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Abstract

Arid areas are faced with frequent droughts and sandstorms, and through variations of the harsh 
natural conditions. Urban green space is an important ecological infrastructure to improve the harsh 
climate, but green space system planning often exposes strong subjectivity. The suitability evaluation 
of urban green space can be based on the powerful spatial analysis capabilities of GIS, through 
investigation and comprehensive analysis of the suitability of the land for various uses, the level of 
quality and its restriction status, etc., so as to classify and grade the ecological functions of urban green 
space. Taking Beitun city in Xinjiang Province as an example, according to local conditions, evaluation 
factors were selected from five aspects: wetland resources, flora and fauna habitat, landscape features, 
anthropogenic disturbance and temperature risk; the factor weights were determined by analytic 
hierarchy process; a green space suitability evaluation system based on three levels of “target-criterion-
index” was established, and on this basis. Using the GIS spatial overlay analysis module, five levels of 
urban green space ecological suitability zones were delineated: the most suitable green area (23.6%); 
the high-suitability area (32.1%); the mid-suitability area (21.6%); the low-suitability area (14.5%); and 
the unsuitable area (8.2%), Combined with the current situation of land use and the demand of urban 
development in Beitun city, the functional zoning of urban green space ecological facilities are divided 
into a green ecological restoration area, a green ecological conservation area, low-and medium-impact 
development areas and a green suitable development area; on a scientific basis, allocation of green space 
resources and protection countermeasures are proposed to construct green space in each area as part 
of the theoretical guidance for Beitun. The results show that appropriate indicators and methods can 
more accurately reflect the actual and demand of urban green space development in arid areas, and play 
a practical guiding role. The research provides a useful attempt and supplement for the practice and 
application of the method of division of green space ecological suitability in arid cities.
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Introduction

Under the influence of the subjective experience 
of planners, green space planning often damages the 
public interest because of unscientific leading factors. 
Whether prior to urban planning or through green 
space ecological facilities based on urban planning, it 
is necessary to rationally evaluate current ecological 
resources and guide the planning and construction 
of green space through the evaluation of green space 
suitability [1-2]. It is necessary to carry out elastic 
planning of key ecological infrastructure based on 
behavior of urban lifelines for long-term planning. How 
to mitigate and adapt to the negative impacts of adverse 
climate change, and how to implement effective and 
feasible strategies for various scenarios, these problems 
are attracting more and more people’s attention [3].

Suitability analysis refers to the analysis of land 
for a specific development activity, and the regional 
division of an appropriate grade is proposed through 
the comprehensive consideration and evaluation 
analysis of multiple influencing factors [4-5]. With the 
emphasis on systematization and scientificity in urban 
land planning, the organic combination of multiple 
disciplines shows a broad development prospect  
[6-7]. Using the Water Evaluation And Planning System 
(WEAP) and MATLAB can help us to try and select 
the best measures to mitigate Water stress at the 
watershed level [8]. Using the Geographically Weighted 
Regression(GWR) and landscape index can help us to 
explore and optimize the spatial pattern of ecological 
green space in urban and rural areas [9] The method 
of ecosystem quality assessment using the Geographic 
Information System (GIS) an help us to alleviate the 
contradiction of water use in arid inland river basins 
[10].

Applying suitability analysis to the urban green 
space planning process, by evaluating the factors that 
affect the ecological environment, we can find the areas 
that most need to build green space, which can provide 
a scientific reference for optimizing the layout of urban 
green space.

Compared with the general area of China, the 
northwest arid areas are faced with frequent droughts 
and sandstorms, and through variations of the harsh 
natural conditions [11-13], and cities and towns in harsh 
environments more urgently need the construction 
of urban green space systems with the reasonable 
layout and suitable size [15-16]. However, the initial 
construction of the urban green space system and the 
blind copying of foreign and mainland urban greening 
patterns, has strong subjectivity and hysteresis as with 
the status quo [12]. The issue of how to effectively 
reduce the construction costs of urban green space 
systems and the consumption of resources and energy 
of green space construction is an urgent problem for 
green vegetation and landscape ecological construction 
in ecological towns in arid areas of Northwest China. 
This paper highlights the necessity of evaluating the 

suitability of urban green space in arid area, focusing 
on the representative city of Xinjiang-Beitun city. The 
paper also uses the spatial analysis ability of GIS to find 
the problems faced by the urban green space ecology 
in arid area, and uses the analytic hierarchy process to 
select scientific and reasonable quantitative indexes, and 
discusses that the suitability evaluation can be used as 
the basic work in the early stage of urban green space 
system planning.

