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Abstract

Ecotone is the ecological interface formed between two or more of the
material system, structural system, energy system and functional system
within the ecological system, as well as the transitional space unit extending
from this interface (Niu, 1990). Due to its characteristics of marginal effects,
noncontinuous vegetation distribution, heterogeneous landscape structure,
undulating ecological interface, fragile environment and high fluidity
substances and energy, ecotone has become one of the important research
fields of ecology study today. '

Because of the vastitude of territory and complexity of natural
environment, as well as the long history of human reform, China is endowed
with different types of ecotones with different dimensions and various
environmental characteristics, such as forest-grassland ecotone, farming-
pastoral econtone, desert-oasis ecotone and marine-terrestrial ecotone. The
selection of a typical ecotone and then intensive study on its spatial
distribution pattern, environmental characteristics, dynamic landscape
structure and ecological fragility are useful for fully grasping the
natural/evolutional law of the ecotone and providing necessary support to
promote the regional ecological conservation and optimize the economic
development.

(1) Forest-steppe ecotone (or forest-grassland ecotone) is a typical

ecotone which is dominated by grassland vegetation, it’s a continuous space
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unit where the landscape is covered by the alternating forests and grasslands
and the structure is the marginal effects or transitional zones. In China,
forest-steppe ecotone is mainly distributed in the temperate zone in northern
provinces and the main part is in the west Northeast Plain. The temperate
grassland is in the east part of Inner Mongolia Plateau and the peripheral
areas of the highland forest is in Bashang Plateau of Hebei Province, as to
its environmental characteristics: the annual precipitation is 350~500 mm,
the average altitude is 600~950 m, the humidity is 0.6~1.0 and the area of
forest and grassland accounts for over 80% of the total area.

During the past 50 years, with the concern impact of global climate
change and human activities, the forest line of the ecotone has risen to a
higher altitude, the vegetation degradation, the grassland desertification and
the water and soil erosion has been aggravated, which has severely
restricted the sustainable development of the regional resource environment
and the social economy. Based on the hydrothermic factors, vegetation
features, land utilization and the change of landscape structure, uses
agricultural meteorology, community ecology, landscape ecology and
environment ecology to analysis the regional community structure and the
level of species diversity as well as land utilization and dynamic change of
landscape structure for making a quantitative judgment on the boundary
movement of the forest-steppe ecotone. The indicator system of ecological
fragility assessment has been established comprising natural factors, human
factors, economic performance and social performance, a comprehensive
assessment has been conducted to the ecological fragility of the forest-
steppe ecotone by using the method of main factor analysis and GIS
technology, and the spatial-temporal characteristics and causative factors of

regional ecological fragility have been found out, so as to provide the
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theoretical basis for effectively formulating the scientific and reasonable
mode of the ecological conservation.

(2) Northern farming-pastoral ecotone is the transitional zone between
China’s farming land and pastoral land. It is a large area alternating
distribution of grassland, forest land and farming land, and in terms of
economic structure and manifested as the coexistence of crop farming,
animal raising and forestry.

Located in the tail of the Asian monsoon and because of the fluctuation
between annual precipitations, the pattern of land utilization in northern
farming-pastoral ecotone has changed frequently, and the boundary between
farming land and pastoral land has moved back and forth repeatedly. In
order to further study the ecological effects caused by the boundary
movement of the northern farming-pastoral ecotone, the geographical
boundary of this ecotone has been redefined in the aspects of natural climate
and land utilization, which has provided the scientific basis for conducting
an objective analysis on its historical evolution pattern as well as its driving
force. At the same time, by using remote sensing technology, GIS
technology, the method of ecology and based on the basic data on the
change of vegetation NPP and cover degree of the northern farming-pastoral
ecotone in the past 20 years, the impact on the ecotone vegetation caused by
climate change and land utilization have been explored, and the law of the
ecosystem structural change and the value change of the ecosystem service
function caused by the boundary movement of the ecotone have been
disclosed in the angle of landscape ecological effects, which has not only
enriched the theoretical connotation of the impact on and response to
regional ecosystem by global climate change and the change of land

utilization, but also provided the important scientific meaning for
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strengthening the capability of adapting to climate change and enhancing
the radioactive effects on the service function of the ecosystem.

(3) Northwest desert-oasis ecotone is the desert zone close to the oasis
in western region of China , which sporadically distributed in the foreland,
basins, valleys, hills and plains in the western arid and cold region and
geographically located in the peripheral areas of Hetao Plain, western areas
of Helan Mountain, Hexi Corridor, southern and northern part of Tianshan
Mountain, as well as the peripheral areas of the big oasis lying north to
Wushao, Qilian, Altun and Kunlun Mountains.

