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Introduction

This book talks about the classic topic of grassland fire
disaster, and studies on the risk assessment, early warning
and management of grassland fire disaster from a macro per-
spective of time and space, and interdisciplinary perspective,
with multi-source data fusion method, detailed data, ad-
vanced technology and meticulous logics. Systematically dis-
cusses the basic theories, research framework, common
program and practical quantitative method of disaster mecha-
nism and hazard-formation of grassland fire disaster, content
and formation mechanism of risk, risk assessment, early
warning and management. Large numbers of application ex-
amples are given to reflect the latest development of grass-
land fire risk assessment, early warning and management
study. Finally, this book describes the idea of integrated risk
management for grassland fire disaster, and discusses the in-
tegrated risk management countermeasure, implementation
process and implementation strategy of grassland fire disas-
ter, and proposes a suggestion on the implementation of in-
tegrated risk management for grassland fire disaster in our
country. This book is available for the managers, researchers
and business people who are engaged in grassland disaster for
read and reference, and it also for the technical officers in

government disaster management department and technical
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person in insurance to be used and referred, and it can be al-
so used as the teaching material for higher institution’s post-

graduates.
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Biography of First Author

Jiquan Zhang, male, was born in February 1965 from Jiutai, Ji-
lin Province. He is the agricultural doctor of biological environment of
Tottori University in Japan. He is the special fellows of foreigners in
Japan society for the promotion of science, and the post-doctor in Dis-
aster Prevention Research Institution of Kyoto University in Ja-
pan. Now, he is the head of the natural disaster research institution,
professor and Ph. D. supervisor in Northeast Normal University, and
also he is the First Deputy Director General and secretary of profes-
sional committee of grassland fire in Chinese society of grass, director
and assistant secretary of Risk Committee of China Association for
Disaster Prevention, member of Sustainable Use of Resource and
Professional Committee of Disaster Mitigation of China Society of Nat-
ural Resources, and expert of fire prevention group of agricultural de-
partment.

Long term commitment to integrated disaster risk assessment,
he proposed the integrated disaster risk assessment and management
theory based on information mechanism at first time, and initially es-
tablished more completed and practical theory, program, technique
methodology, quantitative model and related system of natural disas-
ter risk assessment and management. In recent years, he hosted more
than 50 projects of various research, in which 2 projects of the Na-
tional Natural Science Foundation of China, 1 project of the National
Scientific Research Special Project of Public sectors ( Agriculture) of
China, 2 project of the National Grand Fundamental Research 973
Program of China, 1 project of the National Key Technology R&D
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Program of China, 4 projects of the National Key Technology R&D
Program of China in the eleventh “five-year” plan, 1 project of spe-
cialized research fund of doctoral program in universities. He estab-
lished the agricultural standard for “grassland fire disaster damage as-
sessment procedure” . He published more than 130 academic papers,
in which 10 papers are embodied by SCI, 5 papers are embodied by
EI, 25 papers are embodied by ISTP, and published 5 academic

works.
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Prodrome

China is a big grassland country, having 400 million hm?®
natural grasslands, occupied 41.7% of the total land area, just
behind the Australia, ranking the second in the world. China’s
grasslands mainly concentrate in remote backward area in the
west, is also the most concentrated areas of minority nationality
and the key and difficult areas focusing on building a well-off so-
ciety. Grassland is the main land and main part of terrestrial eco-
systems, and is the largest green barrier in China which is an
important resource of safeguarding national eco-safety; and it is
the important material basis for livestock development in agricul-
ture and pastoral area. Meanwhile, China is the most serious
state of grassland fire disaster in the world. In the nearly 400 mil-
lion hm? grasslands, fire-prone area account for 1/3, frequently-
happen area account for 1/6. Especially in recent years, with the
implementation of the protected construction for grassland in
China, grassland vegetation get effective restoration, grassland
fuel increased significantly; with the enhancement of global cli-
mate and human activity, the grassland fire danger is gradually
rising, grassland fire is showing the new trend that is extending
from high incidence in spring and autumn to the whole year,
grassland fire threaten is increasing; with the development ac-
celeration of economy and society in pastoral area, the facilities
in grassland are increasing constantly, the direct economic losses
caused by grassland fire are increasing constantly. The grassland
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fire prevention is related to the safety of life and property of peo-
ple in pastoral area, ecological security of grassland and develop-
ment of animal husbandry, national unity and social stability in
minority nationality area in china’s border. Therefore, we face
arduous tasks in grassland fire prevention, and it is very impor-
tant.

