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ABSTRACT

Geological heritages have beenformed and preserved by the effect of the external and internal
forces during 4. 6 billion years of geological evolvement. Precious and non-renewable, they are the
common wealth of all human beings with very important scientific and aesthetic values. In March of
1999, the 156th session of the Executive Board of UNESCO officially and formally adopted an
agenda of “UNESCO Geopark Programme” in order to protect these geological heritages, the
witness of the earth’s evolvement. Three purposes were stressed by UNESCO: 1. to protect the
geological heritages and their environment; 2. to promote the development of the scientific
popularization education and researches on the earth science; 3. to accelerate the local social
economy in a sustainable way through exploiting the geological heritage resources properly. The
purpose of “coordination between protection and exploitation”, which becomes the most important
feature of geoparks, is obviously different from that of the “World Heritage” and the “MBA” which
show interests in the single protection.

The “ UNESCO Geopark Programme”, advocated by UNESCO, has received worldwide
responses and active participation. The geopark construction projects in Europe and China are the
most distinguished ones in the world, particularly China’s geopark construction and its contribution
to sustainable development of local social economy have been highly praised by UNESCO to be the
model of the world. Meanwhile, international academic organizations, scientists in China and
abroad have paid much attention to geopark researches. Comparatively speaking, Foreign scholars
emphasize particularly on the researches of the earth science while Chinese scholars lay their eyes on
the geopark protection, exploitation, planning and management. Unfortunately, the basic
theoretical research has largely been neglected. At present, scientific methodologies are insufficient
to match with the open and complex geopark system, achievements we have accomplished are
limited only in certain geopark regions and a macro-scale research is in urgent need.

Xinjiang is the largest province in China, international geoscientists have always been focusing
on this region. Xinjiang is also one of China’s provinces richest in geological heritage resources
owing to its superior geological conditions. However, in Xinjiang the construction of geoparks lags
behind and the scholars rarely relate their study to geopark researches. Thus, it is of high

significance in both theory and application to take Xinjiang as a typical object to study the geopark
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system, to discuss geopark research theories and methods under a macro-background, and to
provide theoretical guidelines and methods for the geopark planning and construction in Xinjiang,
even in china. In view of the present condition that the geopark researches have no theories and
guidelines matching with the complex system of geoparks. this book creatively introduces the
system integration into geopark researches. Through constructing the system integration
framework of geopark researches. this book will provide advanced methodologies supporting the
geopark researches in Xinjiang.

The research work of this book is financially supported by the Special Project of the Resource
Compensation of Xinjiang —— The Survey of Tourism Geological Heritage Resources in Xinjiang
(No. 2004046) , and will focus on the rich geological resources in Xinjiang. Under the background
of the whole territory of Xinjiang., the research work is focusing on the following subjects: the
research on the geopark system integration [ramework; the research on the geopark resource
integration in Xinjiang; the research on the geopark exploitation integration in Xinjiang; the
research on the geopark protection integration in Xinjiang: the research on the geopark management
integration in Xinjiang. The key scientific object of this book is the construction of a geopark
system integration framework and its application in Xinjiang. The book unfolds logically as
following: first, to construct a geopark system integration framework to support geopark
researches, then to have an empirical case study on the geoparks in Xinjiang according to the
geopark system integration coupled integration modules in the order of the basic integration (the
resource integration) — the application integration (the exploitation integration, the protection
integration) — the organization integration (the management integration).

The whole book consists of five chapters:

Prolegomena: Based on the analysis of the present geopark researches and problems in China
and abroad and also in Xinjiang. this chapter ascertains the purpose. contents, key problems of this
book, and furthermore determines the research idea and structure.

Chapter 1: The research on the geopark system integration framework. Starting with the
discussion of the basic categories such as the structure, functions and features of the geopark
system under the background of the system science, this chapter defines the intension of the system
integration of geoparks and constructs its theoretical basis and framework.

Chapter 2: The research on the geopark resource integration in Xinjiang. This chapter analyzes
the geological conditions in Xinjiang, classifies and estimates the geological heritage resources in
Xinjiang. discusses the cause for the formation and features of these geological heritage resources,
builds a space-regionalization system for geological heritages. and quantitatively analyzes the
features of various regionalizations.

Chapter 3: The research on the geopark exploitation integration in Xinjiang. This chapter
analyzes the present exploitation situation of the geoparks in Xinjiang from the perspective of the
human-land relationship, brings about new ideas about the layout of the geopark exploitation based

on geological heritage resources coupled with human-land relationship. In the light of all these, the
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tourism product exploitation, the tourism routines and the regional tourism image can be designed
accordingly.