In desert-oasis ecotone, the climate is extremely arid all year round,
with annual precipitation less than 200 mm but evaporation larger than
2,500 mm in most areas. In addition, the temperature between daytime and
nighttime is large, there is also strong movement of sandstorms causing
frequent natural disasters to the agriculture and animal husbandry. The main
vegetation is the sparse shrub grassland with few types of plants, simple
structure of the community and 10%~30% average vegetation coverage, so
it is a nonlinear ecological transitional zone developed in the marginal area
of the oasis in northwestern arid and extremely arid regions. The mainly
ecological problem in desert-oasis ecotone is the continuous arid climate,
the rising snow lines in mountain, the extremely shortage of water resource,
the increasingly serious land desertification and the extremely fragile eco-
environment. With the support of ArcGIS and by using TM and MODIS
images taken from different periods, the results of the comprehensive
assessment on the ecological fragility of desert-oasis ecotone showed that
the area of desert-oasis ecotone with medium-above fragility has reached
67.2% of the total area in the region, and due to strong movement of

sandstorms and the serious degradation of the natural vegetation, the
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desertification area is growing. The main driving factor is the extremely
shortage of water resource caused by global climate change and intense
human activities which have escalated the degradation of the regional
ecosystem. Therefore, the establishment of the mode of regional ecological
conservation and construction based on the carrying capacity of the water
resource is the effective way for realizing sustainable development.

(4) Chuan-Dian Farming-pastoral ecotone of southwest China
represent the area of the east-to-west farming-pastoral ecotone transiting
from the eastern and central agricultural regions to the western pastoral
region of Qinghai-Tibet Plateau, which is also a typical ecotone with
distinctive distribution of farming land, forest land and grassland in an
altitudinal belt. As to the geographical definition and spatial distribution of
the farming-pastoral ecotone of Chuan-Dian region in southwest China,
there are still dispute in the academia, on the other hand, with the
increasingly frequent human economic activities, the population-resource-
environment conflict is becoming more and more serious, and the social
poverty caused by ecological degradation and water and soil loss has
become more and more severely. Therefore, the farming-pastoral ecotone of
Chuan-Dian region in southwest China has been chosen for conducting
research on the geographical definition and ecological fragility of the
ecotone, so as to provide a scientific basis for regional ecological
conservation and sustainable development.

Based on the indicator of agricultural climate, the agricultural
economic indicator as well as land utilization indicators, geographical
definition has been conducted on the farming-pastoral ecotone of Chuan-
Dian region in southwest China, The results showed that the spatial

distribution of this ecotone is mostly within the area at the altitude of
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2,500~4,500 m where the accumulated temperature isoline is 500°C ~
4000°C and the average temperature of annual hottest and coldest months
are =10°C and =-10C respectively. By using RS/GIS technology and
based on TM data of 1988, 1995 and 2000, analysis has been conducted on
the characteristics of the natural environment of the farming-pastoral
ecotone of Chuan-Dian Plateau, the spatial and temporal change of the
landscape structure and its impact on the service functions of the ecosystem.
The results showed that irrational pattern of land utilization and resource
exploitation is the main factor accelerating the regional ecological
degradation. Ecological sensitivity, ecological flexibility and ecological
pressure have been proposed as the basic indicators for assessing the
regional ecological fragility, and by using the composite index, analytic
hierarchy process and RS/GIS technology, comprehensive assessment has
been conducted on the regional ecological fragility, as a result, the regional
ecological status and its causative factors has been defined, and the
recommendations suitable for practical ecological conservation and
construction have been proposed, which has provided a scientific basis for
promoting regional sustainable development and maintained the ecological
safety in the upper and middle reaches of Yangtze River.

(5) Marine-terrestrial ecotone is the transitional area and the ecological
interface between coastal marine ecosystem and land ecosystem. China,
located in the west bank of Pacific Ocean, has large area of territorial land
and sea The area of marine-terrestrial ecotone is about 100,000km? where
the temperate zone, warm temperate zone, subtropical zome and tropical
zone are ranging from north to south, thus forming the biodiversity
concentrated area and the important habitat for keystone species. The main

ecosystems include estuary ecosystem, wetland ecosystem, ecosystem of
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inter-tidal zone in coastal areas, mangrove ecosystem, coral reef ecosystem,
gulf ecosystem and island ecosystem.

Since the beginning of the 20™ century, due to the accelerating
industrialization, the eco-environment of the marine-terrestrial ecotone has
been influenced by the frequent climate disasters, aggravating coastal
erosion, shrinking area of wetland, aggravating soil secondary salinization,
serious water pollution, continuous degradation of the ecosystems of
mangrove, coral reef and coastal wetland, weakening capability of system
self-cleaning, and declining service functions of the ecosystem. As result,
based on the fullly use of 3S (GPS, GIS, RS) technology, scientific division
of the ecological function areas in coastal belt and construct nature reserve,
important ecological function conservation areas and restoration of the
damaged ecosystem through using biotechnology and project technology
would become the main challenges at present and in the future, which is
also the effective measures for improving the ecological service functions of

marine-terrestrial ecotone.
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