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Preface

Oasis is a special type of landscape in arid zone in which the nature and human factors are
all included. Its area occupied only 4~5 percent of arid land, but there gathered 90 percent
population and 95 percent social wealth. The past oasis research was all concentrated on
regional and ecosystem scale rather than landscape scale, therefore, this book presents our
research work in the 150 regiment, Shihezi Land Reclamation District in Xinjiang
Autonomous Region, in order to reveal various landscape ecological profiles of oasis.

On the basis of previous studies of oasis concept, classification, basic characteristics and
distribution, a new definition of oasis at landscape scale was presented. QOasis is one kind of
azonal landscape developed under dry climate condition and surrounded by desert at small or
medium scale, in which mesophytes or xero-mesophytes plants with relatively high primary
productivity supported by runoff grows. Runoff dependency, two-way succession liability, and
spatially scattered distribution on ecotone are major characteristics of the oasis. In addition,
artificial oasis is geometrically more regular, biologically less diversified and economically
more self-consumptive than the natural oasis. Geographical distribution of oasis in China is
ranged from Helan Mountain and Usaoling Mountain westward to West Mountain of Xinjiang,
which include Junggar Basin, Tarim Basin, Caidam Basin, Hexi Corridor and Alashan Plateau.

Four different hierarchical criterions were developed to fulfill landscape classification of
oasis at global scale. Firstly, oasis could be divided into temperate zone oasis and tropical or
sub-tropical oasis in terms of climate conditions all over the world. Secondly, it could be
divided into natural oasis, artificial oasis and potential oasis according to human disturbances.
Thirdly, vegetation factor was used as a criterion, because it is the most remarkable surface
indicator. As the result, Natural oasis here was classified into four types: desert-riverbank
forest (Tugari forest) oasis, swamp meadow oasis, salinized meadow oasis. Artificial oasis and
potential oasis have agricultural vegetation and desert vegetation, respectively. Fourthly,
oasis could be divided according to their landform locality. Because the vegetation of natural
oasis reveals landform conditions to some degree, artificial oasis could be distinguished from
potential oasis by landform characteristics easily. Subsequently, artificial oasis was classified
into six types: valley oasis, dried delta oasis, lakeside delta oasis, alluvial fan oasis, and
riverbank oasis.

In order to investigate the spatial pattern and regional variations, oasis landscape of
research area was divided into three sub-regions and eight patch types. Three sub-regions are
southern part, middle part, and northern part, which stretch from oasis core to desert. The eight
patch types include vegetable land, forestland, orchard, cultivated land, residential area,
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abandoned field, sand land and waste grassland.

Landscape pattern analyses show that some actual pattern indice such as dominance,
fractal dimension, and fragment index increased while the others including evenness,
contagion, patches elongation, and diversity, declined in comparison with the potential patterns.
Four conclusions could be drawn from such changes: 1. From 1982 to 1995, the studied area
had been more and more controlled by a few patch types; 2. The patch shape was changing
toward geometrical regularity and simplicity; 3. The degree of oasis landscape fragment
increased. All above are resulted from enlarged human activity impacts on the oasis, 4. The
potential pattern could be adopted as the absolute criterion for evaluating pattern changes
indicated by regular changes of all pattern indice from potential patterns to actual patterns in
agricultural landscape.

The landscape change analysis of the studied area from 1982 to 1995 showed that the area
changes of different patch types took place greatly, among which the waste grassland, forested
land, and residential area increased, whereas the others decreased. In 1982, the landscape
matrix was cultivated land, but in 1995, it was changed into the waste grassland. All these
changes played a positive role in relaxing water resource pressure, improving microclimatic
condition of oasis, and reducing sand creeping damages.

The result of cultivated land evaluation in 150 regiment indicated that the area of the 1st,
2nd and 3rd grade cultivated land reached up to 8150.15 hm?, accounting to 63.4% of all
cultivated land. In different sub-regions, the middle part has the highest cultivated land quality
and the northern part the lowest. Major limiting factors of cultivated land quality include soil
texture, salt content, and soil nutrient to some degree.

Water resource affects oasis development twofold. On one hand, it can accelerate the
oasis economic development; on the other hand, it can become a limiting element on oasis
development. At present, many environment problems are directly related with irrational
utilization of water resource, especially without regard of eco-environmental water use. On the
basis of integrated analysis of current research results of ecological or environmental water use
studies, a new conceptual framework is outlined in Chapter 8 of this book by distinguishing
ecological water use from environmental water use. We think that water consumed to maintain
the stability of oasis environment and further support oasis existence and development as well
as maintaining and improving oasis environmental quality should be called ecological water
use. From this point of view, ecological water use could be divided into 8 kinds. In order to
calculate the total quantity of ecological water use, we determined the quota for different kinds
according to either field measurements or theoretically calculated data. The calculation showed
that ecological water use reached 254.61 X 10°m° in Xinjiang in 1995, in which the northern
Xinjiang occupied 17.9%, the eastern 5.2%, and the southern 76.9%, respectively. Real
quantity of ecological water use is 158 X 10®m? in 1995 by subtracting repeatedly used water.
In addition, it is projected that total ecological water use will reach 140X 10°m® and 141X 10°
m” in 2010 and 2020, respectively.
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Finally, according to the result of cultivated land evaluation, two land use schemes for
major crops (spring wheat, corn, cotton, beet) in 2000 were optimized and proposed by linear
program method. The target function for the optimization was the highest economic benefit
and the restrain conditions were maintaining soil ecological balance, planting different crops in
its suitable area, rotation of crops and grass, meeting the social need. In scheme A, economic
benefit will be greater than that of 1995, but the planting area of beet and com decrease in
large, and shortage of organic fertilizer will reach up to 6890.5 tons, so this scheme was only
proposed as alternative scheme. In scheme B, the economic will be declined in comparison
with that of 1995, but its shortage of organic fertilizer will be only 584.7 tons and the crop
evenly distributed in different graded cultivation land. As the result, the scheme B was
recommended for local policy-making department as the most optimum scheme from
sustainable development point of view.

Authors
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