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GIS-based study on spatial structure of urban greenbelt landscapes:

Taking Ningbo City as an example

ZHOU Ting-Gang] » GUO Da-Zhi* (1. Schoot of the Environment and Resources Southwest China Normal
University, Chongqing 400715; 2. The Institute of Swurvey and Spatial Information Engineering, Chine University of
Mining &. Technology. Xuzhou 221008). Acta Ecologica Sinica,2003,23(5):901~907.

Abstract: Urban greenbelt landscapes, including park, street, road. and courtyard greenbelts, are an
important component of urban ecosystems. The study of urban greenbelt landscapes is essential for
quantifying and improving the quality a city’s environment. In this paper, based on the spatial
characteristics of urban greenbelt landscape, an index system and content were put forward for urban
greenbelt landscape evaluation. The classification and distribution of urban greenbelt landscape patches,
and their spatial characteristics, in Ningbo City were examined based on GIS and the theory of landscape
ecology. Finally. a comprehensive evaluation was conducted for the urban greenbelt landscapes for each of

the administrative areas of Ningbo City.
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The results indicate: (1) the urban greenbelt landscape is an important component of an urban
ecosystem. An urban greenbelt landscape can consist of four structural elements: patch, corridor. matrix
and edge. Urban greenbelt landscapes are characterized by fragmentation, instability, gradient, and
patchiness. They are fragmented by other urban landscape structure associated with traffic and energy
infrastructure, unstable due to changes from old city rebuilding and new city expansion, characterized by a
gradient of increasing green cover from city center to outskirt, and patchy in structure. (2) In urban
ecosystems, large patches may be more important in ecological function than small patches. Small patches
supplement the large ones in function. Urban greenbelt patches were divided into four size groups: small
patches (<{500m?’ in area), medium (500~ 3000m*), medium-large size patches (3000~ 10000m*) and
large size patches (>>10000m?*). Small and medium size patches covered 28.40% and 35.61% of the areas
in the urban greenbelt landscape, respectively. They were affinitive to the inhabitation in the city and
consisted of domestic greenbelt, street greenbelt in residential areas and along roads. The medium-large
and large patches constituted 0. 75% of the patches but 1/3 of the urban greenbelt landscape. They mostly
belonged to public greenbelt park, zoo, hotel, enterprise, and institutions. (3) The landscape diversity
was 0.717 (maximum diversity = 1. 386). The diversity of Jiangdong and Haishu district (0. 907 and
0. 816) was higher than Jiangbei district (0.295) and the dominance of Jiangbei district was the highest
among the three administrative areas, which indicates one kind of greenbelt type was preponderant in this
district, and the greenbelt types of Jiangdong and Haishu district was comparatively proportional. The
evenness for the city was low (0.629), which indicated the landscape types were not even in abundance
and the whole ecosystem was controlled by the few greenbelt landscape types. The landscape
fragmentation was 0. 292 for the city as a whole. It was 0. 383 and 0. 652 in Jiangdong and Haishu district
where the building speed was high. The fragmentation in Jiangbei district was small because its speed of
city building is slower than the other districts. The total isolation in Jiangbei district was the highest in the
city (2.636), indicating that greenbelts were relatively concentrated; it was smaller in Jiangdong and
Haishu districts (1. 209 and 0. 778). The greenbelt line corridor density was 2. 237km/km * in Ningbo City.
The greenbelt line corridor density in Haishu district was greater than those in Jiangdong and Jiangbei
districts, as the road density in old urban areas was greater than those in new urban areas. The fractal
dimension was small for the city as a whole (1.373), indicating the planning principle for city development
and building was linier. (4) Fuzzy comprehensive assessment method was used to evaluate greenbelt
landscape with indices of urban greenbelt landscape structure and green overlay; the results indicates that
the spatial structure of the greenbelt landscape in Ningbo City was good, and the greenbelt landscape in
Jiangdong district has the most desirable and that in the Jiangbei district has the least desirable structure.
(5) The urban greenbelt landscape not only reflects the structure character of greenbelt landscape but also
presents the development of the city.

The main factors affecting urban greenbelt landscape are function, development, as well as planning.
The aim of this paper was to provide an ecological basis for planning of urban greenbelt landscape and a
theoretic basis for building Ecological Garden City.
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Table 1 The types of the urban greenbelt patch in Ningbo city
Type of patch Area of patch(hm?) Rate(%) Numbers of patch  Rate(%)
Small patch(<500m?) 321.25 28.40 75712 95.32
Medium patch(500~3000m?) 402.78 35.61 3124 3.93
Medium-large patch(3000~10000m?) 197. 64 17.47 482 0.61
Large patch(>>10000m?) 209. 45 18.52 107 0.14
Total 1131.12 100 79425 100
s 500 m? 28.40%,
95.32% » . . 35.61%
b b b b
° 30001‘1’12 0. 75% s
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Table 2 The spatial structural indices of urban greenbelt landscape in Ningbo city
Jiangbei district  Jiangdong district ~ Haishu district ~ Ningbo city
Diversity 0.295 0. 907 0. 816 0.717
Evenness 0.523 0. 650 0. 646 0.629
Dominance 1. 09 0. 480 0.570 0. 669
Contagion 0. 894 0.766 0.712 0. 870
Public green 0. 361 0.316 0. 649 0. 381
Rode green 0. 467 1.178 1. 650 0. 949
) Habitation green 0.534 2.164 1. 587 1. 296
Isolation Unit attach green 6. 541 3.209 2. 842 4.153
Total isolation 2. 636 1. 209 0.778 1. 456
Fragmentation 0. 104 0. 383 0.652 0.292
Line corridor density 1. 425 2.142 2.657 2.237
Fractal dimension 1. 398 1. 544 1.488 1.373
s 0.717, (1. 386) s
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Table 3 The results of greenbelt landscape comprehensive evaluation
Grade of evaluation High class Good General
Administrative area Jiangdong 3 Haishu, Ningbo city Jiangbei
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