Based on the theory of ecology, suitability evaluation 
to guide the planning of green space, to coordinate the 
relationship between urban development and ecological 
protection, to establish the suitability analysis criteria 
by using the logical rules of ecological factors, and 
to distinguish the functional zoning of ecological 
suitability of green space are the hot spots and frontiers 
of the research on the implementation of urban 
sustainable development strategy. However, the previous 
research results mostly focused on the evaluation of 
land use, and there were few studies on the suitability 
evaluation of green space planning, and the lack of 
evaluation duality and systematic consideration often 
faced with difficulties, which affected the accuracy of 
evaluation results to a certain extent. Compared with 
them, this paper pays more attention to the pertinence 
and systematism of the evaluation indexes, so as to 
reveal the main reasons affecting the urban green space 
ecosystem in typical arid areas, provide scientific basis 
for urban green space planning according to local 
conditions, and also provide reference for the planning 
and evaluation of urban green space in other arid areas. 

The paper is divided into the sections: 1) 
Introduction. The necessity of green space suitability 
evaluation in arid cities was expounded. 2) Material and 
Methods. The general situation of the research area and 
the process of suitability evaluation system construction 
are mainly introduced. 3) Results and Discussion. The 
results were analyzed and discussed from the land use 
type map, the superposition map of each index factor 
and the classification map of green space suitability. 4)  
Conclusions. The applicability of the evaluation index 
system for the suitability of urban green space in arid 
area was summarized .

Methods and Materials

Study Area

Beitun city is located between Altay city and Fuhai 
County in the north of the Xinjiang Uygur Autonomous 
Region. Derenshan, to the east of the urban area, is a 
platform formed by tertiary mudstone surfacing in the 
urban area of Beitun, with an area of 8.5 km2 and a 
relative height difference of 50 m from the built-up area 
of Beitun. Beitun city extends along the Ertysh River 
for 10 km from east to west, with an average width 
of 1 km from north to south. The study area (Fig. 1) 
is located on the south bank of the Irtysh River, with  
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a total area of 237.4 km2. The rugged and colorful 
hillside in the study area is a unique geological 
landscape. The terrain on the top of Deren Mountain is 
flat, and most areas in the east and south still maintain 
the original desert and Gobi landform, with a small 
amount of sandy vegetation [17-18]. To the southeast of 
the study area is Nanhu Lake, with a water surface of 
approximately 2.1 km2 and a lake surface elevation of 
approximately 521.4 m. By the end of 2009, the urban 
population was 53,000, the built-up area was 12.23 km2, 
and the construction land per capita was 230.9 m2. 

Beitun is located in the central hinterland of 
Eurasia, belonging to the middle temperate continental 
climate zone, has typical arid climate characteristics: 
a dry climate, low levels of precipitation, and a large 
evaporation. The annual average temperature is 4.1ºC, 
extreme maximum temperature of 41.5 degrees Celsius, 
extreme minimum temperature of -49 degrees Celsius, 
the annual precipitation is 93.9 mm, and the annual 
evaporation is 1661.4 mm. The frost free period of the 
entire year is 140-154 d. As a result of repeated river 
scouring, the deserts on both sides of the river have 
been transformed and gradually formed into alluvial 
plains. The main types of natural soil are dark meadow 
soil, ordinary meadow soil, salinized meadow soil, 
irrigated meadow soil, wet beach soil, meadow brown 
calcium soil and semi fixed aeolian sand soil. Affected 
by climatic conditions, the plain vegetation is sparse, 

and the vegetation coverage is 30%-40%. As the Irtysh 
River Valley covers a vast area, the natural conditions 
are complex, and the vegetation types are rich and 
diverse, forming a mixed structure of Joe, irrigation 
and grass. Under the influence of river valley moisture 
conditions, stands are distributed on both sides of the 
river valleys and channels. Due to low groundwater 
levels and sparse vegetation, desert shrubs dominate the 
piedmont gravel zone.

Data Source

The data sources mainly include Landsat 8 images 
from the 2014 growing season and nongrowing season, 
digital elevation model data obtained by Aster, a 
1:10000 topographic map of Beitun city, the urban 
master plan of Beitun city 2010-2030, the statistical 
yearbook of Beitun city and other statistical data.

