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1. Introduction

Traditiond GIS data models such as TIN and grid
are appropriate for representing rigid geoobjects, which
will not deform under forces under normal conditions.
But there are d'so many kinds of soft geoobjectsin the
red world, which will deform under forces. These
objects include flood, landdides, lava flow and so on.
How to appropriatdy smulate soft geoobjects in GIS
is dill a chalenge. This study will try to meet this
chdlenge.

2. GISFlow Element(FE) and GI S Soft Voxd(SV)

Controlled by geoscientific models and built based
on apixd from remotely sensed imagery, aGIS FE is
used to smulate the dynamic change of velocity and
direction of soft geoobjectsin 3D space and taken asa
basic smulation unit. A GIS FE has pogtion, velocity
and direction, but neglects volume. The gppearance of
a GIS FE can be rendered as an arbitrary point, line
segment, face or volume. But considering that it is built
based on a pixd, the perpendicular projection of a
GIS FE in the pixd plane should be completdy
within the pixel. Via adding colors or other geometric
characteridics, a GIS FE can represent more
geoscientific atributes. A GIS SV is a voxd with
position, velocity, direction and volume and covered
by an isosurface, which isdefined by implicit functions.
It is dso controlled by geoscientific models and built
based on a pixel from remotely sensed imagery and
teken as a basc dmulaion unit to Smulate the
deformation of soft geoobjects. By adding colors or
modelling itsinterna sructure, aGIS SV can represent
more geoscientific characterigtics.
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3. Case Sudy

We gmulate the integrated process of ranfal,
overland flow and soil eroson, where rainfdl and
overland flow can be redidticdly smulated by GIS
FEs and soil erosion can be naturally smulated by GIS
SVsasshowninFigs. 1-3. Collected datafrom asmall
watershed in China Loess Plateaul region, we smulate
oneranfal event in that region (Figs. 4-7).

Fig. 1 Rainfdll

Fig.2 Overland flow.
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Fig.3 Soil erosion. Fig. 6 Adding texture.

Fig.4 Integrated process - 1. Fig. 7 Integrated process- 2.

/4. Conclusion and Prospects
’ We describe the approach of GIS FE and GIS SV to
, meet a chalenge in GIS. Through a case study on
: e ‘ / dmulating rainfal, overland flow and soil erosion, the
i En | 4 gpproach can redidticaly smulate soft geoobjects in
: i = 3D space. Asfuture udy, GIS FE and GIS SV will be
used to Smulate flood, landdides and so on.
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Fig.5Adding fog.
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