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Preface

Debris flow is a mixed fluid what is composed of water and sand with a high concentra-
tion in loess plateau and mountainous area. Its outburst is sudden; the oncoming force is furi-
ous. Besides, it possesses a powerful force to do great damage so that becomes an unexpected
disaster which makes a lot of hazards in the middle and low latitudes over the world. Conse-
quently, it is an important task of both developing economy and protecting the property and
safety of people lives in the world at present to have a good command of a fundamental theo-
ry of debris flow for the effective prevention and control of its hazard.

There exist a complex natural envire t including geological, geomorphological, cli-
matic, hydrological components and so forth, a strong activity of debris flow and a serious
hazard from it inside the boundary of Shaanxi Province. In particular, with an increasing de-
velopment of the ecomomy in mountainous distric the activities of human being become fre-
quently day by day so that the ecological environment is often destroyed and it follows that
disasters from debris flow are rising drastically. The main distribution of debris flow is locat-
ed in the loess plateau of the Northern Shaanxi and the mountainous areas of the Qinling and
the Dabashan which have occupied about two thirds part of the total area in the provinee .
There are cases of hazard always taking place every year in those areas where the suffered
scope is from number tens square kilometers of the small to several and up to one hundred
thousands square kilometers of the large. These disasters can often exterminate towns and
resident houses , destroy traffic facilities and endanger the security of people lives and proper-
ty, thus cause the regional poverty and hinder the growth of the national economy. Especially
in the loess plateau of the Northern Shaanxi vegetation has been destroyed heavily due to the
loose and soft lithological character of loess soil, Because a run—off from rainstorm is easy to
result in the muddy flow and stream with the high erosive intensity ., the loess plateau has be-
come a region of the soil erosion where is rarely seen in the world. Debris flow has caused
catastrophes what are difficult to estimate in not only the local areas but also the lower
reaches of Yellow River.

The science on debris flow is a new interdisciplinary subject. According to the regional
characteristics of the natural environment a multidisciplinary research into the measures of
prevention and control has been carried out together with the economic development in our
province, After foundation of the new China many organizations such as the Water Conser-
vancy Committee of Yellow River, the Academy of Sciences of China, the Conservation Bu-
reau of Soil and Water of Shaanxi Province, the Geological and Mineral Department of
Shaanxi Province and univrsities and colledges etc. have engaged in a long term effort of pre-

venting and controlling soil erosion in the loess plateau of the Northern Shaanxi and achieved



the preliminary tangible results. There exist no less problems in the engineering design, con-
struction and management of prevention and control, the environmental protection and so
forth due to an insufficient knowledge of debris flow in mountainous areas in the past. For
example, the disasters from debris flow within the large area occurred in the western part of
both Qinling and Dabashan Mountains in Shaanxi Province in 1981, A great number of de-
partments such as railway, highway, water conservancy, towns and so on had suffered heavy
losses owing to the worse engineering for prevention and control. After the catastrophe it has
been made to sum up the experiences and lessons, conduct the measures for prevention and
control in accordance with the way of both scientific reconstruction and new construction. In
the “International Hazard Mitigation Decade” (1991—2000) preventing and controlling the
mountainous disasters (flood, debris flow and landslide} in the countryside of both Qinling
and Dabashan Mountains had been placed on a key subject of the scientific research by the
people’s government of the province;a group of the scientific research had been founded at
the same time as well,it was composed of the Association of Shaanxi Hazard Mitigation ,the
Seismological Bureau of Shaanxi Province, the General Hydrological Station of Shaanxi
Province and Northwest University. Through a field survey which took three years it has put
forward the effective measures for preventing and controlling debris flow in the broad moun-
tainous countryside. In a word ,the activity of preventing and controlling debris flow is inces-
santly progressing forward in coorperation with the adjacent subjects,

Through the field investigation and study for many years, the author has collected a
great deal of the relevant material and written a book, Disasters from Debris Flow and its
Prevention and Control in Shaanxi Province, in which types, distribution, factors of forma-
tion, harm, prevention, control and so forth of debris flow in Shaanxi Province are expounded
comprehensively and systematically at the first time. In the book the author analyses condi-
tions for the formation of debris flow in detail ;elaborates the calculative methods of its veloc-
ity , discharge and impact foree evaluates the disastrous situation within a scope of the whole
province by means of the indexes of dizasters from the flood debris flow; dissects disasters of
loess plateau in the Northern Shaanxi and their characteristics; discusses formation factors
and disaster cases of debris flow in both Qinling and Dabashan mountains ) sums up the expe-
rience of preventing and controlling debris flow thoroughly. The purpose of the author is to
try his best within a limited ability in order o improve preveation and control of debris flow
in Shaanxi Province,mitigate losses suffered from disasters, promote the great western devel-
opment, construct a favourable environment with the beautiful hills and rivers.

The complete content in this book is divided into seven chapters in which the section
three of the second chapter, climatic conditions for the formation of debris flow, is written by
Mr. Xiao Yongquan in the Meteorological Bureau of Shaanxi Province together with the au-
thor., The rest parts of all chapters are completed by the author alone. There are certainly
some unavoidable errors in the book owing to the limitation of my own level, so it is welcome
that any criticisms and instructions come from readers.

Oxfam of Hong Kong subsidizes the writer for the book publication in order to assist



prevention and mitigation of disasters, and donates the books to the relative agencies of re-
search, production and education for their reference. Here the author would like to express
his earnest gratitude. Any points of view in the book do not represent the stand of the Oxfam
at all.

Li Zhaoshu
Northwest University
Qctober 2001.
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