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Fig. 3 Macro-terrain analysis methods for macro-geomorphological characteristics
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AR I M B E T —E B2ERE, (HSCRIE MR . PIEREL R, R f5 AT RS TR
BT SHTFEAL o

WK, AN SCBA 1R RO OB A (0 A R BB i A s M~ . — O, YR
FUEAIFTEINA F & B ARSI, ENTRECT B T LS A A TR 5 Y
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WHAIIIORE , PIREHIE T DEM, IE] . MU= | P R R s e, e
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Geomorphology-oriented digital terrain analysis:
Progress and perspectives

XIONG Liyang"*’, TANG Guoan"*’, YANG Xin"**, LI Fayuan"*’
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Abstract: Digital terrain analysis (DTA) is one of the most important contents of research on
geographical information science (GIS). However, when a digital elevation model (DEM) is
used, many problems arise in DTA geomorphological studies. For instance, current DTA
research focused on morphology, phenomenon and modern surface rather than the mechanism,
process and underlying terrain. Thus, current DTA research needs to be transformed from the
study of landform morphology to the study of landform process and mechanism. On this basis,
this study summarised the current research status of geomorphology- oriented DTA and
systematically reviewed and analysed the research on geomorphology, terrain modelling,
terrain derivative calculation and other terrain analysis methods. The investigated studies
showed that with the help of DEM data, DTA research has the advantage of carrying out
geomorphology studies from the perspective of surface morphology. However, DTA research
has inherent defects in data expression and analysis patterns. Thus, breakthroughs must be
achieved in basic theories and key technologies to transform DTA research from phenomenon
to mechanism, from morphology to process and from terrain to landform. At present, the
development of research on earth science has reached a critical stage wherein DTA research
should focus on the discussion of geomorphology. This study proposes several prospects of
geomorphology-oriented DTA from the aspects of value-added DEM, terrain derivatives and
their spatial relations and macro- terrain analysis. The study of DTA by using DEM is at a
critical period along with the issue on whether the current GIS technology can truly support the
development of geography. The research idea of geomorphology-oriented DTA is expected to
be an important area of exploration and practice in GIS.

Keywords: digital terrain analysis; geomorphology; digital elevation model; terrain index;
geographical information science



