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The expanding characteristics study of built-up land use along the urbanization
gradient in quickly urbanized area:a case study of Nanchang area

L1 Shu-Juan, ZENG Hui ¢ Department of Urban and Envirenmental Sciences. Peking University, Beiping 100871, China ). Acta
Ecologica Sinica,2004.,24(1) :55~62.
Abstract; Urbanization is mostly represented by the increasing of built-up area. In a region where rapid urbanization is
dominated by major cities. the expansion of built-up area is a complex process including patch expanding and amalgamating.
and continuos new patch emerging. The process is constrained from the development needs of a city as well as the carrying
capacity of disposable tand resources. It is predicted thar built-up patches have significant difference in expanding among the
regions with different urbanization levels. The variation, on one hand. will determine the general characteristics of urban
expansion; and on the other hand, it will significantly affect the dynamic changes of the peripheral landscape elements of a city.

The former urban landscape studies have made quite a deep analysis on the quantitative characteristics of built-up area
expansion; however, there is a shorrage in study on the spatial change characteristics, especially on the expansion and modes of
built-up area in regions with different urbanization levels. The shortage now poses a significant barrier for integrated analysis
of the laws of urbanization and clear identification of the ecological effects. Taking Nanchang City as well as its peripheral area
as a case. this paper uses 4 temporal remotely sensed data collected from 1988 to 2000. to analyze the general expansion
characteristics of the built-up area and the expansion modes of built-up patches along the urbanization gradient. Tt also dissects
the spatial variation characteristics of the urban development of Nanchang City; and meanwhile, discusses some new ideas in
urbanization study.

In the study periods. the ahsolute guantitative distribution of the built-up area in the working area has evolved from slight

difference in the domains of various urbanization indices at the beginning to the pattern with ever increasing divergence later
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on. By the end of 2000. two areas with concentrated distribution of built-up land have been formed. an urban core area with its
urbanization index above 0. 8 and a rural area with its urbanization index below 0. 2. The divergence indicates that the ever
expanding of the core area and the gradual outspreading of the dottedly distributed residents in rural area are two main
processes that lead to the rapid increase of the built-up area during the studied periods.

All the yearly average peak vatues of new built-up area in the compared stages occurred in the urban-rural ecotone area.
where there is the mostly increasing of new built-up area promoted by the local urbanization requirements. By comparing the
yearly average new built-up area curves. it is found that the urbanization development in 1988~ 1991 and 1998~ 2000 exceeds
far that in 1991~1998 in pace. The phasic difference indicates the increase speed of new built-up area in the studied area is not
even.

Upon the expansion characteristics of patches, the increases of built-up area in the studied area can be categorized into
three modes, peripheral increase, amalgamated increase and isolated increase. Peak value of the peripheral increase mode
occurs in areas with urbanization index ranging from 0.6 to 0. 7. and this mode is the dominant form for the built-up area
increase in urban core areas. Peak value of the amalgamated increase mode cecurs in areas with urbanization index ranging from
0.3 to 0.4, and this mode is the main {orm for the built-up area increase in urban-rual ecotone areas. Peak value of the isolated
increase mode occurs in rural areas with urbanization index below 0. 2.

By analyzing the contribution rates of the increase modes in increase of built-up area in the studied area, it is found that
the contribution rates of the peripheral and amalgamated increase modes exceed far that of the isolated increase mode. Thus the
former two are main modes of built-up area increase. Not only are the peripheral and amalgamated increase modes the main
forms of built-up area increase in urban core areas and urban-rural ecotone areas, but they have higher contribution rates of
built-up area increase in rural areas with low urbanization index.

Key words: built-up area; expanding mode; urbanization; Nanchang City
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Fig.1 Built-up patches and its area density isoline maps in 1988 and 2000 around Nenchang City
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Table 1 Area proportions of different urbanization index region in 1988 and 2000

F 4% Year ¢ 0.1 0.2 0.3 0.4 0.5 0.6 9.7 0.8 0.9 1

1988 1377.9 12,3 %6 8.3 6.4 4.2 3.6 5.8 0.2
2000 1124.7 36. 6 22.3 16.1 11.5 10. 5 11.9 25.3 7.6
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Table 2 Pattern indices of built-up patches

¥ A% Pattern indices 1988 1991 1998
BB Total arealkm?) 59.71 87.14 157.55
AP E Area percentage( %) 3.95  5.76 10.42
BEti ¥ ¥ Patch number (/) 2666 2411 3461
4 BE B B Average patch

area(km?)

