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The south-west karst region of Chinais in the second step of China landform unit, which
rises gradually from east to west in general, with the incisng depth largening continually. The
mid-west and north is higher, the east and south is lower. Its terrain and landform is very
complicated. Various kinds of karst landforms are distributed in this region, from the karst
high mountain and canyon to the low mountains and hills, from karst plateau to karst peak for-
est, or karst cluster or karst plain, etc.. Dueto the effect of the strong uplift of Qinghai-Tibet
Plateau, the southwest karst region has been in a lifting background since Tertiary Period,
such rise of regiona crust affect the evdution of the landform comprehensively and deeply,
making terrain more fluctuant in this region, especialy in canyon area and slope-break zone,
where the mountains and valleys intervein the valley each other, the crags dip steeper, the
slope is larger, the potential energy is higher, the weak discontinuities are exposed, making
some geologic body more dangerous and easier to lose stability. The special karst geomorpho-
logic environment has offered the advantage for the development of geologic hazards, especial-
ly make great help to the gestation, formation and development of landslide, rockfall, karst
colapse and debris flow, etc.. Those geologic hazards influence the safety of local s inhabit-
ants and their properties serioudy, and directly resulted in economic losses of multimillion
RMB every year, it also makes large casualty and becomes a big restricting factor of the devel-
opment of society and economy in karst region. The geologic hazard in karst region has been a
primary factor for economy progress of this region.

In this book, research cases of gedogic hazard are picked from the south-west of China,
and the analytical examples are put on Guizhou Province of SV China, and research contents
are concentrated on the paroxysmal geoogical hazards such as landdide, rockfall, karst cal-
lapse and debris flow etc., which happen in karst region subsequently. Because the karst re-
gion has unique developing features, evadutiona rules and preservative conditions, it becomes
a natural museum of different kinds of karst geologic hazards. This book regards it as a win-
dow to carry on comprehensive research which has good representativeness.

In karst region, the terrain relief is very complicated, and applying RS techndogy is
more efficient and precise than applying single fieldwork survey in geologic hazard research. It
IS precise, intuitionistic, and comprehensive to dbserve and study the geologic hazards from
various visual angles by using RS technology. It aso could observe the process of happening
and develgpment of geologic hazards dynamically by using multi-periodic RS data, and offer
guidance for the investigation and post-disposal. At present, usng RS technology in the in-
vestigation and study of geologic hazards is in the ascendant, numerous experts and scholars
bath at home and abroad utilizing the RS techndogy to do this kind of job have gat lats of suc-



cessful experience and research results ( Mantovani et al., 1996; Snghroy, V. et al., 1998;
Hervéas et a., 2003; Zhang Zhende, et al., 2003; Yu Xuezheng, et al., 2003) . The ap-
plication of RS to study the landdide in Yigong of Tibet is a typically successful case ( Zhu
Bogin et al., 2001; Wang Zhihua, et a., 2001; Lu Jietang, et al., 2002) . Along with the
RS technology developing forward to multi-platform, high spatial resdution, high tempora
resolution, high spectral resolution, high orientation precison and tridimensional three-di-
mensional imaging technology, it will reflect the characteristics of the geologic hazards more
directly, accurately, vividly and dynamically. They can also provide help for decision-making
of government to prevent and cut down the losses of geologic hazard in this region; moreover,
they can also offer some references for ather regions, serving for the sustainable devel opment
of karst regions. Therefore, this volume is a systematic introduction to the RS interpretation
and surveying method of gedogic hazard.

1. In thisvdume, the main types, formation conditions, activity characteristic and geo-
logic disaster chain of geologic hazards in karst region were summarized and concluded sys-
tematically. The main gedogic hazards are karst desertification, karst collapse, karst water-
log, landdide, rockfall and debris flow in karst region. But karst cdlapse, landdide, rockfall
and debris flow are specia, sudden and representative geologic hazards in karst region, and
they are the emphases of the study in this book.

2. The deep analysis is given on the formative conditions and factors of the geo-hazard
such as landform, climate, stratum lithology, tectonics and human activities.

3. Different kinds of gedogic hazards in karst region are interrelated, inter-triggered and
inter-transformed each ather, offering very important information for the prediction and pre-
vention of geologic hazards. This valume paints out that the common gedogic hazards chain in
karst region include:

collapse or landdide — landdide, landslide - collapse, cdlapse or landslide - debris
flow, karst cdlapse- cdlapse and landdlide.

4. The characteristics of RS investigation, image features and interpretation signs in
karst region are discussed in this book. The methods in RS investigation of landdide, rock-
fall, debris flow and karst collapse are introduced in detail through vivid concrete cases.

5. The features of geo-hazard are reflected in the 120 stereo photo-pairs ( including some
TM/ETM +, SPOT, Aster images and etc. ) which are typica cases of the thousands types of
geo-hazard selected from 60, 000 aeria stereo-photos in karst region in Guizhou. The hazard
bodies confirmed after especia field survey are reliable, each of which is outlined with clear
and easy-understand lines, accompany with literal illustrations. It can be carried on ocular,
visua and vivid three dimensiona observation by using stereo viewer.

6. 30 illustrations and 127 plates are included in this book. The data are abundant, both
pictures and texts are excellent. The characters are brief and concise, easy-to-understand. A
large number of analytic illustrations of the characteristics of gedogic hazards is a direct ex-
pression of gedogic hazards in karst region. These two attempts is one of the features of this



book, hoping that relational researches could understand easily and accept it.

All the aerial images covered the karst region in Guizhou Province are analyzed compre-
hensively and carefully by RS Station of Guizhou Geologic and Mineral Bureau through two
generations hardworking. These origina data include: nearly sixty thousands of images with a
aerophotographic scale of 1 50 000, 1 25 000, 1 14 000 £, and 1 8 000 photographed from
1950s to 1990s, and space RS data such as Landsat TM/ETM +, SPOT, Aster etc.. The
analysis include fundamenta geology survey, specia investigation in mineral and environmen-
tal gedogy, RS investigation in the construction of roads ( include high-grade roads) , rail-
ways, large-scale reservoirs and hydro-power construction, urban RS and investigation of geo-
logic hazards in counties and cities, all of which cover lats of applications. Especially we ac-
cumulate abundant experience and basic data in RS analysis of gedogic hazards in karst re-
gion, and the book is a summary of these achievements. The project team compiles this book
after carefully summarizing the RS investigations in various karst geologic hazards, successful
experience of application and achievements, and picking out typical images through long-time
thinking and hardworking, in order to sum up the experience in RS analysis of geologic haz-
ards in karst region in the past many years, discuss together with fellows both at home and
abroad, which will be advantageous to reducing and preventing the hazards. Geologic hazards
Is one of focus problem of both common people and government because it could bring great
harms to the economy, life and properties of human directly and indirectly. How to use ad-
vanced techndogy such as RS, GlSetc. toinvestigate, predict and deal with gedogic hazards
Is an important task of science and technology workers and engineers, hope that this book can
get a result of casting a brick to attract jade.

This book is a crystallization of callective intelligence. Itis compiled by Kuang Shun-da,
Wang Shang-yan, Dai Chuan-gu, Liu Pel, Yao Zhi, Li Shuo, Kuang Zhong. Kuang Shun-da
Is responsible for the draft which is corrected by Wang Shang-yan, and the illustrations are
drawn by Lin Wei-hua.

This book could be used as a textbook for college students who study engineering ged og-
ical exploration and RS geology. It also could be used as a reference for workers who engage
in engineering gedogical exploration, geoogic hazards investigation and national land and re-
source management.

Kuang Shun-da
2005. 4
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