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Fig.1 Model hierarchy diagram of model data
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I <Head Unit="M" CoordSysType="M"
Spheroid="KrassoveskySpheroid,6378245.000000,6356863.000000"
Projection="Gauss-KruegerProjection” VerticalCRS="1985E¥ £ & & SO Sk
#” Minx="367390.847107" MinY="4006516.186890"
MaxX="371390.847107" MaxY="4012131.186890"
SCALESCALE="10000">

~ <Point 0=78' PtType=0" PtRank="20" PtFlag='4"
FlowAcc="158331.00" Slope="0.68272" FlowSpeed="4.00"
ErosionRate="4.0000" Direction="4.00" X="369893.34711"
¥="4010048.68689" Height="1202.79000">
- <SubPoint>
- <Point ID="83" PtType="N" PtRank="19" Ptflag="4"
FlowAcc="149661.00" Slope="10.02250"
FlowSpeed="3.00" ErosionRate="3.0000" Direction="4.00"
X="370043.34711" Y="4010358.68689"
Height="1213.72000">
- <SubPoint>
+ <Point ID="88" PtType="N" PtRank="13" PtFlag="3"
FlowAcc="96431.00" Slope="4.87045"
FlowSpeed="3.00" ErosionRate="3.0000"
Direction="2.00° X="370123.34711"
Y="4010588.68689" Height="1220.66000">
+ <Point ID="98" PtType="N" PtRank="6" PiFlag="3"
FlowAcc="43406.00" Slope="3.14541"
FlowSpeed="3.00" ErosionRate="3.0000"
Direction="16.00" X="370533.34711"
Y="4010268.68689" Height="1233.38000">
</SubPoint>
</Point>
</SubPoint>
</Point>
L </Head>
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Fig.2 Physical structure diagram
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Fig.3 Schematic visualization output

function diagram
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Fig.4 Downstream node tracking results
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Fig.5 Geomorphological results
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Fig.6 The Comparison of retrospective efficiency of feature

points in *.shp and *.fpc
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The Spatial Structural Model Established for Gully Feature Points Cluster and
Its Application

ZHU Hongchun'*, LI Yongsheng’ and TANG Guo'an’

(1. College of Geomatics, Shandong University of Science and Technology, Qingdao 266590, China,
2. Key Laboratory of Virtual Geographic Environment of Ministry of Education,
Nanjing Normal University, Nanjing, 210023, China;
3. Northwest Bureau of China Metallurgical Geology Bureau, Xi'an 710119, China)

Abstract: Points cluster is a set of points which generally have its specific organizational structure. Gully is a
self-contained class and important spatial entity, so the gully feature point cluster which expresses and describes
gully” s morphology, structure and the key attributes have tight organizational structure, close spatial relationship
and complete description of the properties. Establishing the spatial structure model of gully feature point cluster
and applying the model to the gully features’ spatial analysis and application have important scientific signifi-
cance. There are some important completed works. Firstly, based on analyzing the elements, spatial and structur-
al characters of gully feature point cluster, the existing stored method of spatial data point information was ana-
lyzed. By using object-oriented modeling ideas, the gully feature point cluster data model was designed for de-
scribing gully’ s topology and other spatial information based on hierarchical model and unstructured file stor-
age. The gully feature point cluster data model was achieved by C#. And then, based on the point cluster file, the
prototype system was researched and designed. Through using visual C# and ArcEngine, visualization (tree struc-
ture), spatial analysis (correlation structure), property characteristics analysis (statistics, and hydro-geomorpho-
logical analysis) and other basic functions of gully feature point cluster were realized initially. Finally, as a case
study, the feature points retrospective sought, the processing time was comparatively analyzed and the time-con-
suming and point number relationship figure was drawn. The analysis verified the documents based on feature
points cluster analysis with a more gully high processing efficiency. In this study, a new idea using point cluster
model for gully analysis of expression was practiced. Established the point cluster prototype system orienting val-

ley structure, morphology and properties analysis functions has some practical application value.

Key words: point cluster model; gully feature point cluster; object-oriented; spatial structure; function design-

ing; gully analysis
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