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Introductory Note

Modern geomorphology has been developed since the middle of 19century, while the
concepts of “Geomorphology” or “New geology” occurred and geomorphology became a
new scientific branch only about one hundred years. From “Cycle of erosion” characterized
by structure, process and stages to Chorley—Schumm systematic geomorphic idea with fea-
ture of system, geomorphic threshold and complex response, research methods in
geomorphology develop from qualitative description to quantitative expression, and trans-
fer from deductive study on geomorphic figure to process rescarch. As widely and deeply
developing, contemporary gcomorphology has grown up and characterized by
quantitative, processes and microscopic analyses. It is very closely connected for
geomorphic study to6 use experiments and simulations, including observation at station or
semi—station, ficld test, laboratory experiment with hardway model , mathematical modcl
and real-simulation by computer, etc. Experiments and simulations have been gradually
becoming not only very useful tool of study on geomorphology, but also a part, which
could not be separated from geomorphological field. Experimental geomorphology tends to
be a new frontier scientific branch between geomorphology and technology.

At the beginning of the 1960’s, as Prof. Zhu Kezhen, who was an academician of CAS
pointed out, geomorphology is one of the main branches in physiography, new tcchnique
and method, including station observation and experiment applied to- study of
geomorphology would be emphasized on. In recent 30 years cxperiments and simulations in
geomorphology have been flourished by efforts of several generations of geomorphologists.
Till now, more than 30 stations and laboratories have been established, including that of
fluvial, slope, desert, glacial, pre—glacial, debris flow, land—sliding, estuary—coast,
karst, lacustrine and swamp geomorphology, etc. More than 250 researchers are engaged
in observation, experiment and simulation in geomorphology. It is made that a big pro-
gress in fundamental study, practical application and techniques, etc. In the middle of the
1980’s simulation and data base in geomorphology started to grow up. The First Sympo-
sium on Experiment and Simulation in Geomorphology, sponsored by Commission of
Geomorphology and Quaternary, Chincse Socicty of Geography was held on April 4-8,
1993, Wuxi, Jiangsu Province. The 32 representatives from 11 institutions and § universi-
ties attended the symposium. Of them about one third was young geomorphologists. At the
meeting the Chinese Research Group of Experiments and Simulations in Geomorphology
(CRGESG) was announced to be established and becomes one of the most active groups in
the Commission of Geomorphology and Quaternary, CSG. Symposium opened and group
established show the achievements in experiments and simulations by several generations of
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geomorphologists, and a milestone in geomorphology developing in China. Those mean
that not only the gap about experimental study on geomorphology has been fitted, but also
a new stage is coming, e.g. a recently promoting in aspects of macroscopic to microscopic,
qualitative to quantitative, and combination of theory with practice in ggomorphology.

At the symposium, many scientific topics, related to experiments and simulations
were presented and discussed. On the one hand, it looked back on some achievements for
years, especially in recent years and some common problems were discussed, such as char-
acteristics of experiments and simulations, and their role in geomorphic study, relationship
between GIS and mathematical simulation, and automatic techniques in experiments, €tc.
On the other hand, emphasizing on cooperation, flourishing scientific research and propo-
sal of key subjects were also mentioned in order to fit with market economic development.
It should be focused on compensation of laboratory study for station observation, relation
and promotion of physical model to mathematical simulation. Therefore, (1) in contents of
experiments and simulations it should be raised a new level to solve productive problem; (2)
in aspect of theoretical study, similarity, comparability and spreading ability should be
made a new breakthrough; (3) in aspect of technique and method high level of automatics
should have a long march; (4) in organization of experiments, cooperation among different
scientific branches at home, and with colleagues abroad, should be newly developed.

Before and after the symposium about 40 articles have been received and divided into 4
parts to be published as follows,

Part I. Review and Prospect in Experiments and Simulations

In this part there are together 8 papers, in which it is reviewed and prospected that
general  experimental geomorphology, mathematical simulation in modern
geomorphology, relation of GIS to geomorphology, and achievements of such branches as
fluvial, river, debris flow and karst geomorphology. It is indicated that since the end of the
1970’s it has been again paid more attention to station observation with main content of
drainage geomorphic system, and in aspect of experimental geomorphology developing to
structure morphology and space—planet morphology abroad. In China experimental
geomorphology is transferred from normal processes into unnormal ones, espccially that of
debris flow, desertification, pre—glacial mass movement and karst geomorphology, etc. In
normal processes, it is very important to reveal mechanism in channel processes in combi-
nation of station observation with hardway model in lab. Also, it is deeply developed from
equilibrium, linear and uniforminism processes to unequilibrium, nonlinear and catas-
trophic ones.