First, based on the interpretation of remote sensing 
images of Beitun, water bodies, urban construction 
land, forestland, farmland, roads, industrial pollution 
areas, bare land, etc. [19] were identified for a total of 
7 kinds of land use/cover types, the present situation 
of the agricultural land use and ecological resource 
distribution in Beitun was analyzed, and then, based on 
the characteristics of the urban green space planning 
in arid areas, important factors influencing the green 
space layout of Beitun agricultural city were identified.

Fig. 1. The location of the study area.
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Buffer analysis and landscape type recognition 
were used to obtain the shadow horizontal spatial 
distribution characteristics of ring green space layout 
factor; the DEM and topographic maps were used to 
obtain the vertical spatial distribution features of slope 
and elevation in the study area. Taking Landsat remote 
sensing thermal infrared band images in the growing 
season as the data source, a surface temperature spatial 
distribution map of Beitun city was obtained through 
the inversion research method of relatively bright and 
mild surface temperatures.

Suitability Evaluation System 
and Technical Process

According to the formation mechanism of major 
ecological environmental problems [20-21], the 
ecological suitability evaluation of urban green 

space should analyze the regional distribution law 
of ecological environmental suitability and define 
the possible range and degree of specific ecological 
environmental problems (Fig. 2a). Green space is an 
open and semiclosed system, located in the transition 
zone between human activities and natural landscapes 
[22], while the ecological environment in arid areas 
is particularly appropriate to affect the normal 
development and location of green space as well as 
the current status of green space. Based on the land 
use status and the characteristics and actual situation 
of the regional green space in Beitun city, the green 
space suitability evaluation system was constructed 
from five aspects: wetland resources, animal and plant 
habitat, landscape characteristics, human disturbance 
and temperature risk (Fig. 2b). Suitability grades 
are usually given in the 5 levels of very appropriate, 
more appropriate, low in suitability, appropriate and 

Fig. 2a). The research methodology.
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inappropriate. Using the strong spatial analysis ability of 
GIS to influence the composition of urban green space 
ecological environment factors according to certain 
weighted superposition simulation [23], the regional 
ecological environment suitability spatial distribution 
and integrated suitability zoning are an objective 
analysis of the problems of urban ecology based on the 
most direct and effective method. The basic expression 
of the green space suitability model is as follows:

         
                                  (1)

In the formula, S is the ecological suitability; Wi is 
the weight of the ith suitability factor (I = 1,2,3..., n); and 
xi is the suitability score of the ith factor. The factors 
determined the scores of different types/standards 
according to the evaluation target and assigned a score 
of {9,7,5,3,1}. The larger the score is, the better the 
ecological environment of green space, and the higher 
the suitability.+

Selection of Influencing Factors for Green Space 
Suitability in Arid Areas

Wetland Accessibility

As an important part of the ecosystem in arid 
regions, river systems are a key factor restricting the 
growth of green space [24]. According to the current 
situation of land use, buffer analysis is carried out for 
the existing wetland resources, and the adaptive level of 
green space is set according to the buffer distance.

Soil Water Content

The normalized differential water index (NDWI) 
can reflect surface water information [25] and be used 
to analyze the surface water distribution characteristics, 
area, water amount and calculation, which is of great 

significance for the development, protection and 
utilization of water resources. In addition, the index 
can supplement the difference and richness of different 
wetland resources.

Plant Habitat

The normalized difference vegetation index (NDVI) 
can reflect the vegetation coverage and plant habitat; the 
higher the NDVI vegetation status of the environment 
is, the better the level of green space adaptability and 
the higher the score.

Animal Habitat

Due to the special geographical and climatic 
conditions in Beitun, there are only relatively common 
birds and small animals in this area, while different 
landscape types provide different habitats and food 
for birds and small mammals. In this study, landscape 
types were used as indicators to reasonably evaluate the 
suitability of animal habitat types.

Landscape Types

Landscape differences limit the planning of green 
space ecological facilities, and the landscape type 
is the direct embodiment of the modification of the 
natural environment by humans [26], the combination 
of landscape types in reports and the interpretation 
results of land use classification levels in the landscape 
of Beitun agricultural city; in addition, the resulting 
environmental pollution tolerance level of urbanization 
judges the green land adaptability.

