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Abstract; Wetlands, unique ecosystems formed by the interaction of land and water, are susceptible to climate change and
human activity. Landscape developmental processes are an important subject in the fields of geography and ecology.
Landscape pattern index is an indicator of landscape structure, composition, and spatial configuration. In this paper, we
discuss changes in landscape patterns in Baiyangdian wetland during 1984-2014, and the driving forces behind these
changes, based on Landsat Thematic Mapper (TM) and GF-1 remote sensing images. A landscape classification system was
formulated, and landscape pattern indices were selected at the landscape and class levels to reflect patterns in structural
composition and spatial configuration and to analyze the evolution of the landscape. Our results showed that the area of
emergent and submerged plants had decreased, and farmland and residential areas increased rapidly. Open water showed an
“Iincreasing-decreasing-increasing” tendency, while forest and bare land area did not change significantly in the study
period. The wetland area ( emergent plants + submerged plants + open water) decreased from 1984 to 2014, with an

average area of 25,008 ha before 1998 and 21, 573 ha after 1998. Emergent plants were the main cover type in
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Baiyangdian, covering 37%—61% of the total study area, followed by farmland, submerged plants, and open water.
Interconversion among emergent plants, submerged plants, and open water occurred with changes in the hydrologic regime.
Over the past three decades, farmland has had the largest average patch area, followed by emergent plants. Emergent plants
had the highest patch area index and dimension index, indicating that this was a dominant cover type in the study area. In
addition, the cohesion indices of farmland and emergent plants were highest and showed a smoothing trend, while
residential areas, forestland, and bare land showed a discrete distribution, high degree of fragmentation, and inferior
connectivity. Shannon'’s diversity indices showed a decreasing trend in Baiyangdian from 1989 to 2004, during which the
landscape pattern tended to be unstable, and cohesion indices and wetland connectivity increased. Shannon’s diversity
indices, cohesion indices, and landscape heterogeneity increased between 1984 and 1989 and between 2004 and 2014.

Population and economic development are major factors affecting changes in landscape patterns in Baiyangdian.
Key Words: landscape pattern index; driving forces; Baiyangdian; lake wetland
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Table 1 The changes in area of each type of landscape in Baiyangdian wetland during the period 1984—2006 (hm?)

Efy HEKAEW) YUKAEY) Ak ik A H b S R i
Year Emergent plant  Submerged plant Pure water Farmland Forest Residential Bare land
1984 19351.10 836.62 860.61 9058.44 414.85 698.42 647.38
1988 11639.92 7201.94 8178.29 3577.36 88.11 963.98 217.82
1992 17094.01 4784.24 3029.97 5498.22 60.98 916.99 483.01
1994 18216.42 3764.58 3921.07 4738.24 224.24 871.21 131.66
1998 18067.96 4096.81 3998.16 4653.53 38.51 845.57 166.88
2000 17178.22 3232.33 2794.37 7285.44 68.67 1038.02 270.37
2004 16400.96 2021.56 1512.71 10240.07 307.68 1283.25 101.19
2006 15318.56 2910.75 2290.79 9793.07 161.15 991.02 402.08
2009 15001.22 2730.43 1920.61 10706.74 114.49 1135.78 258.15
2011 13093.66 3594.17 3277.88 9913.85 106.16 1311.77 569.93
2014 13196.78 2522.52 5851.68 8073.30 237.25 1924.81 61.08
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F2 1984—2014 F B ¥R SIS WM AR EREHIER (hm?)
Table 2 Matrix of area transformation of landscape types in Baiyangdian wetland during the period 1984—2014 ( hm?)

T B EL TR
TEII;E/; Lan?jijf types ! 2 3 4 5 5 6

1984—1998 1 14044.02 3061.02 2005.97 32.43 0.00 196.44 11.22
2 133.07 179.13 523.82 0.00 0.00 0.6 0.00
3 41.40 132.58 668.71 2.84 1.96 13.12 0.00
4 3552.86 531.13 398.21 4291.70 21.01 111.20 152.33
5 84.86 3.67 0.95 295.85 13.43 15.83 0.26
6 113.64 36.62 14.36 26.46 1.34 505.33 0.67
7 98.11 152.66 386.14 4.25 0.77 3.05 2.40

1998—20014 1 11148.61 959.12 1655.56 3405.68 43.66 808.13 47.2
2 1357.99 967.3 1414.46 200.54 9.56 144.37 2.59
3 530.69 585.55 2702.89 98.83 5.53 65.29 9.38
4 60.58 7.47 53.94 4222.97 165.62 141.05 1.92
5 0.00 0.00 2.53 23.69 6.63 5.67 0.00
6 74.05 2.43 10.61 20.72 6.20 731.56 0.00
7 24.86 0.65 11.69 100.87 0.05 28.75 0.00

1984—2014 1 11561.98 2013.37 3688.59 1137.77 9.71 881.74 57.95
2 185.35 72.68 568.54 0.00 0.00 9.60 0.44
3 102.77 53.08 631.95 5.75 0.00 66.95 0.11
4 1130.90 220.21 575.54 6628.46 196.52 304.40 2.41
5 42.42 0.50 29.98 275.98 25.89 40.08 0.00
6 48.34 6.42 15.09 12.21 4.96 611.4 0.00
7 125.02 156.26 342.01 13.12 0.16 10.64 0.17

1=K A Emergent plant; 2. JUKAEY) Submerged plant; 3. 4l /KR Pure water; 4.4 H Farmland ; 5%k Forest; 6. JE RS Residential ; 7 #f
+#h Bare land
3.2 FHFTENR L SOWAS R A8 AR 2 AT
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K5 R T AEBERSS AL KOE 45 B 5ol R de B0 A8 (b 35, SIS AR (MPS) 75— & 2 B 148
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Baiyangdian wetland from 1984 to 2014
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