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Fig.1 The land use from three remote sensing images in study area
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Fig.2 The elevation classification of study area
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Regional LUCC and Its Ecological Effect Based on
Elevation Constraint: A Case Study of Fuzhou City
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(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China; 3.School of
Geographical Sciences, Fujian Normal University, Fuzhou, Fujian 350007, China)

Abstract: Land use and land cover change (LUCC) has become a critical field of land change science (LCS) in
the study of global environmental change. Based on the remotely sensed data of land use change with a spatial
resolution of 30 m x 30 m in the five sub-regions and seven counties of Fuzhou City in the years of 1994, 2001
and 2006, a improved models for evaluating ecosystem services value and ecological effect of LUCC was de-
signed by introducing the value coefficient of food yield for regional farmland per unit area and the payment
coefficient of regional ecosystem services in order to analyze the characteristics of LUCC and its ecological ef-
fect under the constraint of elevations during 1994-2006, which were divided into five levels (-=0.4-50 m,
50-100 m, 100-200 m, 200-500 m and 500-+c m) ascending respectively. The results show that: 1) The distri-
bution of different land use and cover types was quite distinct along elevation. Forest and garden land mainly
distributed on the fourth and fifth level; cultivated, built-up and unused land on the first level; grassland on the
third, fourth and fifth level; and water body on the first and second level. 2) The areas of all land use and cover
types showed rapid variation which appeared different characteristics under the altitude constraint in the period
1994-2006. Arable, unused and built-up area had changed sharply on the first level. The first two types de-
creased whereas the last one increased. The area of garden land increased significantly on the fourth and fifth
level. Water body and grassland variation mainly distributed on the third and second level. The woodland
change concentrated on the first, third and fourth level. 3) The ecosystem services value had increased at all el-
evations in 1994-2006, which appeared some inconsistency in different periods. The increasing amount of eco-
system services value from large to small along elevation levels were the fifth, fourth, first ,third and second
levels respectively in the period 1994-2001 while those were the fifth, fourth, third, first and second levels in
2001-2006. The indexes of ecological effects had decreased with the rise of elevation levels in 1994-2006,
Compared with 1994-2001, the indexes of ecological effects had significantly reduced in the period of
2001-2006. The modulus of ecological effects had also reduced with the go-up of elevation levels, which had
increased at the first, second and third levels but decreased at the fourth, fifth levels in the latter phase com-

pared with the previous period.

Keywords: LUCC; elevation constraint; ecosystem services value; ecological effect; Fuzhou



