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Landscape changes and human activities in three gorges reservoir area: the case

of Yunyang County

GAO Qlll'l (State Key Laboratory of Resource and Environmental Information System , Institute of Geographic Sciences and Natural
Resources Research, CAS » Beijing 100101, China). Acta Ecologica Sinica,2005,25(10) :2499~2506.

Abstract: Over the period of Three Gorges Project (TGP), from the middle 1990’s up to the present the landscape in three
Gorges Reservoir area has been changed enormously. The frangible eco-environment system is being threatened by excessive
and careless reclamation in this area. Meanwhile, the economic development level is relatively low. The area is faced with
problems such as over-population, less cultivatable land, environment degradation and poor economic conditioin. The conflict
between economic growth and the eco-environment conservation is fierce. TGP and other relevant human activities exert
various influences on the environment, economy and society in the Three Gorges reservoir areas again. Thus, in this study, we
focus on the landscapes which may be subjected to dramatic and irreversible changes and study the major driving force and
mechanism.

In this study, Yunyang County is used as a case study to understand the complex interactions between human activities
and landscape changes. The study area has a special location, and the changes in this area appear as the functions of
government, economic and society decision-making. We use landscape indexes to quantify the spatial structure of landscape
patterns and explain the observed variation of landscape patterns based on a landscape classification of Landsat TM images of
Yunyang County in 1994 and 2002. Results indicate human activities are causing substantial subdivision of plots. which in turn
has created a more complex and fragmented landscape in 2002 than in 1994. It is shown that the changes in landscapes are
mainly displayed as conversion of sloping field into forestland and grassland. and of cultivated land into construction land, and
secondarily as conversion of barren into construction land, of forestland into shrubs and of grassland into forestland. Such

changes indicate that the landscapes have indeed experienced several changes over the last few years caused by human impacts.
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We also outline the impacts of main human activities which have already commenced in recent years, such as reusing
cultivated for other purpose, the adjustment of agricultural development, urbanization, infrastructure building and ecological
migration. These human activities are playing important roles on the changes of landscapes in this area. We try to assess and
predict the positive and negative effects of these human interventions to landscapes. Finally, we consider that the reconcilement
between ecological conservation and economical development is the key for the landscape sustainability. In a long run, the
landscape ecological restoration and rehabilitation are a vital method for constructing regional ecological security pattern in
Three Gorges Reservoir area.

Key words :human activities; Three Gorges Reservoir area; landscape patterns; Yunyang County
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Table 1 The patch types level index of Yunyang County in 1994

In 1994
Type Area(km?) Percent index  Patch density  Largest patch index Shape index =~ Number of patch
Paddy field 396. 074 4.610 0. 487 0.184 144. 55 7963
Dry land 1023. 462 11.913 2. 494 0.451 316. 33 55789
Woodland 778. 288 9. 059 0. 810 0.491 161. 44 6961
Shrub 263. 837 3.071 0. 399 0.283 119. 43 3433
Thicket grass 1057. 861 13.911 0.751 1.768 235.50 16677
Residential area 2. 845 0.033 0. 007 0.011 11. 27 867
Road 0.610 0. 007 0.008 0. 001 13. 36 76
Barren 74.294 0. 865 0.343 0.011 85.13 2944
Water area 73.105 0. 851 0.053 0.552 37.56 759
2 2002
Table 2 The patch types level index of Yunyang County in 2002
In 2002
Type Area(km?) Percent index  Patch density  Largest patch index Shape index ~ Number of patch
Paddy field 416. 438 5.097 1.2247 0.3019 197. 14 9758
Dry land 813.795 11.503 1.7676 0. 9255 288. 80 45863
Woodland 1022. 735 12.518 1. 8468 1. 6737 195. 06 12792
Shrub 270. 765 3.314 1. 4602 0.679 151. 85 5007
Thicket grass 859. 216 10.516 1.4333 0.7101 258. 11 22314
Residential area 59. 043 0.723 1. 4099 0.063 117. 82 11242
Road 12. 380 0.152 0. 0682 0.0146 39. 29 557
Barren 10. 664 0.131 0.0942 0.0212 34.32 1770
Water area 79.339 0.971 0.1006 0.5745 49. 07 822
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Table 3 The compare of landscape level index between 1994 and 2002

ha
Year Number of patch Patch density Largest patch index  Shape index Contagion Shannon diversity index S nr‘mon
even index
1994 95469 6. 30 2.4582 127. 4335 98. 7063 1. 6659 0.7582
2002 110125 8. 61 1. 3008 169. 4011 97. 845 1. 6385 0. 7457
2.2
1994 2. 84km’ 0. 61km? 2002 59. 04km® 12. 38km?, 867.76 11242,
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Table 4 The benefit comparison of ecological migration in experimental units

Benefit comparison

)
)
Num. of . Grain yield (kg) ( )Cash(Yuan)
County famil Population
ami
Y Adding Per person Adding Per person

Total 46 199 — 5580 —28.04 125640 631. 36

Lianghua 15 67 3450 51.49 56990 850. 59

Qingshui 16 70 —2000 —28.57 42310 604. 43

Shangba 15 62 —7030 —113.38 27340 440. 97
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