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Abstract: This study took Honghu National Nature Reserve as an example to investigate the driving forces on Landscape pattern
changes based on the land use and land change data of 1974, 1979,1984, 1990, 1996, 2001, 2006, 2009, 2014 and 2017,
which were obtained from interpretation of Landsat images. Correlation analysis was adopted for finding characteristics of the inter-
action by combining with meteorological hydrological data such as temperature, precipitation and water stage. The results showed
that; Land use intensity index risen from 207 at the begining of the study to 249.36 at the end of the study during the period of
1974-2017, these changes were more due to enlargement in the interference of human activities for land-use change. About 30% of
the natural wetlands translated into ponds, farmland and bottomland and construction land by 2017. The landscape pattern indices
of different types have changed greatly, the lakeside zone has formed a low enclosed ponds dominated by aquaculture after entering
twenty-first Century. On the whole, landscape tended to be diversified, fragmented, reduced in connectivity and weakened in sta-

bility. The correlation coefficient between land use intensity index and the composite index of landscape pattern is 0.84, it shows
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that LUCC is very closely related to the landscape pattern. With the increase of land use intensity, the landscape is more fragmen-
ted, the degree of connectivity between patches is weakly, the landscape aggregation degree of the area is decreasing, and the land-
scape heterogeneity is increasing. In general, the Honghu Wetland Nature Reserve is affected obviously by human interference. The
goal of maintaining the balance of Honghu wetland ecosystem is achieved through rational exploitation and utilization, returning
farmland to grass and lake, restoring the vegetation of the lakeside zone, increasing the diversity of its aquatic plants, realizing the
effective restoration of the wetland, improving its structure and function. A combination of the natural restoration of vegetation and
the establishment of demonstration area of vegetation restorations is carried out, and the hygrophilous vegetation, emergent aquatic
vegelation, floating vegetation, floating-leaved vegetation, and submerged vegetation, should be constructed from the lakeside to
the heart of the lake.

Keywords : Remote sensing images; land use and land change; Honghu Wetland Nature Reserve; landscape pattern change
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Fig.1 Location of Honghu Wetland Nature Reserve
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Tab.1 Description of Landsat images in this research

s S B T
Landsatl MSS 197446 H 6 H 60 132/39
Landsat3 MSS 1979 4E 6 H 16 H 60 132/39
Landsat5 MSS 1984 4-8 A 16 H 60 123/39
Landsat5 TM 199049 F 2 H 30 123/39
Landsat5 TM 1996 4E 6 H 14 H 30 123/39
Landsat5 TM 2001 4E7 H 30 H 30 123/39
Landsat6 TM 2006 4F 6 A 10 H 30 123/39
Landsat5 TM 2009 4F7 A 20 H 30 123/39
Landsat8 OLI 2014 4F 10 H 6 H 30 123/39
Landsat8 OLI 2017 4= 8 A 27 H 30 123/39
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Tab.2 Confusion matrix of classification of Honghu Wetland Nature Reserve in 2017

KA ik A HLHE LRG| Hfth BAN FPHE I/ %
Bl 98 0 2 5 16 121 80.99
qit| 0 72 8 0 8 88 81.82
Higk 1 2 162 0 8 173 93.64
W 5 0 0 115 0 120 95.83
oAt 0 1 1 0 161 163 98.77
LA 104 75 173 120 193 665
G RE E % 94.23 96.00 93.64 95.83 83.42

JORSE =91.43% , Kappa Z%7=0.89
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Fig.2 Land use/land cover classification of Honghu Wetland Nature Reserve during the period of 1974-2017

SCHIFSE DX EAACIRDE o A 23y 4 9 (3 3).
%3 MR E S b v

Tab.3 Grade scale for land use intensity
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Tab.5 Landscape pattern synthesis index and land use intensity index

FEFR 1974 45 1979 4F 1984 4F 1990 4F 1996 4F 2001 4F 2006 4F 2009 4 2014 4F 2017 4F

L 207.00 219.33 222.49 228.89 235.07 234.37 244.54 226.83 237.70 249.36
F, 19.00 21.17 64.69 793.28 934.02  1623.07 1402.58  682.23 1025.96  1199.14
F, 67.59 60.43 115.77  1088.92  1283.74 2193.59 1896.97  942.63 1398.13  1630.57
F 26.27 26.57 68.69 782.42 921.53 1594.62 1378.24  674.00 1010.06  1179.92
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Tab.6 The area and percentage of each type of land use

WA iy iEKid A H ot

\
wh mA/km? /% WE/km? HH/% @A/km? H /% @B/km? HH/% EV/km? /%
1974 278.79  63.54 0 0 143.27 32.65 2.67 0.61 14.05 3.20
1979 220.78  50.32 0 0 144 32.82 63.05 14.37 10.95 2.50
1984 199.61 45.49 8.27 1.88 172.9 39.40 25.6 5.83 32.4 7.38
1990 22352 50.94 50.09 11.42 112.11 25.55 29.51 6.73 23.55 5.37
1996 268.73 61.24 46.17 10.52 60.33 13.75 19.37 4.41 44.18 10.07
2001 218.41 49.78 30.5 6.95 106.62  24.30 46.14 10.52 37.11 8.46
2006 202.11 46.06 73.92 16.85 93.76 21.37 16.45 3.75 52.54 11.97
2009 231.57  52.78 81.09 18.48 100.24  22.85 15.11 3.44 10.77 2.45

2014 219.38 50.00 90.68 20.67 86.19 19.64 10.32 2.35 32.21 7.34
2017 229.38 52.28 66.22 15.09 61.58 14.03 12.82 2.92 68.78 15.68
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Fig.4 Inter-annual changes of number of various plaques and cohesion in class-level
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plaques and contagion in landscape-level
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