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Abstract: As the most important ecological barrier and ecological corridor in Southwestern China, the Three Gorges
Reservoir region was strategically important and significant. Since the 1990s, in company with the accomplishment of the
Three Gorges hydro—junction project, a series of key national ecological and forestry projects have been initiated, including
the protective forests along the Yangtze River, the natural forests and Resources conservation, the conversion of cropland to
forest, the afforestation of the reservoir surrounding area and the afforestation of both banks of the Yangize River. These have
led to significant changes of land use and land cover (LULC) types and their spatial distribution. More than twenty years

has been gone. However, it is unknown that how the accomplishment of the ecological projects affected the change of
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ecosystem service values and what were the effects of these projects on the protection of the Three Gorges Reservoir region.
There is a strong need to assess the effectiveness of the projects, including the dynamics of LULC types and the induced
changes of ecological service values. The objective of this study was to analyze the spatiotemporal characteristics of
ecological service changes and investigate the factors that have driven the dynamics in the Three Gorges Reservoir region. In
this study, the Landsat Thematic Mapper'" images that cover the Three Gorges Reservoir region were acquired for years of
1990, 1998, 2006 and 2011, respectively, and visually interpreted for LULC types. The per unit ecosystem service
equivalent value of the ecosystems within the region was calculated by using the corresponding value of the terrestrial
ecosystems for the whole country as a reference and the ratio of the per unit grain productivity of the study area to the
corresponding value of the country as a revised coefficient. The obtained per unit ecosystem service equivalent value was
further modified based on the value of biomass from forested land related to ecological service value. The changes of
ecological service values induced by LULC dynamics and corresponding driving factors were quantitatively analyzed by
combining land use structure index and ecological sensitivity index. The results showed that (1) during the past twenty one
years, the ecological service values of the Three Gorges Reservoir region were mainly supported by the forested land with a
percentage of 76.75% , followed by the water and cropland land (23.19%) , and the contribution of the grassland was the
least (0.22% ). The total ecological service value increased from 47.96 billion yuan in 1990 to 68.08 billion yuan in 2011
(2) All the ecological service values increased except food production. The value from soil formation and protection had the
greatest increase with an increment of 3.66 billion yuan, followed by the gas regulation (3.31 billion yuan); (3) The
analysis of driving factors showed that the changes of the ecological service values were mainly due to human activities,
especially the great change of the area for each of the natural ecosystems since the conversion of cropland to forest started in
1998. Moreover, the effects of both the health of the nature ecological systems and the social policy on the changes of the
ecological service values could not be ignored. The findings implied that enhancing the protection of LULC types that have
higher ecosystem service values, including forested land, grassland, water bodies and so on, is an effective way to stabilize

the ecosystems of the Three Gorges Reservoir region.

Key Words: ecosystem service value; land use structure; driving force; Landsat TM; Three Gorges Reservoir region.
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Table 1  Strength indices of human impact for different landscape elements in the Three Gorges Reservoir region
=

N FWL414Y Landscape component
T - :
Compute methods it M b K3k B HoAt i

Forested land Cropland Grassland Water body Built land Other land
Lohani 0.12 0.57 0.09 0.10 0.96 0.11
Leopold 0.11 0.59 0.08 0.14 0.94 0.06
Delphi 0.13 0.67 0.10 0.12 0.91 0.07
SEXH Mean value 0.12 0.61 0.09 0.12 0.94 0.08
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Fig.2 The LULC distribution in study area for years of 1990,1998,2006 and 2011
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Table 2 Area changes of different LULC types in the Three Gorges Reservoir region from 1990 to 2011

AL % [ AV 1L/ (104 hm?) AR %
LULC types Percentage Change area Annual change rate
1990 1998 2011 1990—1998 1998—2011 1990—2011 1990—19981998—2011 1990—2011
s Forested land 3588 3996 5087 2286 610l 83.87 1.42 2.89 1.99
Hrith Cropland 2613 23.69 1252 -13.63 6245  -76.08  -1.17  -4.42 -2.48
4 Grassland 0.33 0.33 0.46 0.00 0.70 0.70 0.00 2.90 1.79
7K, Water body 3.36 3.36 3.45 0.00 0.50 0.50 0.00 0.21 0.13
1% F i Built land 1.53 1.86 2.96 1.80 6.17 7.97 2.62 5.91 4.42
HAIHE Other land 3277 3080 2974  -11.03  -593  -1696  -075  -0.76 ~0.44
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Fig.3 Land use structure indexes of the Three Gorges
Reservoir region from 1990 to 2011
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Table 3 Value changes of different ecosystem types in the Three Gorges Reservoir region from 1990 to 2011

AR Fbty B ik kB A it

Year Forested land Cropland Grassland Water body Built land Other land Total

1990 334.05 76.94 1.02 65.97 -4.30 5.86 479.55
1998 388.94 72.92 1.07 68.95 -5.43 5.76 532.21
2006 468.30 49.27 1.32 71.26 =7.77 5.78 588.15
2011 559.18 43.53 1.66 79.95 -9.78 6.28 680.83
XL E Average share/% 76.75 10.64 0.22 12.55 -1.20 1.04 100.00
ESV 4 ESV increment 225.13 -33.40 0.64 13.98 -5.48 0.42 201.28
18 KR Increase rate/ % 67.39 -43.42 62.54 21.20 127.69 7.12 242.53

ESV. A& RGNS Wi {E Ecosystem Service Value

£4 1990—2011 E=EERFE RS EEHMEZT L (1ZT)

Table 4 Value changes of different service functions in the Three Gorges Reservoir region from 1990 to 2011

AR GRS PIRE

Ecosystem service

JT o LA Percentage/ %

ESV &5 (f270)

ESV increment

AR/ %

Increment percentage

function 1990 1998 2011 1990—1998 1998—2011 1990—2011 1990—19981998—2011 1990—2011
SARITY Gas regulation 12.24 12.61 13.49 8.38 24.72 33.10 1.78 2.83 2.68
S AEVEFT Climatic regulation 10.84 10.95 11.12 6.30 17.44 23.74 1.52 2.30 2.17
FKIRIRFE Water conservation 16.76 16.55 16.22 7.70 22.35 30.05 1.20 1.95 1.78
iﬁﬁ ﬁiﬁi protection 16.48 16.66 16.98 9.64 26.97 36.61 1.52 2.34 221
JEWRE P Waste disposal 13.23 12.52 10.74 3.20 6.47 9.67 0.63 0.75 0.73
‘B&fﬁiiz‘rﬁﬁ ation 13.84 13.95 14.36 7.87 23.51 31.38 1.48 2.44 2.25
YA Food production 2.66 2.32 1.27 -0.39 -3.67 -4.06 -0.38 -2.29 -1.52
J5 A1 B Raw material 8.53 8.90 9.87 6.47 19.84 26.31 1.98 3.22 3.06
4R 34K Entertainment and culture 5.43 5.55 5.95 3.49 10.99 14.48 1.68 2.86 2.65
At Total 100.00 100.00 100.00 52.66 148.63 201.28 1.37 2.15 2.00
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