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Abstract: [Objective] With a quantitative analysis conducted of the changes in the landscape pattern in
Shennongjia Forestry District due to the implementation of forest protection projects since 1990s as well as their
driving mechanisms, this study is aimed to explore the effectiveness of the conservation in this region and
provide a reference for the future ecological environment protection and rational land use. [Method] Supported
by remote sensing (RS) and geographic information system (GIS) technology and taking Shennongjia Forestry
District as the research object, with remote sensing images from three different periods of 1996, 2007 and 2018
selected as data sources, this paper has mainly employed land use transfer matrix, landscape pattern distribution
center of gravity model and landscape pattern index. [Result] Between 1996 and 2018, the landscape of forest

land and water areas has retained a stable and favorable state while there is a general decrease in the area of
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grassland and cultivated land showed; There has been a more significant tendency in the conversion of other
land types to construction land and such changes mainly attribute to human factors. [Conclusion] Ecological
protection and restoration projects such as returning farmland to forests in Shennongjia Forestry District have
been rewarded with a better integrated landscape pattern, enhanced landscape diversity in spite of aggravated
local fragmentation as well as more favorable socioeconomic and ecological space. On the other hand, due
attention should be paid to threats against ecological security induced by the booming local tourism with various
natural landscapes replaced by artificial patches. [Ch, 4 fig. 5 tab. 32 ref.]
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Figure 1 Land cover types in Shennongjia Forestry District basin in 1996, 2007, 2018
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Table 2 Land use structure in Shennongjia Forestry District basin in 1996, 2007, 2018

I Al LS 3z d3thi) B iSC
ERVkm® Wl ERBVkm® Rl EBVkm® Rl mRBVkm® e mBVkm® %
1996 3006.80 92.95 94.86 2.93 3.49 0.11 129.82 4.01 2.39 0.07
2007 2994.11 92.78 83.72 2.59 8.06 0.25 141.25 4.38 10.21 0.32
2018 3046.14 94.09 59.08 1.82 47.05 1.45 75.96 2.35 9.13 0.28
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Table 3 Land use transfer matrix in Shennongjia Forestry District of 19962007, 2007—2018 and 1996—2018

0y TR A 2007
rdth/km? o h/km? HEBEHH/km? Hiib/km? 7K 38/km?
bS] 2925.30 23.47 2.83 49.29 591
il 33.50 54.88 0.28 6.17 0.04
1996 BB 0.07 0.06 2.04 0.59 0.72
Bt 35.06 5.32 2.85 85.11 1.48
7Kk 0.18 0.01 0.06 0.09 2.05
A TR T 2018
h/km? Fih/km? A /km’ Hb/km? 7K 3/km?
H 2949.67 9.40 1531 17.38 2.36
il 36.92 42.99 0.93 2.40 0.47
2007 s dthiin 0.88 0.06 5.74 1.15 0.23
Hith 56.61 6.60 22.16 54.78 1.09
7KK 2.05 0.01 291 0.26 4.98
i AR a
H/km® B ih/km® A H/km? B th/km® K8 /km’
pS: ) 293521 14.35 25.45 26.35 5.43
Fith 48.10 4139 1.60 3.33 0.45
1996 jeianazinail 0.16 0.03 2.74 0.26 0.30
Mt 62.47 3.31 16.88 45.94 1.22

Kk 0.20 0.01 0.38 0.06 1.73
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Table 4 Landscape type transfer direction and distance

1996-2007 2007-2018 1996-2018
S
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it 5674.80 515.89 R 2895.32 263.21 b 5594.52 254.30 M
D 3088.72 280.79 R 7127.86 647.99 [T 5286.79 240.31 i)
A 9120.18 829.11 i) 2926.19 266.02 [iith ] 10 752.54 488.75 i3]
kb 6 124.45 556.77 i) 5135.85 466.90 4k 1 441.94 65.54 4k
7RI, 891.62 81.06 [liT:3) 2331.64 211.97 [life) 11 745.64 533.89 i3]
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Table 5 Change of landscape pattern index from 1996 to 2018

i

A FOMIEAY NP LPI 1 COHESION DIVISION SPLIT Al
bl 372 92.75 52.14 99.99 0.14 1.16 98.67
Hi 2228 0.27 2627 96.23 1.00 37 674.58 85.72
1996 R 274 0.02 64.51 86.60 1.00 11 459 303.82 72.60
M 4618 0.13 25.90 9227 1.00 134 702.27 78.60
7Kk 188 0.03 63.54 90.10 1.00 9165 348.78 72.24
it 404 89.47 59.14 99.99 0.20 125 98.63
Hi 2470 0.35 34.02 96.06 1.00 35191.27 85.05
2007 R 610 0.04 79.72 85.51 1.00 4732 108.88 71.91
Pt 4732 0.13 40.07 93.86 1.00 85981.12 77.94
it 1013 0.05 70.28 88.06 1.00 2 654 644.95 64.97
Mt 292 93.98 85.89 99.99 0.12 1.13 98.84
Hi 1923 0.14 29.42 94.54 1.00 112 169.27 83.75
2018 B 3168 0.11 66.81 88.65 1.00 522 690.55 70.45
Bt 4192 0.04 52.17 87.89 1.00 719 999.04 72.54

K 989 0.04 70.51 88.75 1.00 2563 736.66 67.51
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Figure 2 Landscape fragmentation and diversity index of Shennongjia Forestry District from 1996 to 2018
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Figure 3 Trend of GDP and total tourism revenue change in Shennongjia Forestry District from 1996 to 2018
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Figure 4 Local population and annual tourist reception change in Shennongjia Forestry District from 1996 to 2018
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