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Spatio-tenporal gradient analysis of urban green space in Ji'nan City
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Abstract: U rban green ace can be defined asoutdoor placesw ith significant anountsof vegetation and mainly exists as sami-
natural areas It has mportant ecological and social functions, including maintaining biodiversity, absorbing rairw ater and
pollutants, mitigating urban heat island effects, providing recreation venues, reducing work-related stress, and increasing
property values

W ith scial development, people pay much more attention to the living standard in the urban area U rban green gace
becomes an mportant indicator. A nalysisof green gace pattern is the basis to optimize urban planning in the future In china,
after the Reform and Open Policy and the U rban L and Reform initiated in 1980s, Chinese cites are facing a rapid urban
expansion and redevelopment This rgpid urbanization profoundly transformed the satial pattern of urban area, obviously,
including the green pace The government attampts to plan green Pace to adgpt the urban development, w hich requires an
understanding of the processof green gpace change T his has been done since 1980s Butmost of the cities have mplemented
green planning since 1990s

Quantification of green gace patterns is a prerequisite to the understanding of green gpace changes, and is essential for
monitoring and assessing green face functions This pgper presents a nev method for quantifying and cegpturing changes in
green gace patterns, through a case study of Ji'nan city w hich carried out five phasesof greeningwork after the establishment
of the® Great Changes in Five Years’ in 1997, resulting in trenendous change of urban satial pattern, egecially the green
gace, during 1989-2004 Supported by GIS and remote sensing, we quantified the local green gace with the” moving
w indow” technique (using FRA GSTATS), and a gradient analysis by sanpling from the urban center to the fringe
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Results demonstrated that: (1) Based on urban green gpace type map and moving w indow technique, gradient maps of

different landscgpemetrics in each local area and the sampling analysisfrom urban center to the fringe in eight directions could

precisely quantify the significantly altered green gpace pattern; (2) Changesof green gpace pattern in Patio-tenporal gradient

oould obviously reflect the effects of urbanization and the mplanentation of governmental policy; (3) U sing moving w indow

technique, landscape metrics could be quantified in each local area; (4) Compared with quantifying metrics in the entire

landscape, partial quantification of landscgpe pattern could link pattern and processes more effectively, and establish an

mportant basis for subsequent analysisof emlogical and socioeconomic functionsof green gpaces
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Table 1 Classif ication of urban green space
Original type M edium type D escription
Public park (PU) Open to the public; provides education, pleasure and recreation; has natural and
planted vegetation, most is trees and shrub; high diversity
Public park ) ) ) ) )
Plaza-green gpace (PL) Open to the public, provides open space, recreational opportunities has planted
vegetation, seldom trees, most is shorter shrubs and grassland; low diversity
N ursery Nursery (NU) Propagatlng and cultivating vegetation, breeding and supplying saplings for urban
greening
Green buffer Green buffer (GR) L inear ocorridors protecting high-voltage transmission lines, screening wind and
cleansing pollutants with planted vegetation; low diversity
A ttached green gpace (AT) A ttached to industrial, commercial, utility land etc.; hasplanted vegetation
. ) A ttached to residential areas, including those planted and maintained by the
Residential green gpace (RE) . 7 . ) ) )
individual residents includes communal green sace serviced the local community
A ttached (excludes PU and PL); limited plant diversity
green gace

Other green gace

Roadside green ace (RO)

Riparian green gpace (R1)

Scenery forest (SC)

’ i

L inear corridors betw een sidevalks, curbsor island patches in crossroads serve to
buffer people from traffic, screen noise and wlar radiation etc.; has planted
vegetation; Iimited plant diversity

L inear corridors along w atersheds often high plant diversity

Open to thepublic, amosaic of rennant or naturalized habitat types high diversity,
themain site protecting biodiversity

1 3

Fig 1 U rban green space typemap of study area in three periods
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Fig 3 Synoptic landscape characteristics of green gpace in Ji'nan City
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Fig 4 Gradient changes of residential green gpace in class-level
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Fig 5 Gradient changes in landscgpe-level in four directions
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Fig 6 Gradient changes in landscgpe-level in another four directions
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