Terrain Factors

Topography controlled the planning and construction 
of green space facilities, and the elevation and slope of 

Fig. 2b). Green space suitability evaluation system in Beitun city.
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Beitun was analyzed using DEM data. The slope reflects 
the degree of the surface slope. If the slope is small,  
the terrain is relatively flat, and the urban construction 
cost is low. If the slope is too large, water retention 
is poor, which is not conducive to vegetation growth 
and easily causes soil erosion and geological disasters. 
The higher the elevation is, the more unsuitable the 
urban green space construction, but the lower the 
human intervention is, the more suitable the area is 
for biological habitats and the higher the suitability of 
urban green space is.

Scope of Human Activities

The disturbance of human activities is an important 
indicator affecting the construction of green space 
ecological facilities. The hard ground caused by rapid 
urbanization seriously reduces the ecological service 
functions of urban green spaces and limits the planning 
and construction of green space ecological foundations 
[27]. The road is the direct medium of human activities. 
The buffer zone of the road is analyzed to determine 
the suitability of green space according to the distance 
of human activities.

Domestic Production Pollution

Waste gas, wastewater and other pollutants cause 
great damage to plant growth and the ecological 
environment. Planning protection and isolation green 
space around pollution sources can effectively improve 
the ecological environment nearby.

Temperature Risk

Beitun is located in Xinjiang, which is affected 
by not only the urban heat island effect but also 

the temperature regulation of different landscapes. 
According to the difference of the instantaneous surface 
temperature in autumn [28], green space adaptability 
is divided into three grades: high (low surface 
temperature), medium (medium surface temperature) 
and low (high surface temperature).

Classification of Suitability

In combination with the current ecological 
environment and the actual situation of urban 
construction in Beitun city, each index was graded, and 
a green space suitability score was assigned (Table 1). 
NDWI, NDVI, altitude and surface temperature were 
all graded through the "natural discontinuous method" 
in ArcGIS software [29].

 Determination of Weights

According to the importance degree of each criterion 
in terms of the ecological suitability, a comparative 
analysis is conducted according to the analytic hierarchy 
process [30], and a judgment matrix is constructed.  
The weight value of each quasi-measurement is 
calculated (Table 2). The largest eigenvalue of the 
λmax = 5.21, CI is the matrix deviation consistency 
index (λmax-n)/(n-1) = 0.05, RI is the mean random 
consistency index of the corresponding matrix of order 
5 RI = 1.12, and the mean random consistency index 
random consistency ratio is CR = CI/RI = 0.0469<0.1; 
based on the judgment matrix and the consistency 
check, the weight satisfies the requirements of the 
study. Through the expert consultation method, the 
index factors under the criterion layer are treated with 
equal weights.

Table 1. Score of each evaluation factor Rule layer Index layer Grade(score) Wetland resources.

Rule layer Index layer Grade (score)

The wetland 
resources

Soil moisture content <100 m (9), 100~300 m (7), 300~500 m (5), 500~1000 m  (3), >1000 m (1)

Soil moisture content NDWI high (9), NDWI higher (7), NDWI middle (5), NDWI lower (3), 
NDWI low (1)

Animal and plant 
habitat

Plant habitat NDVI high  (9), NDVI higher  (7), NDVI  middle (5), NDVI lower (3), NDVI 
low (1)

Animal habitat Water body and forest land (9), far mland (5), Bare land (1), The habitat (0)

Landscape 
features

Landscape types Water body and forest land (9), far mland (7), Bare land (5), Land and roads for 
urban construction (3), Industrial polluted area (1)

Terrain factors High at an altitude of (9),  middle at an altitude of (5), low at an altitude of (1); 
A steep slope >15° (9), Gentle slope5~15° (5), The ground<5° (1)

Human 
disturbance

Range of human activity >500 m (9),300~500 m (7),100~300 m (5), 50~100 m (3), <50 m (1)

Domestic production pollution >1000 m (9), 500~1000 m (7),300~500 m (5), 150~300 m (3), <150 m (1)

Temperature risk The surface temperature The te mperature high (9), The te mperature middle (5), The te mperature low 
(1)
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Results and Discussion

Land Use Status Analysis

Land use areas of various types in the study area 
are obtained by remote sensing interpretation (Table 3). 

Woodland area is the largest, at approximately  
100.64 km2 (42.39%). Farmland is next at 71.97 km2

(30.32%). Artificial hard surface accounts for 
approximately 6.33% of the total area of the study  
area (among which the road area is 4.65 km2, and 
the urban construction land area is 10.37 km2), 
in addition to approximately 0.68 km2 (0.28%) of 
industrial pollution area. Although the study area is 
located in Xinjiang, forestland and farmland are the 
main landscapes in this area, water resources are 
abundant (5.32%), and the ecological foundation is 
superior.

