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Characterization of landscape changes in Taihang Mountain in China: a case

studies of Jiyuan City, He’nan Province
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Abstract: LLandscape dynamics, focused on the process and pattern of changes of landscape structure and functions, is one of the
core areas of landscape ecology studies. Issues addressed by landscape dynamics are also important components of the current
studies of global environment changes. particularly land-use /land-cover changes. Many achievements in studies of landscape
dynamics have been made in the past ten years. However. the inherent environmental differentiation within a given
administrative or natural region has not been given adequate consideration in these studies. Consequently, the results of the
studies were poorly applicable in local ecological, environmental and economic development at county level. In order to avoid
this limitation in this study. we first divided the study region, Jiyuan City into four sub-regions, the mountainous. stony hills,
loess hills and alluvial plains. according to the differentiation of the landform and physiognomy identified from the 2000 TM
images released by Resources and Environment Center of Chinese Academy of Sciences. Landscape changes during 1995~2000
were analyzed based on the land use maps. The land uses were classified into 6 types: cropland, forested and for-forestry-use
land, grassland, water body, residential areas, and unused land. The landscape change indicators such as the relative regional
change rate, the land-use preference index (LUPI), the transitional probability matrix and the changing pattern of Jiyuan city
from 1995 to 2000 were analyzed. The results showed that cropland area was the largest during 1995 to 2000, larger than all
the other land use types. so the cropland is the landscape matrix. Within different land use types, the change was obvious.
The cropland decreased from 57.61% to 42.31% ., and the forested and for-forestry-use land and grassland increased from

28.28% to 32.42% and from 7.61% to 16.87% respectively in the whole region. The change rate for the loess hilly sub-
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region was higher than for any other sub-regions and for the total Jiyuan city. The change rates for water body, residential and
unused land were higher in the loess hilly sub-region than in the whole region. Regarding the changing direction, the unused
land was completely converted into forested land and the water bodies were mainly transformed into other land use types, only
26.07% of the water areas in 1995 were left in 2000. In general, the cropland, forested land and grassland have a high stability
in the changing process, of which the unchanged area were respectively 65.09%, 85.8% and 50.4%, but the conversion
direction in the changing area was concentrated in these three land use types. The result showed that some manpower, finance
and materials were wasted. In order to ameliorate the environment quality, the government has invested a lot of money in
planting trees and growing grasses. but the facts that the forested land and grassland being transformed into the cropland
indicates that ecological and environmental destruction still exist. It was found that the driving force for land use changes in
Jiyuan city is mainly the pursuit of environment benefit in macro-scale, in which the central government has played an
important role. Key events include the implement of the Greening Program of Taihang Mountain, the Natural Forest
Protection Program and the Mandatory Conversion of Marginal Farmlands to Forest Lands and Grassland Program. In
addition, the construction of Xiaolangdi water reservoir is also a driving force on the landscape change during 1995 to 2000.

Key words :landscape dynamics; driving force; Taihang Mountain; Jiyuan City
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Table 1 Percentage area of different patch type in Jiyuan City and its different subregion
Patch t Jiyuan City Mountain Stone hill Loess hill Plain
atch type
1995 2000 1995 2000 1995 2000 1995 2000 1995 2000
Cropland (%) 57.61 42. 31 3.81 3.69 70.58 53.93 80. 85 42. 48 72. 44 63.15
Forestry (%) 28.28 32. 42 90. 81 94.01 11. 21 12.17 12. 80 26. 36 4.38 5.84
Grassland (%) 7.61 16. 87 4.44 1.07 14. 31 30. 42 1. 35 23.13 7.23 9.75
Water body (%) 2.42 2.37 0.92 1.12 2.28 3.07 3.95 3.53 2.74 1.74
Residential (%) 4.09 6. 04 0.10 1.62 0.41 1. 05 4.51 13.22 19.53
Unused (%) 0.01 0.03
* 443. 61km?, 595. 34 km?, 383. 84 km?, 487.05 km?. Total area of Mountain is

443. 61km?, Stone hill is 595. 34 km?, Loess hil is 383. 84 km?, and Plain is 487. 05 km?
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Table 2 The single and integrated changing indexes of Jiyuan city and its different sub-region
Jiyuan City Mountain Stone hill Loess hill Plain
Patch type
K LC K LC K LC K LC K e
Cropland —5.31 —0. 61 —4.72 —9.49 —2.56
Forestry 2.93 0.71 1.72 21.18 6.67
Grassland 24.35 —15.16 22.51 323.11 6.98
2.83 0. 70 3.63 7.76 2.06
Water body —0.41 4.26 6.88 —2.13 —7.32
Residential 9.55 —14.9 65. 48 9.55
Unused —20 —20
2 s 5 , 2.83%,
, 7.76%  3.63%. , , 24.35%
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3.3
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B . Table 3 The change rate of different patch type in Jiyuan City and
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0.11 0. 24,
Patch type Mountain  Stone hill Loess hill  Plain
’ ° Cropland 0.11 0. 89 1.79 0.48
s Forestry 0. 24 0.59 7.23 2.28
, Grassland 0.62 0.92 13.27 0.29
3 Water body 10. 34 16. 70 5.16 17.77
’ ’ ’ Residential 1.56 6. 86 1.00
’ Unused 1. 00
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. . s Table 4 The changes of land-use preference index (LUPI)
‘ ’ Patch type Cropland Forestry Grassland Water body Residential
’ Cropland 0. 39 0. 22 0.03 0.10
s s 1998 ’ Forestry 0. 40 0.10 0.01 0.00
s B Grassland 1.83 0.95 0.04 0.01
Water body 2.41 0. 49 0.23 0.16
: ' Residential ~ 3.34  0.08  0.06 0.01
° ’ Unused ~ 0.00 4.54 0. 00 0. 00 0. 00
N 3 2 s o
3.5
1995 2000 s 1995~2000 s ,
, C 5.
5 (hm?) (%) (1995~2000)
Table 5 The transition area (hm?)and probabilities of different patches( %) in Jiyuan City(1995~2000)
Patch type Cropland Forestry Grassland Water body Residential
Cropland 71613(65.09) 9408 (8.55) 18914(17.19) 2165 (1.97) 7920 (7.20)
Forestry 3009 (5.57) 46333(85. 80) 4023 (7.45) 549 (1.02) 89 (0.16)
Grassland 3713(25.55) 3051(21.00) 7319(50. 40) 372 (2.56) 71 (0.49)
Water body 1556(33.70) 497(10.76) 822(17.81) 1204 (26.07) 538(11.65)
Residential 3375(46.68) 131 (1. 81) 334 (4.62) 45 (0. 62) 3345(46.27)
Unused 13.4 (100)
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