2000

236. 42
15. 63
4311
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Fig. 2 Distribution proportion of built-up area along the

utrbanization gradient
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Fig. 3 Distribution proportions of the increased built-up area per year along the urbanization gradient
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Table 3 Characteristics parameters for different expanding modeis

% Models $51F # Characteristics parameters 1988~1981 1991~~1998 1998 ~2000
BEHW R Parch number (1) 2044 2689 4369

B K i1 B # Total new increased arealkm?) 13.42 23.18 36. 55
Periphery expanding &5 F8 B ML Rate of total increased area( %) 43,23 33, 32 43. 94
B3 & Patch number () 300 409 611

AHME P EF B Total new increased area(km?) 13. 02 35.19 34. 20
Ainalgamated expanding off #7445 B B Rate of total increased area( %) 41. 95 43. 03 41.12
P8 & Patch number(/™) 968 2019 2124

K ¥ e BT B Total new increased areatkm?) 4. 60 12.77 12. 43
Isolated expanding off #7345 BLLE# Rate of 1otal increased area( %) 14. 82 17.79 14. 94
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Fig. 4 Contribution rates of the three expanding models to new

BRSTEL B Py AR DR MR BRI 058 25 DA SF MR LR increased built-up area for different urbanization region during 1998
WAL HRFERF B XEL S SR AN WA R 2000 period
Wik, #2000 ELEHRTHA-BRRAHE S 575 X, 8
A ECAT 0.8 A IT O AN T 0.2 (RN AR . xR LR % B0k K L B E AT i A fAH b /b S g it
MlHERESFBRLARFANBHNRRALARAENNOH I EELE.

FAEKEHBTORE AN ERRERHG TR ETRR O BERTARARE MRS R ERE RN,

WEF RN ERES R A E R 22 % . 1988~1991 4E /1 1998~ 2000 SEJAI B F MY K EFETEATF 1991~



18 FHEF MERT A BEARERTLRERT ST — LEERE R 61

1998 FEMIA X —BTEHEFEX THXAFRAMMEKEERSYTH,

RIBRER p0 4 9647 J AR AE 87 LM AR X B R R 2 S I K L & R IR s i 3 o, b SRR
BAMEEX HHAERTEHEER 0 6~0. 7 REN EETELERRHEYREESER G KW ER T i
M A 0.3~0.4 ZAL RS S EF MR FEARWEBRM LT RN - MM REANBRER T RALERNF.28
ERHBE,

FEBMRKRAMIERNARHAN KM FAMESHLERTUEA S AMKBEANS AN KBS iR ET T X
T3 SR R TR B T T O O P M S O R B S L O R A R BB A BB IR T O KRR & o I e
I A K 96 2 15 PR M 0 0w o o FE RO AL S B R I K XA TR R S AR S L B E R TN E
#=L

References:

[ 1] Carlson TN. Arthur ST. The impact of landuse-land cover changes due to urbanization on surface microclimate and hydrology ; a satellite
perspective. Global and Planetary Change, 2000, 25, 49~~65.

[ 2] Sui. Daniel Z, Zeng H. Modeling the dynamics of landscape structure in Asia’s emerging desakota regions: a case study in Shenzhen.
Landscape and Urban Planning, 2001, §3(1-4); 37~52.

[3] Xiao DN, ¢tal. Study on the variation of landscape pattern in the west suburbs of Shengyang. Chinese Journal of Applied ecologv. 1890,
1) 75~84.

[ 4] Zeng H, Jiang Ziying. Landscape Structure of Longhua area in Shenzhen City during fast urbanization process-Structure and heterogeneity
analysis of urban construction area. Chinese Journal of Applied Ecology, 2000, 10{4): 567~572.

[ 57 Maurer U, Peschel T, Schmitz S. The flora of selected urban land-use types in Berlin and Potsdam with regard to nature conservation in
cities. Landscupe and Urban Planning, 2000, 46 (4); 209~215.

[ 6] Antrop M. Changing patterns in the urbanized countryside of Western Europe. Landscape Ecology, 2000, 1§ (3}, 257~270.

[7] Meeus J. How the Dutch city of Tilburg gets to the roots of the agricultural ‘Kampen® landscape. Landscape and Urban Planning . 2000,
48 (3 4, 177189,

[ 8] Kline ]y Mosses A. Alig RJ. Integrating urbanization into landscape-level ecological assessments. Ecosystems, 2001, 4 {1}, 3~18.

