all of the other landscape pattern indicators ( number
of patches (NP), largest patch index (LPI), percentage of landscape index ( PLAND), percentage of like adjacencies
(PLADJ]), connectance ( CONNECT) , and Shannon’s diversity index ( SHDI) ) showed a remarkable correlation with
landscape connectivity. It can be seen that the more serious the landscape fragmentation was, the more landscape
connectivity and habitat quality were reduced. The percent increase in the dominant vegetation cover of habitats, which
caused the PLAND to increase, can be an effective measure to restore habitat quality. In addition, the protection of key
patches and the construction of an ecological corridor, which would enhance the landscape connectivity, would contribute to

habitat quality recovery and the maintenance of landscape ecological functions.

Key Words; Manwan Dam; landscape pattern; landscape connectivity; fragmentation
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Table 1 Suitability values assigned for habitat patches under the influence of different landscape factors
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Table 2 Landscape metrics at landscape scale in Manwan Reservoir area from 1974 to 2006

Ay Year NP LPI TE /107 m PLADJ CONNECT SHDI
1974 1902 36.43 45.62 97.99 1.05 0.93
1991 14779 18.38 128.38 94.43 0.57 1.27
2006 12320 22.41 145.11 93.71 0.57 1.19

NP : BEHEL Number of Patches; LPT: fit KBEHHEEL Largest Patch Index; TE ;i< ¥ Total Edge Index; PLAD]: #H{BI4BIT 43 Lt Percentage
of Like Adjacencies; CONNECT : 3% £ 5% Connectance ; SHDI ; 4 ZFE M5 5L Shannon's diversity index
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Table 3 The PC value under different dispersal distances in 1974, 1991 and 2006
Y HHE B Dispersal distances

WFFEAEAY Year

100 m 300 m 500 m 700 m 1000 m
1974 0.49 0.50 0.51 0.52 0.52
1991 0.19 0.21 0.23 0.25 0.25
2006 0.17 0.20 0.22 0.25 0.25
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Table 4 Landscape pattern indices and PC index in four study zones in 1974, 1991 and 2006

25 [ 3% . Spatial position {7} Year PLAND NP TE /10 m PLADJ CONNECT PC
JEH The reservoir head zone 1974 61.30 37 3.11 93.07 14.86 0.34
1991 45.73 208 5.74 83.68 6.85 0.14
2006 57.18 187 7.21 83.69 6.38 0.25
JErh The reservoir centre zone 1974 49.70 44 3.47 90.69 10.57 0.20
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ZE[A){3; B Spatial position AEY Year PLAND NP TE /10~ m PLAD] CONNECT PC
1991 41.79 244 7.01 78.56 5.87 0.11
2006 50.26 225 8.79 77.62 6.44 0.16
JEEJZ The reservoir tail zone 1974 54.59 39 3.58 91.26 11.07 0.27
1991 31.56 253 6.37 74.12 5.15 0.03
2006 36.42 375 8.32 70.87 4.90 0.05
Xt HR4L The control zone 1974 75.01 32 2.59 95.16 11.90 0.55
1991 69.37 81 5.21 90.08 9.94 0.45
2006 71.66 83 6.80 87.64 12.22 0.46
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Fig.4 The comparisons of PC values in different sub-study areas
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Table 5 Linear-regression analysis among five landscape pattern indices and landscape connectivity

3 iTtig

5T Parameters PLAND NP TE /10 5m PLAD] CONNECT
J7 2 Equation y=0.012x-0.401 y==0.001x+0.427 y==0.044x-+0.497 y=0.018x-1.248 y=0.040x-0.106
R? 0.973 0.611 0.289 0.676 0.607

P <0.01 <0.01 >0.05 <0.01 <0.01

*6 EVREEBSENERENEEREH
Table 6 Kendall’s Tau-b analysis among PC and five landscape pattern indexes
FE#5 Indexes PLAND NP TE/10™ m PLADJ CONNECT
Ty 0.939 ** -0.697 " -0.394 0.667 ** 0.667 **

# * the data are remarkably correlative when the confidence coefficient equals 0.01

KNG TG, 18 75 15 X AR AR 1974 4518 753.35 kA3 1 1991 4E£1 601.92 km® , 2 J5 B & R
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Vi AE XS OULRUBE [ R B ] i b A 25 R e 52 ) 32 BRI AE i 1, P T RO R s 4% A AR R AR 4
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