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A gradient analysis based on the buffer zones of urban landscape pattern of the
constructed area in Guigang City, Guangxi, China
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Abstract: Over the last century urbanization on the landscape has increased and intensified. Urk;an development has intense
impacts on the environment on local, regional and even global scales. As a driving force in global change, the need to understand
the dynamics of urban pattern and its change in an accurate and efficient manner is ever more pressing.

Based on the aerial color infrared photograph in 1985 and the QuickBird satellite image in 2004 and according to the standard
for plan and construction of city land use, Guigang City was divided into 11 landscape types. In the landscape classification maps,
31 buffer zones, each being 200m wide, were divided. With the aid of GIS software ArcView 3.2 and landscape pattern analysis
software FRAGSTATS 3.3, the landscape spatial patterns of each buffer zone were analyzed on the landscape level and class level .
The landscape indices, such as patch size, patch fractal dimension, diversity index and evenness index, were calculated. The
results indicated that:

1. The total area of the residential land and the communal facilities land in 2004 covered 46.3% of the entire constructed
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area of Guigang City and the sum of patch number of the two patch types occupied about 39.7% of the total patch number, while
the percentages were 48.2% and 45.4% , respectively, in 1985. This showed that the mosaic landscape with the residential land
and the communal facilities land became more and more unobvious following the urban development and the landscape diversity.

2. Based on the gradient analysis with the landscape — level index and the class-level index, there were two business and
finance centers existed in the constructed area. One was located in the urban center with a range of 0.8 km; the other was from
the 10th to the 16th zone. In each buffer zone, the mean patch size was larger and the landscape shape was more regular in 2004
than in 1985. Furthermore, the Shannon diversity index of each buffer zone was rising in 2004 with the patch richness and the
evenness index increasing.

3. The landscape index computed for the main landscape types (communal facilities land, industrial estate land, residential
land and farmland) in the middle of the buffer zones could reflect the urbanization changing well. The patch size and the patch
number of industrial estate land and farmland showed the same changing tendency, while communal facilities land and residential
land assumed another same changing tendency. In each gradient zone, the industrial estate land had the most complex shape, the
lowest area percentage of each zone and the biggest mean patch size, whereas the communal facilities land and the residential land
were opposite to the industrial estate land. The farmland had steady percentage along the buffer zone and its continuous distribution
had an important effect on the urban eco-environment.

4. How to relate the pattern changing characteristics along the buffer zone to the urban ecological process and the urban
ecological planning remains to be studied further in the future.

Key words: GIS; buffer zone; spatial pattern; landscape index; gradient analysis; Guigang City
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Fig.2 Maps showing 20 years of land usechanges for the constructed region of Guigang City, Guangx Autonomous Region, China
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Table 1 Description of landscape metrics
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Acronym

T ILTE L Landscape indices #3® Description

iﬁfmﬁﬂﬁﬁﬁﬁ Landscape area and LA, CA B 28 vl o L IR KR 8 A 4 Y L

B LLH Class percent of landscape PLAND BRUMFRELBERNERSEIBUGRENE 2%
BE R % § Patch density FD HHREENAVEHAGEREE &4 FHEREHR, SR UABERAREN BT

Shannon 2 #1438 ¥ Shannon diversity index SHD1 prdS- SV R $E S -2 FNY: kR o

Shannon 5] 38 % Shannon evenness index  SHEI SR L BE SR 4 53 A5 35 5] R K M FR AR

. REFREEEAG A EFERMOLE. ERTARM LSRR USRS REEE,
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patch fractal dimension AWMPFD S0 B B Ak i 4 4 3 04 1T B0 SRR W0 AR 35 48, BT F I BRI A T AR

XUAT ¥ B )9 53 45 ¥ Double logarithm fractal DLFD X T4 A (R ) BE R SR, R PR M RO R B R LB LM R (E AR
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Fig.3 Changes in landscape-level along the buffer zones
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