Chapter 4: The research on the geopark protection integration in Xinjiang. Beginning with the
analysis of the development of the geological heritage protection in China and abroad, this chapter,
on basis of the analysis of the present protection situation and the feasibility of the geological
heritage protection in Xinjiang, puts forward some implementation steps, optimal-selection modes
and a reserve list etc.

Chapter 5: The research on the geopark management integration in Xinjiang. This chapter
studies the following problems: the perfection of the law system for the geological heritage
management, the construction of a geopark management model, the establishment of an
information system of the geopark management, and the building of a geopark education-research
vsystem.

The main conclusions ofthe book are listed below:

1. The geopark system is an open and complex system composed of a resource subsystem, an
exploitation subsystem, a protection subsystem and a management subsystem. The inner
subsystems of the geopark system exchange materials, energy and information, so do the
subsystems with their external natural environment, social-economic environment and other related
factors. All these have maintained the dynamic equilibrium and stability of the geopark system.
With its integrity, complexity, self-organizing and dissipation structure, the geopark system
generates a synergistic effect.

2. The geopark system integration takes the geopark system as an open and complex system,
which is a complete system genetically integrating relevant theories, methods and techniques. It
integrates and coordinates the subsystems of the geopark system to optimize the function of the
system. The geopark system integration consists of the resource integration, the exploitation
integration, the protection integration, and the management integration. The resource integration
is basic, which provides resource-ensuring to optimize the whole function of the geopark system.
The exploitation integration and the protection integration are application parts, which, taking
exploitation and protection as their core contents respectively, are the operational management
integration. The organization part is the safeguard for the optimization of the integrated function,
which is the key for the implementation of the basic integration and the application integration.

3. This book innovatively builds a system integration framework, including the macro-
objective layer, the medium-scale section layer and the micro-process layer. Particularly, the
medium-scale section layer, made up of 4 interactional integration units, is the core and main part
of the geopark system integration. The macro-objective layer and the micro-process layer exist to
match with the medium-scale section layer. The realization of the geopark system integration is
under the control of the macro-objective layer. The medium-scale section layer is going to be
optimized and adjusted according to the sequence of the micro-process layer, and then transmits

feedbacks to the macro-objective layer to verify. If the result is accepted by the macro-objective
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layer, it will be carried out, and then feed the result back to the macro-objective layer once again.
The geopark system integration may deviate from the goals due to the random disturbances of its
intern factors and the frequent mutual interference effect among these factors. Thus, the process of
the optimization, the adjustment, the implementation should be circulated to ensure the continuous
improvement and development of the geopark system integration.

4. The key element of the geopark resource integration is geological heritages. On the basis of
the first systematic investigation of geological heritages in the whole area of Xinjiang, 209
geological heritages are divided into 7 main-categories and 28 subcategories. Most of the 7 main
categories are taken up by the geologic-geomorphic landscape and the water landscape; and the
lacustrine landform, the aeolian landform, the fluvial landform. the typical ore deposit and mining
relic landscape, the glacial landform, the mountain landform, the paleontolic fossile site, the
volcanic landform and the spring landform are the primary kinds under 28 subcategories. Geological
heritages in Xinjiang are of high scientific and aesthetic value for their large quantity, widespread
distribution, complete type and good quality. The quantitative assessment has revealed that the
main types of the geological heritages in Xinjiang are of the national level and the provincial level.
There are 88 geological heritages above the national level. The rare and monopoly geological
heritages in Xinjiang have provided excellent conditions for its geopark construction.

5. Influenced and restricted by geological conditions and the geographical environment, the
distribution of the geological heritages in Xinjiang obviously has a feature of spatial differentiation.
Considering the deep fracture and the tectonic unit, Which are the key factors to decide the
distribution of geological heritages in space, this book innovatively establishes a multi-level system
of spatial pattern of geological heritages in Xinjiang. This system includes 5 regionalization cells of

grade | —— the geological heritage area, 13 cells of grade [] —— the sub-geological heritage area,

and 35 cells of grade [ —— the geological heritage belt. 4 categories of indicators quantity,
grade, type, protection condition, and 10 specific indicator factors have been designed in order to
bring a comprehensive and quantitative representation to the space pattern of geological heritages in
Xinjiang. In the regionalization cells of grade | , Tianshan, Kunlun-Altun, Altai are classified to be
excellent sites while Junggar, Tarim to be good. In the cells of grade II, Northern Tianshan,
Western Kunlun, Southern Tianshan, Northern Altai are classified to be excellent sites, Turpan-
Hami, Middle Junggar, Eastern Tarim, Eastern Kunlun-Altun, Middle Kunlun, Western Tarim
to be good, Southern Altai to be medium while Western Junggar, Eastern Junggar to be poor. The
results show that the mountain-regionalization cells of geological heritages are obviously superior to
the basin-regionalization cells.

