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Changes of average water level in the Sanmenxia

Table 1

reservoir during non-flood season m

1987 £ 1994 4 1995 4E 2002 4
AR PE I AR A 305 305 305 305
it G LA R AT 2y K A 322.10 321.34 320.15 319.04

1 G BLUR = TR R (2002 47 8 J1 31 F TM 3 EGE R, RGB: 743)
Fig. 1 Sanmenxia reservoir area map at downstream of Tongguan in the Yellow River

(Landsat TM remote sensing image in August 31, 2002, RGB: 743)
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Fig.-2 Area of land use types in the Sanmenxia reservoir
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Table 2 Changes of land use in the Sanmenxia reservoir G
iEAR B e Hitih HiE T fil bt AT LSty T o 4 budE R4 MM
1987 48. 54 19.57 10. 14 7.90 7.45 3.02 1.51 1.44 0.35 0.08
_ 1994 44,28 17. 36 11. 64 10. 53 10. 57 2.60 1.23 1.21 0.32 0.25
¥
1995 45.72 14.76 18. 18 9.48 6.5l 2.76 0.73 1.6l 0.20 0.06
2002 28.81 17. 40 22.00 17.23 9.54 2.20 .37 1. 13 0.22 0.10
1987 46. 64 20.26 10. 89 6. 05 6.22 7.24 0. 07 2.09 0.15 0.39
T 1994 40.12 19. 83 14. 02 5.18 13.00 6.05 0. 00 0.96 0.81 0. 04
" 1995 37.88 20. 38 18. 89 9.99 5.84 4.34 0.72 1.28 0.61 0.08
2002 25.83 20. 03 17. 34 22,12 6. 60 4.19 0. 06 3.20 0.41 0.23
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Table 3 Eco-system structure and changes in the Sanmenxia reservoir
1987 1994 4 1995 4 2002 4 1987~ 2002 4
> e s AR . e e e iy e o AL . T [ B T o i .
B RGAT 1TE 2T T FIEN [TEZRNUY T S EN [TENUY T S A EW (TEZNNUT T S A E ) A
/km? fi 5L L 431/ 9% /km? i AL L 4/ 9% /km?* 1] AL L 5]/ 9 /km? TR R Lh A5/ 90 /km?
P 89.92 2.64 92. 85 2.58 77.06 2.26 70. 16 2.06 - 0.58
I e 227.21 6.67 446.05 12.37 239. 69 7. 04 231. 60 6. 80 0.13
B 10. 15 0.30 220.19 6.11 14.23 0.42 9.35 0.27 - 0.03
s 690. 18 20.26 674.74 18.72 693. 58 20. 36 676.74 19. 86 - 0.40
Ee Bt 26. 00 0.76 29.18 0.81 7.45 0.22 4.36 0.13 - 0.63
" WeRGEME 43,28 1.27 14. 36 0. 40 17.24 0.51 15.72 0. 46 - 0.81
{’I' LG 46.69 1.37 36.8 1.02 19. 37 0.57 37.86 1. 11 - 0.26
T ERA M 0.88 0.03 5.93 0.16 0.30 0. 01 1.83 0. 05 0. 02
® mem 26,54 0.78 28. 41 0.79 22.95 0. 67 17.20 0. 50 -0.28
K i 6.27 0.18 3.3 0.09 5.56 0.16 1.46 0. 04 - 0.14
Bt 425.90 12.5 430.47 11.94 392. 06 11.51 379. 65 1. 14 - 1.36
Wi CTEE) 45.45 1.33 60. 39 1. 68 131.95 3.87 173. 57 5.00 3.76
i #ih 47.93 1.41 50. 61 1. 40 77. 49 2,27 108. 19 3.18 1.77
b e s 67. 74 1.99 19.1 0.53 40. 81 1.20 49, 30 1.45 - 0.54
= B 1159.77 34.04 933.34 25.89 881.31 25.87 490. 88 14. 41 - 19.63
J‘; i 164.93 4.84 115.85 3.21 231.67 6. 80 579.97 17.02 12. 18
1
v Bt 328.18 9.63 443.38 12.3 554.31 16. 27 559. 12 16. 41 6. 78
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Table 4 Landscape pattern indices and their ecological meaning
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Fig.3 Changes of land use landscape pattern indices in study area
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Table 5 Average water level in non-flood season

and landscape diversity structure

O AT 1?1 Shfmnon Shal‘l.non Wi{m‘-fﬁ »l‘HN‘!)tyﬂg
PEKAL/m R E B RS 4R g
1987 322,10 1.90 0.72 17.91 28.03
1994 321.34 1.92 0.73 19. 41 27.37
1995 320. 15 1.88 0.71 18. 86 28.93
2002 319.04 1.87 0.71 20,27 29,02
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Change of land use/land cover and landscape pattern in the

backwater variation area of the Sanmenxia reservoir
Li Jingyu"®, Yang Shengtian’, Xu Zongxue®*, Li Fapeng'
(1.Key Laboratory of Land Use, Ministry of Land and Resources, Beijing 100035, Chinas
2. Office of Chief Engineer, China Institute of Land Surveying and Planning, Beijing 100035, China:
3. School of Geography and Remote Sensing. Beijing Normal University, Beijing 100875, China:
4.Key Laboratory for Water and Sediment Sciences, Ministry of Education, College of Water Sciences,
Beijing Normal University, Beijing 100875, China)
Abstract: The variation of water level in the Sanmenxia reservoir has considerable influence on the local eco-envi-
ronment, land use and streamflow regime. With the combination of remote sensing(RS) and geographic informa—
tion system( GIS) techniques, the variation of land use/land cover at downstream of Tongguan in the Sanmenxia
reservoir in both flood and non-flood seasons in typical years during 1987~ 2002 were analyzed. On the basis of
landscape ecology theory, variation of landscape pattern with the change of water level was analyzed. Results
show that area of both river and farmland decreases in both flood and non—flood seasons, but the area of bare land
increases. The forest land area shows little variation in both flood and non-flood seasons. All the eco-system area
in seasonal inundation area decreases except the area of gravel bottomland, which is significantly influenced by the
variation of water level. Farmland area in terrace land decreases, but the area of both grassland and bare land
increases considerably, which shows the ascending trend in the height of grassland distribution. The results of
landscape pattern analysis show that landscape diversity and landscape equality exhibits declining trend and the
ecosystem may become more singleness and heterogeneous. Landscape fragmentation shows increasing trend,
relative dominance slightly increases, control strength shows increasing tread by ecosystems in terrace land.
Key words: land use/land cover change; landscape pattern; water level variation; Sanmenxia reservoir;

backw ater variation area