Part I1. Experimental Study and Station Observations

In this part 10 articles are collected and dealt with experimental results in some
geomorphic branches, for example, fluvial, slope, soil erosion, outlet channel, pre—gla-
cial, wind tunnel and karst processes, etc. in recent years. In accordance with studies, itis
understood that there are non—uniformity in sediment yield through time and in space and
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threshold of channel length in network developing even though a drainage basin covers uni-
form material. The concept of increment of sediment yield on slope exists as coming water
drainages from slope of “Liang— Mao” into the gully. In red soil area, sediment is caused
by pudding and rainsplash on slope and man’s activity accelerates to rill developing. Big
wave storm leads sudden deposit of the Maojiagang Port. The rate, characteristics and dis-
tribution law of pre—glacial mass movement in the Tianshan Mountain is also obtained. It
is recognized that basic form of sand dune, and formation and distribution in front of it in
Takla Makan are dominated by main prevailing wind, while vibration of sand dune peak
and formation of pyrimad—shaped sand dune are controlled by second prevailing wind. Tt is
newly provided that in karst area the saturated dolomitic water has inertia solution. In this
part some experimental studies on tailing in mining and smelting, and shelter belts in
environmental wind tunnel are introduced.

Part 111. Mathematical Model and Simulation in Geomorphology

In recent years, mathematical model and simulation in geomorphology has been
quickly growing up‘ because of introduction of new concepts of mathematics and physics
and fast renewal of home computer. When geomorphic phenomena and processes could be
simulated, it is necessary to construct mathematical model in geomorphology. In this part
there is total of 7 papers, in which it is dealt with studies on fluvial geomorphology, river
system and sediment suspending by systematic theory, information, entropy model and
dissipative structure, mathematically analyzing evolution of subsidence burial history, tid-
al flat, blown sand flow structure, and automatic classification for karst type, etc. It is in-
dicated that in accordance with nonlinear theory, meandering, island braided and wan-
dering are regarded as a kind of dissipative structure in channel pattern, and stochastic in
channel pattern comes from the two reasons, one is choas in the system, and another is
turbulence outside the system. Based on stability far from balance in a system, an arbitra-
tion between theories of diffusional and gravitational in sediment motion, because of ¢stab-
lishment of entropy model in sediment suspending. With analysis of EOF, it is explained
that combination of different wave in time and space changes tidal flat. The first
eigenfunction means tendency of tidal flat depositing, the second one does seasonal
changes of the tidal profile caused by wind—wave, while the third one indicates exchanging
of sediment in different parts of tidal flat by seasonal fluctuation of sea level. Coordination
between deposition motion and dynamic mechanics has been revealed. Theoretically, it is
understood that jumping sand grain is shown as function of exponent distribution. There
are generalized force and flux in a drainage system and expressions of entropy production
and super entropy production have been determined. By the way, in this part it is intro-
duced that automatic classification to karst form types with fuzzy quantitatively analysing.

Part IV, Theory, Technique and Method in Geomorphic Experiments

In this part there are 10 articles. It is introduced that there are three new developing
tendencies in theoretical study on geomorphology. Similarities in model of drainage
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geomorphic system, water and sediment running on slope, and in wind tunnel, research
methods of slope erosion and dcbris flow, and artificial rainfall facilities for study on infil-
tration, runoff, soil erosion and sediment yield are also explained. It is introduced that
magnetic study on lacustrine deposition is applied into environment, and mineral appraisal
data base and its application are uscd to material source analysis.

Achievements mentioned above, it is not only raise theoretical level, but also provided
valuable scientific basis for planning channel upstream and downstream a dam, develop-
ment and use of tidal flat, water and soil conservancy on the Loess Platecau, developing
trip source in karst area, debris flow protecting engineering in the Xichang Center of Satel-
lite Launch, and desert realignment engineering in Tibet, Takla Makan and Dunhuang
areas, etc.

During editing this book many institutes and organizations, such as Chinese Society
of Geography, Commission of Geomorphology and Quaternary, Institute of Geography,
CAS, Nanjing Institute of Geography and Lacustrine, CAS, Division of Science & Tech-
nology IG, CAS, Division of Geomorphology IG, CAS, Opening Laboratory of
Lacustrine Deposition, NIGL, CAS, Ecology Research Station at Taihu, NIGL, CAS,
etc. and many gcomorphologists provided a lot of useful opinions and enthusiastic
supports. It should be specially mentioned that Prof. Chen Shupeng, geoscience
academician of CAS and Chairman of Chinese Society of Geography, and Prof. Che Jiyu,
Honorary Director of Institute of Esturine and Coastal Rescarch, East China Normal
University warmly and in the midst of pressing affairs wrote prefaces for this document,
and Prof. Li Jijun, geoscience academician of CAS and chairman of the Commission of
Geomorphology and Quaternary, CSG, paid more attention to this symposium and publi-
cation. Editorial Board and all of authors also contributed to effort a lot. On behalf of the
Chinese Research Group of Experiments and Simulations in Geomorphology I would like
to thank them for their significant contribution. In editing and publishing, undoubtedly,
there exists some lacks and errors, for which I relay apologize to authors and readers, and
sincerely hope to be pointed out at all.

Jin Desheng
1994
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