6. The key to the realization of the geopark distribution integration is the scientific and rational
layout. This book innovatively puts forward a new distribution idea based on the geological heritage
resources coupled with the human-land relationship, and proposes some new ways to exploit
regional geoparks on the basis of the quantitative analysis. First, the book establishes a

comprehensive evaluation system of human-land relationship in Xinjiang including a four-evaluation-



structure including natural structure, population structure, social structure, economic structure
and a ll-evaluation-indicator-layer, using the cluster analysis to divide 14 regions (cities and
municipalities) in Xinjiang into 6 human-land relationship types: the developed urban area, the
urban-based minority area, the agriculture-oriented urban area, the tourism exploitation fast but
underdeveloped rural minority area, the rich resource-based (oil) industry area, and the
agriculture-based poverty minority area. Then we couple different types of human-land relationship
respectively with excellent, good, general, poor geological heritages in the geopark resource
integration, and determine the geopark distribution pattern according to the coupled results.

7. The tourism product exploitation is the core of the geopark distribution integration and the
carrier and the manifestation of the interrelating and interacting relationship of different integration
cells among the geopark system integration. According to the cognition-and-value-oriented analysis
of the geopark tourism products in Xinjiang, the tourism product system of the geoparks in
Xinjiang can be established consisting of the sightseeing as the dominant, the vacation tour as the
target, the scientific investigation and exploration tourism as the unique feature, the cultural and
ethnic tourism as the supplement. which can [ully display its comprehensive characteristics as a
geopark. Through the organization of 4 key lines and 17 extension lines, tourism line nets
throughout all the geoparks in Xinjiang can be formed. On the basis of the regional tourism image-
driven analysis and the placeality analysis , the image and the slogan of the regional tourism in
Xinjiang, “A shocking magic trip, an everlasting intensive experience” , can also be proposed.

8. The geological heritage protection is the core element of the geopark protection integration.
This book emphasizes that the geopark protection is not just a single protection, but an combination
of protection and exploitation. The current situation of the geological heritage protection in Xinjiang
can be described as a subordinate protection with a low level and in a small number. The inefficient
coordination between protection and exploitation is the fundamental cause for the poor geological
heritage protection at present. Based on the relationships of the different links of protection and
distribution, 6 protection steps are proposed, from determining protection types, protection forms,
protection modes, protection grades, protection sequences to determining protection zones. The
optimal-selection model, which integrates geoparks with geological heritage protection areas and
other protection areas, is put forward. Therefore., a protection and exploitation reserve list of 209
important geological heritages in Xinjiang is made. forming a protection system taking geoparks as
the main body, the geological heritage protection areas and other protection areas as the
supplement.

9. The various factors of the geopark system integration are organically integrated under the
effective organization of the geopark management integration. Among all the factors of the geopark
management integration, the perfection of the legal system is the foundation, the construction of
the management is the safeguard; the building of the management information system is the
technical support, the structuring of the geopark education-research system is the scientific

support. Under the present situation that the management legislation for geological heritages lags
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obviously behind on national, sectoral and local levels, it should be put forward to improve the
legislation of the geological heritage management according to Constitution and Environmental-
LLaw, to constitute the consistent Geological Heritage Act and its matching rules and regulations,
to improve the local legislation of the geological heritage management and try to establish the “One-
District-One-Act” policy. Following the analysis of the defects of the geological heritages
management in our country which is “confusion of three powers”, a model of “separation of three
powers” should be constructed, whose core is: selecting local people-congresses as the delegate of
mandated ownership of geological heritage resources; local governments having the management
right of the geological heritage resources; the compensated use of the operational rights of geoparks
transferred to enterprises through fair competition; the ownership, the management right and the
operational right of geological heritage resources separated with mutual constraints on each other.
At the same time, the establishment of the geopark management information system should also be
put forward to provide the technical support for the organic integration of different geopark system
integration cells, and through the construction of the geopark education-research system, the earth
science will be made the knowledge support for the management of geoparks.

The innovations of the book are:

1. This book introduces the system integration theory into geopark researches. Beginning with
the basic categories such as structure, function and features of the geopark system under the
background of the system science, it defines the intension of the geopark system integration,
constructs its theoretical basis and overall framework to provide the advanced scientific
methodology guidance for geopark researches.

2. Guided by the system integration theory and under its framework, based on the first

systematical investigation of the geological heritages throughout Xinjiang, and in the light of the

four interactive integration sections the resource integration, the distribution integration, the
protection integration and the management integration, this book discusses the theories and
methods about geopark researches under a macro-background, which fills in the gap of the geopark

researches in Xinjiang.

Key Words: Xinjiang; geological heritages; geoparks; the geopark system integration; the

resource integration; the exploitation integration; the protection integration; the management integration
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