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Landuse Change and Map in Xi’an Region Based on Landsat TM Images

ZHAN G Chong, L1Jing, REN Zhi-yuan
(College of Tourism and Environment, Shaanxi Normal University, Xi’ an, Shaanxi 710062, China)

Abstract :Based on TM images (path 127, row 036) acquired in August, 1990 and May , 2000 respectively ,
five types of landuse were classfied with the support of remote sensng and GIS. Usng the theory of land-
scape ecology and geographic information images, we made quantitative analyses of the quantity and spatial
feature changes of landusein Xi’ an region in the period of 1990 to 2000, and a series of ecology environmen-
tal effects. Landuse change/ cover in Xi’ an region can be listed asfollows: Urban construction land increased
sharply , while water-body , arable land, and forestland decreased apparently. Arable land and water- body
were more fragmentary and intergpersed than ever before. Theincreasein the area of urban construction land
was at the cost of encroaching a wealth of arable land. Landscape became more and more fragmentized and
the shape of landscape became more complex. The predominance index decreased as well. The Shannon di-
verdty index increased from 0.90 to 1.02, while the Shannon evennessindex increased from 0.48 to 0.56. It
indicates that the landscape is getting more and more diversified and balanced , but poor to withstand the in-
terference. It also indicates that human activities disturb the landscape more and more seriousy. The results
suggest that the trend that all the other land types trandated into construction land appears much more domi-
nantly than any othersin the study region. In the meantime, the results also show that the Xi’ an City isin a
fast developing stage of urbanization to a certain extent.

Keywor ds: landuse; change matrix; landscape; map; Xi’ an region
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Cxj = Al x 10 + AK (1)
) , 10 a , Cixj k k+1
<10 , , k+1
1 k
1 1990 2000
1990
1990 —2000
( %)
/ hm? 21 665. 31 266.17 45, 32 1.14 1982.95 23 960. 89
B 90. 42 1.11 0.19 0.00 8.28 —
C 18.64 4.86 0.01 0.01 0.37 2.30
/ hm? 3692.16 3393.91 5620.12 263.82 6 480. 94 19 450.95
B 18.98 17.45 28.89 1.36 33.32 —
C 3.18 61.95 1.54 2.88 1.19 1.87
/ hm? 83 317.68 1 285.55 273 287.52 142.22 63 173.72 421 206. 69
B 19.78 0.31 64. 88 0.03 15.00 —
C 71.68 23.47 74. 66 1.55 11.64 40.52
/ hm? 597.82 80.98 1 498.52 1 309. 67 5 986.04 9 473.03
B 6.31 0.85 15.82 13.83 63.19 —
C 0.51 1.48 0.41 14.30 1.10 0.91
/ hm? 6 956. 11 451.53 85 576.55 7 443.22 465 075.59 565 503. 00
B 1.23 0.08 15.13 1.32 82.24 —
C 5.98 8.24 23.38 81.26 85.70 54. 40
2000 / hm? 116 229.08 5478.14 366 028. 03 9 160. 07 542 699. 23 1 039 594.55
% 11.18 0.53 35.21 0.88 52.20 100.00
% 385.08 -71.84 - 13.10 -3.30 -4.03 —
% 38.51 - 7.18 -1.31 - 0.33 - 0.40 —
k (1990 ) k+1 (2000 ) j k
k+1 Aij  Bij i k+1 i
; Cij k+1 k i k k+1
k+1 k =1/ nx
5 5
k+1 k Bjj , Cij Bij = Aij x 100/ _zl, Cij = Ajj x 100/ zlAij ,
i= i=
5 5 5
= (i:zlAij - jZlAij)/ JZlAij)
1.3.3
, PSCV = (PSSD/ MPS) x 100 (2)
, :PSSD —— . MPS——
(fractal dimension)
S=2In(Li/4)/InA (3)
, S—— ; Li —— i ;
Al ——
(1) (2)

Shannon
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SHDI = - :Z P *InP
:SHDI —Shannon

D = Dmax +'Zl Pi xln(Pi)

Dmalenm
P— i
; Dmax ——
(E)
_ H 0
E= HmaXX100/o
H=-1In 3P’
Hmalenm
E—— H——
7 Hmex —— T
;o Ph——
(3)
FNIZ(Np' 1)/Nc
Fna = MPS(N¢ - 1)/ N¢
D Fa
Fn2
0 1
N¢
Np
(
Nt —
(isolation)
D.
L
Fi S,
S =AlA

; MPS——

4 A —— A —
P i
m—— 2
1990 2000 ,
3
(5) ;
(6)
m_ ]
(7 '
(8) 1990 —2000 ( 5—6) ,
9) 1990 2000
Smpson ( 7) 1990 —2000
(1 ,
m 1990 —2000 ( 8)
( 9,
(1) , 1990
23 960. 89 hm? 2000 116 229. 08
hm? | 92 268.19 hn? 38.51%
(10) 10 a ,
(11) :
: Fni, Fn2(0,1) , !
2 , 1990 19 450. 95
hnt 2000 5 478. 14 hnt ,10 a
, 13 972.81 hnt 7.18%
)
’ N
1990 —2000
(3) 1990 —2000
(12) 10a 55 178.66 hm?
(13) 1.31%
(14) 1 1

Di=12 A]AE\

R — i ;
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, 20 90 , 2 , ,
: ,2000 9132,
1990 —1996 129 772 , : 7 694,
6.6 % 5648 ,2 133, , 149
, 1990 ,
(4) 1990 —2000 , 6293, — —
10 a 312.96 hm*, 0.33% — :
,1990 2000
, 54.4% 52.2%, ,
, 40.52% 35.21%
,1990 2.3%,
(5) 1990 —2000 , 1. 87 %;2000
,10 a 22 803. 77 hn 11.18 %, 0.53%
0.40 % ,
, ,1990 2000
, 12, ,
2
1990 1823 1116 3 555 1 267 6 293 14 054
2000 7 694 2 133 5 648 149 9 132 24 756
1990 23 960. 89 19 450. 95 421 206. 69 9 473.03 565 503.00 1 039 594.55
2000 116 229.08 5478.14 366 028. 03 9 106. 07 542 699.23 1 039 594.55
1990 2.30 1.87 40. 52 0.91 54.40 100.00
2000 11.18 0.53 35.21 0.88 52.20 100. 00
1990 19.03 14.18 32.78 9.83 75.04 46.09
2000 31.84 3.25 64.69 4.07 82.12 47.01
1990 1.42 1.42 1.40 1.44 1.37 1.41
2000 1.42 1.39 1.36 1.30 1.29 1.47
1990 — — — — — 0.90
2000 — — — — — 1.02
1990 — — — — — 0.71
2000 — — — — — 0.59
1990 — — — — — 0.48
2000 — — — — — 0.56
1990 — — — — — 0.0141
P 2000 — — — — _ 0.0248
1990 0.076 1 0.057 4 0.008 4 0.1337 0.0111 —
Fre 2000 0.066 2 0.389 4 0.0154 0.016 3 0.016 8 —
1990 6.168 2 7.343 0 0.114 7 9.3533 0.095 5 0.058 1
2000 1.3056 15.859 2 0.172 5 7.348 0 0.126 4 0.077 2
1990 0.1379 0.1198 0.0459 0.1829 0.052 7 —
2000 0.128 6 0.3120 0.062 1 0.063 8 0.064 9 —
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