The spatial distribution map of land use/cover  
(Fig. 3) shows that forestland is distributed in the 
north of the study area and gradually decreases from 
the north to the south, while farmland is the main 
landscape in the south. Water is the most important 
natural limiting factor. The Irtysh River in the north can 
provide good growth conditions for forest growth, and 
the topography from the north to the south gradually 
improves. Artificial water diversion can guarantee  

Land use/cover types Area/km2 Proportion/%

Water 12.63 5.32

Woodland 100.64 42.39

Farmland 71.97 30.32

Road 4.65 1.96

Urban construction land 10.37 4.37

Industrial polluted area 0.68 0.28

Bare land 36.46 15.36

Table 2. Weights of factors.

Factor Wetland 
resources

Habitat 
quality

Landscape 
features

Human 
disturbance

Temperature 
risk

Weight 
value

Wetland resources 1 1/3 1/2 1 2 0.149

Habitat quality 3 1 3 2 3 0.397

Landscape features 2 1/3 1 2 2 0.202

Human disturbance 1 1/2 1/2 1 3 0.177

Temperature risk 1/2 1/3 1/2 1/3 1 0.075

Table 3. Area of each land use/cover type in Beitun.

Fig. 3. The land use map of Beitun.
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the normal growth of crops, so the south is developed 
into farmland.

Water is the most precious resource in Xinjiang, 
and the water in the study area is evenly distributed. 
Rivers, Small West Lake and South Lake have become 
the main wetland landscape, and the channels among 
the patches of wetlands guarantee the connection of 
water resources. In addition, artificial canals enhance 
the exchange of information and the flow of materials 
in the patches of wetlands while solving the problem of 
farmland cultivation. The bare land in arid areas is more 
prone to conversion and is easily developed. The patches 
of bare land in Beitun city are broken and scattered, 
which provide land security for the restoration of green 
land. Beitun is an undeveloped city with a concentrated 
land distribution, few roads and a simple distribution. 
The industrial polluted area in the northeast is a body of 
water that has been seriously polluted.

Suitability Analysis of Green Space

Beitun city is close to the Erqihe River, and 
although there are water resources such as Nanhu Lake 
and Yudai Lake, this area is vulnerable to seasonal 
local water shortage. The accessibility of wetlands, as 
determined by the distance to a water body (Fig. 4, C1), 
shows that the accessibility of wetlands near rivers, 
lakes, canals and other wetland resources is extremely 
high, while the accessibility of wetlands in cities and 
towns is the lowest. The NDWI of water bodies is the 
highest (Fig. 4, C2), and the urban construction land 
and surrounding soil moisture content are relatively 
high. The suitability of wetland resources (Fig. 4, B1) 
is obtained by the superposition of equal weights. The 
most suitable area accounts for 18.8% of the total area 
and is mainly distributed around the wetland, which 
is suitable for green space development or ecological 
protection. The high-suitability area (23.6%) has a 
great direct impact on wetland ecology and is suitable 
for green space construction. The mid-suitability area 
(18.5%) is a transitional zone that has a good ecological 
environment but is vulnerable to damage. The low-
suitability area (27.1%) is far away from the wetland 
landscape and has little direct impact; inappropriate 
areas (12.0%) are mainly urban construction land, 
which is hard and difficult to use for large-scale green 
space construction.

Plant habitats based on the NDVI classification 
(Fig. 4, C3) show that water bodies such as lakes and 
the Irtysh River have a low VEGETATION coverage, 
while those surrounding water bodies have a high 
vegetation coverage and plant species richness. Animal 
habitats based on landscape types (Fig. 4, C4) show that 
natural resources such as water bodies and woodlands 
are most suitable for animal survival, while farmland 
provides food and activities for small mammals and 
birds. The habitat suitability of animals and plants was 
obtained by equal weight superposition (Fig. 4, B2). 
The most suitable area (46.2%) was mainly forestland 

and some farmland, with a high biodiversity. The high-
suitability area (21.4%) was embedded in the areas 
with a concentrated vegetation distribution, providing 
space for biological expansion. The mid-suitability area 
(11.7%) is a comprehensive transitional zone, which 
can be developed rationally in combination with the 
regional economy and ecological protection. The low-
suitability area (14.2%) and the inappropriate area 
(6.4%) are areas of human activities, inset with a small 
amount of vegetation, which is not enough to provide a 
good living environment for organisms. Therefore, the 
ecological environment of this area can be improved 
through the construction of forest networks.