China’s grasslands are almost the areas which have very big
land and sparse people, and the factors causing grassland fire
disaster include climatic and meteorological factors, natural fac-
tors related to the earth surface condition and socioeconomic fac-
tors in connection with conditions of human being and society
etc. Therefore, grassland fire disaster occurs randomly and un-
certainly. Because grassland fire has characteristics with suddenly
happening, and rapidly developing and spreading, once it hap-
pens, it is rather difficult in relief and disposal, and causes seri-
ous damages. And therefore, reinforcing the study on risk as-
sessment, early warning and management for grassland fire,
and enhancing the initiative and foreseeability of grassland fire
prevention, realizing the change from passive mode of post-dis-
aster crisis management to trinity grassland fire integrated risk
management and control mode that contains pre-disaster warn-
ing, emergency during disaster and post-disaster relief have an
important practical significance for carrying out the policy of
“prevention first, combining with the firefighting”, and enhan-
cing comprehensive prevention and control ability of grassland
fire disaster.

Currently, the study of disaster risk assessment and man-
agement has become to the hot spot in the research field of disas-
ter. Disaster risk management is to identify, estimate and assess
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all kinds of risk existing in human society, to optimize and com-
bine the risk management technology, and to make risk deci-
sion, and then so it can implement effective control of risk. It in-
tegrates the pre-disaster risk reduction, the emergency corre-
sponding during disaster and the post-disaster recovery so as to
make systematic and integrated management for disaster, and so
it was valued for domestic and foreign scholars and government
at all levels.

In recent years, an increasing number of studies on natural
disaster risk assessment and management are focusing to flood
disaster, earthquake disaster, and drought disaster etc. ,
whereas less attention has been focused on grassland fire disas-
ter. Grassland fire disaster is inevitable and it is impossible to
fully recoup the damages caused by it. But to some extent it is
possible to minimize the potential risk by assessing and compa-
ring risk to raise risk awareness, developing early warning strat-
egies for grassland fire disaster. The occurrence of grassland fire
disasters is due to natural factors or human factors or their inter-
action. But traditional grassland fire disaster is often limited to
the studies on the fire behavior model, fire hazard, and fire haz-
ard forecast model, but less attention has been focused on for-
mation principle, risk assessment, early-warning and risk man-
agement of grassland fire disaster. It has become a very emergen-
cy task to assess grassland fire disaster fire by researching forma-
tion principle, assessment method and technology of grassland
fire disaster, and then to make early-warning for grassland fire
disaster on the basis of risk assessment result, and propose rea-
sonable and practical preventing strategy and mitigation meas-

ures so as to have implementation to reduce the risk danger be-
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fore grassland fire disaster happening, and to control grassland
fire disaster to the lowest level. This book is written by the au-
thors based on new research results on risk assessment, early-
warning and management of grassland fire disaster supported by
the 15th National Key Scientific and Technological Project: study on
key technology for assessment and governance of grassland disas-
ters under Grant No. 2006BAD16B0422, the National Scientific
Research Special Project of Public sectors (Agriculture) of Chi-
na: study on emergency management technology of grassland fire
disaster under Grant No. 200903041, the National Natural Sci-
ence Foundation of China: The construction of grassland fire dis-
aster risk assessment system and its application of emergency
management based on multiple sources information fusion under
Grant Nos. 40871236.

The book is started from basic theories and research meth-
ods, systematically discussed the disaster-caused mechanism and
damage process, risk formation principle of grassland fire disas-
ter, and then proposed the index system and model of risk as-
sessment and early warning, described the basic theory and con-
tent framework of integrated grassland fire disaster risk manage-
ment. On this basis, the countermeasures of integrated grassland
fire disaster management and its measurement process and meas-
urement strategy were discussed, and also the suggestions about
how to measure the integrated weather disaster risk management
in China were put forward. This book is a rare good book in the
field of grassland fire disaster with informative data, abundant
contents and well-targeted, and it will provide scientific basis
and technique support for grassland fire prevention department at
all levels in formulating the countermeasure of daily manage-
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