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Research on Urban Landscape Dynamics of Zhengzhou City during 1988— 2002
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Abstract: Based on remote sensing images in 1988, 1995 and 2002, the principle of landscape ecology and
the techniques of RS and GIS, this paper comprehensively analyzes urban landscape pattern changes and
driving factors in Zhengzhou city by remote sensing image interpretation, landscape pattern indexes for se-
lection and calculation, stepwise regression analysis. The area of construction land and forest land in-
creased rapidly while that of cultivated land decreased significantly. Construction land area increased 85. 95
km” during 1988- 2002, which was transformed mainly from the resident and irrigable land. The patch
characteristics of urban landscape changed obviously. The patch number, the edge density, the diversity
index and the fragmentation index of landscape increased by 28.82%, 9.64%, 0.97% and 14. 63% respee
tively, while the patch fractal dimension decreased from 0. 137 in 1988 to 0. 118 in 2002, which meant that
the whole shape turned irregular and the fragment of the landscape degree became serious. T he gradient
features of urban landscape pattern were analyzed based on the profile graph of land use degree, there was
obvious diversification in different direction and the NW— SE is urban expansion’ s central axis. Urban ex
pansion entered fast growing period from 1990, internal filled growth of Zhengzhou city centralized mainly
within the third ring road while extensive expansion between the third ring road and ringroad.

Key words: landscape pattern; 3S technologies; urban growth; Zhengzhou city

[2]

[1]

* :2009-09-11
: (40771065)
CEZR(1981- ), B, Ak MA, AL, AR TG FAAESSFE  E mail: birdlz@ 126. com



2 :1988- 2002 * 191 -
2 a‘ 2
[3-4] [57] '
- 2 SRR SR
1988 5 14 1995
, , 7 5 2002 9 2 3 Landsat— 5
, ™™
. ( 30 m) 1997
) ) (1: 70 000) 2007 6 GPS
20 90 ,

1 BTN

( )7

34°36 10 - 34°58 20° 113°26 47 - 113°

5142, 36.5 km, 35.8 km,
1010.3 km? ,
, 84~ 254 m,
, 14.4C 10

ElH ks

COsKkyesh  mmm Ak
1 1988 1995

3 HRI

3.1

, ArcGIS 9.0
, SPSS11. 5

0153 6km
e p—

M OB

2

(GBJ137- 90),

[8]

?

2

[91 3
0. 75, ;
s Raster/Fill Area )

Kappa

B Rz g
ERA weEH mmEAES
.3 55. 81% 2
, .14 a 17. 433 km’,
GIS
,14 a
57. 79 km’,
67.76% , 1988-
1995 0.5% 2.1%, 1995
3 )

, 2 369,2 670, 1 314
; 1 531,674



17

-8
2 1988- 2002 3 1988- 2002
3.2
Arclnfo
20 80 ) Fragstat 3. 3
, (D
1 1988- 2002
/ / hm® /(m* hm™?)
1988 20518 4.956 0.082 261.193 1.942 0.137 1.052
1995 23180 4.383 0.092 269.087 1.735 0.144 1.069
2002 26432 3.844 0.094 289.056 1.961 0.118 1.066
1 , 1988—- 2002 s
" ! 14 a "
0.137 0. 118,
,14a ; (9
) , 1988 -
1988  4.956 hm’ 2002  3.844 hm’, 2002 ,
, ;@ 0.137 0.118,
[ 10]
4_
o 8
f
H 2
..H
1
L0g 5 10 15 20 25 30
5 B /km
- 4r
i i
B i1
[ "
=y H
+H +H
0 IIO 2IO 3I0 4IO
BF B/km BA B8/km
4 E-W N-SNE-SW NW- SE
3.3 [11]
Erdas Imaging/ Recode 2002 TM
, , Arcgis/ Focal statistics
, ArcGIS %7 )



2 :1988- 2002 e 193
3D analysis spatial tools/ Profile ,
(113. 66’E 34.75N) - ,
_ 4) ,
4 2 2
, ,NW- SE
3.4
) 43
’ 4b L3 ,
s NM=Ai-A;
’ ’ EA: AA/A/
, « ”s de El= AA x 100/(A x At)
, : 41— sA;— ;
4d ) At —— (a); AMA — A —
R 1990 s EA — s ET—
AN
ERE ;
H rrE
N wmum L
0153
5 6
ERDAS IMAGING , 2002 ,
Landsat TM Band5 Band4 Band3 ; , ,
5 6 , 1988- 2002 s
) R 1.5 km’
2
1988 2002
/ km? / km? / km? / km? / km?
134.98 59.65 85.41 25.75 1.84 0.43 1. 36
386.25 67.98 106.75 38.76 2.77 0.57 0. 71
251.27 8. 33 21.34 13.01 0.93 1.56 0. 37
2.77 km’, 25.75 km’,
s 66. 46 %
(2 , 1. 56;
, 1988 2002 38.76 km?, 1. 36,



e 194 17

0.37, (2] . . GIS
[J1. ,2003,23(4): 805813.
[3] Wang Y Q, Moskovits D K. Tracking fragmentation of
4 é:él: _‘Lb natural communities and changes in land cover: Appl+
cations of landsat data for conservation in an urban

landscape[ J]. Conservation Biology, 2001, 15(4): 835

’ CIS 843.
> [4] Mathew Luck, Wu Jianguo. A gradient analysis of ur
> : 1988— 2002 ban landscape patern: a case study from the Phoenix
> metropolitan region, Arizona, USA[]J]. Landscape E-
cology, 2002, 17:32%339.
, ;14 a [5] Lagro J A. Landscape context of rural residential de-
0. 137 velopment in southeastern Wisconsin( USA) [ ]J].Land-
0.118, ’ , scape Ecology, 1998. 13: 65-77.
[6] s s , . RS GIS
’ ’ L1 :
2005, 14(1):342-347.
, NW - SE ,
[7] ) , .
’ [J]. ,2006,26(3) : 655 662.
’ [8] , ) ,
[J]. ,2006,61(2): 157168.
> 5 [9] s . [J].
, , 1998,9(2): 217221.
; [ 10] .ERDAS IM AGINE [M].
( ) ( ) : ,2003:216-220.
; (1] ,
[J]. , 2005,60(4) : 665-672.
’ [12]
[M]. : ,1996: 262-275.
[13] , . .
[1] i i ) [1]. [J]. , 2007, 18(10): 2282
,2000, 18(4): 346 352. 2288.
(E#F 189 W)
[2] Islam K R, WeilR R. Land use effects on soil quality [7] . [M]. : , 2000: 67
in a tropical forest ecosystem of Bangladesh[ J]. Agy+ 68.
culture Ecostems and Environment ,2000,79: 916. [ 8] s s s
[3] , s . [J]. ,2005,25(3): E5.
[J]. , 1999, 54 (3): [9] , s
241246. [J].
[4] La R,Mokma D, Lowery B. Relation between soil quality ,2008, 36(5): 196+ 1963.
and erosion| M]//Soil Quality and Soil erosion. Rattan Lal [ 10] s s .
(ed.). Washtington: CRC Press. 1999:237258. [J]. , 2006, 24
[ 5] . [M]. : , 1983:275-280. (6): 94-97.
[ 6] . , . [11] , ; )
[1. , 2005, 25 : [J].

(3):29-30. ,2003, 58(3):333-342.