[ 9] LopezE, Bacco G. Mendoza M., et af. Predicting land-cover and land-use change in the urban fringe — A case in Morelia city, Mexico.
Landscape and Urban Planning, 2001, 5§ (4); 271~285.

[10] Zeng H, Yu H, Guo Q H. Dynamic model construction and simulation study of town landuse for Longhua area. Shenzhen City, Acta
Ecologica Simeca, 2000, 20(3).: 243~249,

[11] Cilliers 38, Bredenkamp GJ. Vegetation of road verges on an urbanization gradient in Potchefstroom, South Africa. Landscape and
Urban Planning, 2000, 46 217~~239.

[127 LiZ. Liu] Y. Ecoevalutionary analysis of Guangzhou suburban landscape . Chinese Journal of Applied Ecology. 1997, B(6); 633~638.

[13] Medley KE, Pickett STA, McDonell M]. Forest landscape structure along an urban to rural gradient. Professional Geographer, 1995, 47
{2): 159~168.

[14] Wang YQ. Moskovits DK. Tracking fragmentation of natural communities and changes in land cover: Applications of landsat data for
conservation in an urban landscape (Chicago wilderness). Conservation Biology, 2001, 15 (4): 835~843.

[15] Matthew Luck. Wu J G. A gradient analysis of urban landscape pattern: a case study from the Phoenix metropolitan region, Arizona,
USA. Landscape Ecology, 2002, 17; 327~339.

{16} Zmyslony J. Gagnon D, Path analysis of spatial predictors of front-yard landscape in an anthropogenic environment, Landscape Ecologv.
2000, ¥§ (4): 357~371.

[17] L SH, WuC ], Shen H Q. A GIS based Model of Urban Land Use Growth in Beijing, Acta Geographica Sinicas 2000, 55(4); 407~
416.

[18] Chen L D. Fu B J. Analysis of impact of human activity on landscape structure in Yellow Revier Delta-a case study of Dongying region.
Acta Ecologica Sinica, 1996, 16(4); 337~ 344.

(197 ShiPJ, Pan Y Z, Chen I, et al. Land use/cover change and environmental security in Shenzhen region. Journal of Natural Resources.
1999. 14¢4); 293~299.

{20] Yang R N, Zhang X L. A study on the impetus mechanism and models of urban spatial expansion. Areal Research and Development.

1997. 16(2): 1~4.



62

£ & ¥ R U8

z1]

Thomlinson JR, Rivera LY. Suburban growth in Luquille, Puerto Rico: some consequences of development on natural and semi-natural

systems. Landscape and Urban Planning. 2000, 49 (1-2): 15~23.

[22] Wang YQ, Zhang XS. A dynamic modelling approach to simulating socioeconomic effects on landscape changes. Ecological Modelling .
2001, 14¢: 141~162.

[23] Yrh AGOQ, Li X, Measurement and monttoring of urban sprawl in a repidly growing region using entropy. Photogrammetric Engineering
and Remote Sensing . 2001, 67 (1): 83~90.

[24] Detenbeck NE, Galatowitsch SM, Atkinson J, Ball H. Evaluating perturbations and developing restoration strategies for inland wetlands
In the Great Lakes Basin, Wetrlands, 1999, 19 (4): 789~820.

[25] LaGto JA. Landscape context of rural residential development in southeastern Wisconsin (USA). Landscape Ecoiogy, 1998, 13; 5~
77.

[26] Sorensen A. Land readjustment and metropolitan growth: an examination of suburb land development and urban sprawl in the Tokyo
metropolitan area. Progress in Planning, 2000, §3. 217~330.

#$EH

(3] HET % REAFRAHERELNTE. RAESER1990.101).75~84.

(4] #9078 BOATREBRREATRLRBT OB RLERTN— | MARBRFARNEHERBEE . HAESEHR.2000,1004);
567~572.

[1o] . omar. RPAE. BEYIT 24 e RO A M s 5 BU VAR iR R AIBF 9. £ 754 4R, 2000,20(3); 243~ 249

f12] =40, xR, A RBRBWAEFHA. HAEEFH.1997, 8(6):633~638.

0171 xigedn, 458, WHR. EF GIS HILFKAET LB MM RO HEAER,2000,55(4):407~416.

(18] BRFIT. AL R =AMBR ARG RREHAERIT — UURERET DM, S H%H.1096, 16(4):337~344.

(19] ®HE, BED, KE. § BHAT LB/ METHEEEFRET L. ERFBEM. 1999, 14(4),293~299.

[20]

BERE. KEE. ATSEY RO HIESREHE. REFTSTFE 1097, 16(2) . 1~4.



