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@ E AT 1997 £ 1 : 10000 At 5 P& 2002 ,2005 F1 2008 4F QuickBird % 4, 52 F Barista
BUEUAKGCISREEA, BRT AN THER EEREAYN=4£EL, RAEETE &4
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EAAF, AT T 1997—2008 FHTHEERRERABF=ZLEZTANTMAEESEMER. £ 1
FUH.1997—2008 £ 4T EER TV AATRLEERMK, L 5 HE AL XFATR L ENY
mEE BB SETEATRLELEARFRE XK EABRERD , BEABE ZERGEK
AHBER,ARE THEE GENMELZREETE ZMLEAG,EFER ARG T AR,
AN EZFEHNENENREGNEARTER B ARG, BATET R REH K, BZRAE
AEBER AUEE AHGCDP 5ARE MEFEMEHNEFEEMAX, 5EABEEZEER
A x.
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Variation pattern and its affecting factors of three-dimensional landscape in urban residential
community of Shenyang. ZHANG Pei-feng'>, HU Yuan-man', XIONG Zai-ping', LIU miao'
('Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China; *Graduate
University of Chinese Academy of Sciences, Beijing 100049, China). -Chin. J. Appl. Ecol. ,2011,22
(2) . 453-459.

Abstract; Based on the 1:10000 aerial photo in 1997 and the three QuickBird images in 2002,
2005, and 2008, and by using Barista software and GIS and RS techniques, the three-dimensional
information of the residential community in Tiexi District of Shenyang was extracted, and the varia-
tion pattern of the three-dimensional landscape in the district during its reconstruction in 1997 -2008
and related affecting factors were analyzed with the indices, i e. road density, greening rate, aver-
age building height, building height standard deviation, building coverage rate, floor area rate,
building shape coefficient, population density, and per capita GDP. The results showed that in
1997-2008, the building area for industry decreased, that for commerce and other public affairs in-
creased, and the area for residents, education, and medical cares basically remained stable. The
building number, building coverage rate, and building shape coefficient decreased, while the floor
area rate, average building height, height standard deviation, road density, and greening rate in-
creased. Within the limited space of residential community, the containing capacity of population
and economic activity increased, and the environment quality also improved to some extent. The
variation degree of average building height increased, but the building energy consumption de-
creased. Population growth and economic development had positive correlations with floor area rate,

road density, and greening rate, but negative correlation with building coverage rate.

Key words: QuickBird; three-dimensional landscape; economy and population; policy system.
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Fig.1 Location of residential community of Tiexi District in

Shenyang City.
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Table 1 Meaning of partial indexes
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Residential building
B TEs
Industrial building
O RS
Commercial building
= HFE5ET
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Fig.2 Building classification of residential community of Tiexi District in Shenyang City from 1997 to 2008.
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Table 2 Area rate of different buildings in the study area
(%)

Efy RERT kA

AR HES Fopls

Year Residential Industrial Commercial &7 @57 Others
building building building  Educational
and medical
building
1997 71.8 17.9 3.4 6.0 0.9
2002 67.4 19.9 5.3 6.3 1.2
2005 72.2 12.5 7.8 6.3 1.3

2008 73.5 7.8 8.9 5.8 4.0
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X4 5540 ,1997 4 Lok R i AR 02 1) 0 P A SR v
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Table 3 Value of landscape indexes in the study area from
1997 to 2008

G0 YRR ERBEER EREE LRibR
Year Building Building Road Green
number coverage density rate
(%) (%) (%)
1997 9780 27.9 9.0 8.7
2002 5838 27.6 13.2 15.7
2005 5633 24. 1 14.2 14.0
2008 5312 23.3 14.3 15.6
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Fig.3 Average building height ( I ) and height standard devi-
ation ( II) in the study area from 1997 to 2008.
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Fig.4  Floor area ratio ( I ) and building shape coefficient
(II') in the study area from 1997 to 2008.

FESURE T R B, 7E— B b, Al il g Jae 1) e
T, S22 1 2 6] R SR A SO | > 3k Sk 4t 5 Y
B, . B ROE 38 XA TR A5 S AR PR
Bl 27 B i SR AIE R B RRAR , R BT Js 1
DXk i R R R Sl T T ARG T AR ) s S RE
FEREAR , LB T S REW AL T RERO oK, SR IAOE
FHON0.31 FA G T (RS RE LR
Y 20 BRI

2.4 BT AR XS AR A R [N 3R

Sl T i A DX AR B B R X — | B

Sl N T B I 22 5 B0 e R 5 Sl T A ISR A S
Jit, S AR XM T EORAE .
2.4.1 PN R BEFRX N ERE ALY
GDP St S A s R 5 B F R MM L E R, H5AEM
AR H B RS AR B IEMOCOC AR, B G R AU
IKFFIR(E 4).

BRV S A DCAE ST R A R B N T RY
WIS 2B KR, — 7 AR A T B
AN 22 BN LRI B 15 20, 338 T A 7 S5 A 158 it A ik
BTN 5 2855 KR EOK ;53— J5 T, B AR T
IR B e, AT TR AT X BRI i, il 2 e B
FEA e A LA 7 T A ORI B . AR AT A
FREGZS I, DR BRI E Z N D 525, &
A 22 (S AT T 2 A5 R A B0 Y i e, L AE
T PR A SR 3R 4R R LA AR S B, T SR
TR PR JE M SR AR AR AT
52T A R A, B A Sh sk B AR 1
LHHIRE.

TES TR AR T X RN DI R R S
JEAEX AR SC &, Al BE S [R) 2 Ja A X AL T [A)
FER I B Be i L Rl R



458 i A

=

O (4 2%

x4 MRREZF AOSEVERHEXRHY

Table 4 Correlation coefficients of economic, population and landscape indexes in the study area (n=4)

Ehr A A Fay kS TE % B Lrf A
Index Building coverage Floor area Road density Green rate
rate( % ) ratio (%) (%)
PNIER3S Population density & B %X Correlation coefficient -0.991 " * 0. 884 0. 826 0. 622
(x10* « km™) B FM Sig. (2-tailed) 0. 009 0.116 0.174 0.378
A3 GDP Per capita GDP HH2K B Correlation coefficient -0.961 " 0.907 0.796 0.635
(yuan - person”") BEME Sig. (2-tailed) 0.039 0. 093 0.204 0. 365

* P<0.05; * * P<0.01.
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