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Vegetation mapping and spatial pattern analysis using IK
ONOS data: a case study in the Wufendigou area
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Abstract The paper demonstrates the use of IKONOS satellite imagery and a Digital Elevatio

n Model (DEM) for vegetation mapping of the topographically complex loess hills in the Wufendi
gou area. A 3-dimensional view, overlaying the vegetation map on the DEM, was produced to fa
cilitate visual interpretation. The spatial pattern of vegetation in the area was analyzed with differen
t landscape indices.

Three kinds of data were used in the study, remotely sensed digital imagery, topographic maps, a
nd vegetation samples. The IKONOS data, captured on July 23rd, 2002, included 4 bands (blu
e, green, red, and near infrared with a ground resolution of 4m) and 1 panchromatic band (groun
d resolution 1m). Four sheets of topographic maps with the scale of 1: 10,000 were used. Vege
tation samples from quadrates were observed during afield survey from June 24th to July 1st, 20
04. Sixty four quadrates were used, including records of herbaceous plants, shrubs, and trees. Du
ring the field survey, doubtful and difficult areas encountered in the pre-interpretation process wer
e checked, so was the accuracy assessment of the vegetation pre-interpretation.

Data processes were digital image processing and DEM creation, including the production of slop
e and aspect data sets. Using PCI, the IKONOS imagery was fused, orthorectified, and geometri

cally corrected. The Gauss-Kruger projection was used. Topographic maps were scanned, conto
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ur lines and other features were vectorized and corrected with Titan Scanin. A GRID model DE
M was produced and reprojected by use of ArcGIS. Finally, the slope and aspect data was extra
cted.

The vegetation classification system and corresponding visual interpretation keys were establishe

d according to the preliminary interpretation results, field observations, and image characteristic
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S. Visua interpretation in ERDAS IMAGINE was used to produce a vegetation map with the sca
leof 1: 5000. For the sake of publishing, another vegetation map (1: 25000) was generated a
swell.

The vegetation map was then overlaid on the DEM, to produce a 3-dimensional view of vegetatio
nin the area. Compared with remotely sensed data of moderate spatial resolution, IKONOS ima
gery may show detailed objects on the ground, which may improve the accuracy of vegetation int
erpretation greatly. Using the described methodology, artificial woodland could be defined to spe
cieslevel, and grassland could be defined to association level. A total of 26 surface cover typesw
as recognized, including 8 for natural vegetation, 12 for artificial vegetation, and 6 other types. Th
e 3-dimensional view facilitated interpretation of the spatial distribution of each vegetation type.
Combining slope and aspect data with a vegetation map, this article quantitatively examined the ch
aracteristics of vegetation spatial patterns using the landscape indices of dominance, fragmentatio
n and fractal dimension. The results showed that the general vegetation pattern was fragmented. T
he total area of the study region was 9.02kmz2, containing 2462 patches, giving a fragmentation o
f 273 patches’/km?2. The fractal dimension was 1.25, which suggested that the shape of vegetatio
n patches was more or less simple and stable. Moreover, it effectively illustrated the vegetation re
covery since 1979 reported by Jin Zheng-ping.

Artificial vegetation dominates the Wufendigou area, with natural vegetation dispersed as small pa
tches. Artificial vegetation accounted for 59.60% of the total area. The dominance index for artific
ia vegetation was 38.01, which was much greater than 16.57, the value for natural vegetation. Th
e planted woodland accounted for 29.28% of the total area. Adding the seedlings of Pinus tabula
eformis, thisfigure increased to 31.32%. The large area of planted woodland showed the effortst
o control soil erosion and consequently improve the local ecological environment.

In addition, the area of steep gully walls accounted for 6.94% of the total area. Most of them, acc
ounted for 4.40% of the total area, were bare. It is therefore suggested that soil erosion should no
t be overlooked in the region.
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