The better the ecological environment and the 
more abundant the resources, the higher the green 
space suitability of the landscape type is (Fig. 4, C5). 
Topography restricts the construction of green space. 
The results of the topography analysis show that the 
elevation of Beitun changes substantially and has less 
sloping land. The comprehensive elevation and slope 
show that the suitability of the southeast is the highest, 
while that of the northwest is the lowest (Fig. 4, C6). 
The landscape feature suitability of the green space 
is obtained by equal weight superposition (Fig. 4, 
B3). The original landscape of the most suitable area 
(28.9%) is better. The high-suitability area (25.9%) 
is mainly distributed around the Irtysh River, which 
should be reasonably protected and regulated. In the 
mid-suitability area (25.8%), the ecological construction 
of green space can be carried out. It is difficult to 
construct green space in low-suitability areas (13.6%) 
and unsuitable areas (5.8%).

The farthest area of activity was north of the Irtysh 
River and west of the study area, while the activity was 
strong near towns and farmland (Fig. 4, C7). Domestic 
and production pollution is distributed around the 
urban construction land, and the direct pollution 1000 
m away from the construction land is less (Fig. 4, C8). 
Human disturbance is an important index affecting the 
construction of green space ecological facilities. Rapid 
urbanization makes the land hard, which leads to the 
decrease of green space ecological service functions 
and limits the planning and construction of green 
space ecological foundations. The weights of C7 and 
C8 are superimposed to obtain the intensity of human 
disturbance of the green space (Fig. 4, B4). The slight 
disturbance area accounts for 63.6% of the total area, 
which is suitable for planning and construction of green 
space or other ecological facilities.

The urban heat island effect is obvious in the urban 
area. The inversion of thermal infrared wave segments 
of summer images shows that the instantaneous surface 
temperature and the surface temperature of urban and 
open forestland are relatively high (Fig. 4, C9). Three 
grades of temperature risk were obtained by the natural 
discontinuity method (Fig. 4, B5). The high-risk area 
(39.9%) was suitable for green space construction to 
improve the climatic environment of the area. The 
middle-risk area (39.7%) belongs to the transition 
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Fig. 4. Superposing Maps of “target-criterion-index” levels’s results.
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area. The low-risk area (20.4%) is mainly composed of 
farmland, wetland and dense forest landscapes, which 
have a high ecological value.

Factor analysis is combined with the five criteria 
for Beitun agricultural green land suitability (Fig. 4, 
A); a suitable distribution (23.6%) of the woods to rich, 
human recreation and tourism is a relatively frequent 
area, mainly located to the south of the Eltrix River 
and around the South Lake area of farmland, including 
lakes, farmland and opening, without changing the 
original structure, which is easier for green space 
ecological infrastructure planning. The high-suitability 
area (32.1%) is distributed around the most suitable area 
and mainly includes the area at the boundary between 
the land and the water and the void boundary between 
agricultural and forest areas and artificial surfaces. 
It may be affected by human activities to a certain 
extent, but its own ecological function is strong without 
drastic interventions, which can guarantee its normal 
ecological structure and function. Green facilities can 
be appropriately developed, but attention should be paid 
to the mode and intensity of human activities, especially 
the development of recreation routes around Nanhu 
Lake and Derenshan, which should be coordinated with 
ecological infrastructure planning. In the mid-suitability 
area (21.6%), the ecological function of the vegetation 
is low, indirect anthropogenic activities have a strong 
influence, and the ecosystem structure is poor; this 
area belongs to the ecological transition zone. The low-
suitability area (14.5%) is located in Deren Mountain 
and includes some bare land with sparse vegetation, 
which cannot maintain a stable green space growth 
environment. The unsuitable area (8.2%) is the hard 
surface most directly affected by human activities. The 

green space in this area has only landscape and shade 
function, and the generation of other ecological benefits 
is difficult. The original hard surface reconstruction 
or the reconstruction of green land requires large 
investments. To maximize the benefits of urban land 
and to give full play to the ecological function of green 
land, it is suggested that the quality of the existing 
green land be improved, the types of vegetation be 
enriched and a forest road network be built.

Functional Zoning and Planning Countermeasures 
of Green Space Ecological Facilities

The green space suitability evaluation and landscape 
resource characteristics will be studied.

The forestland, farmland and bare land resources 
in the district are divided into functional areas to 
support the planning and construction of green space, 
to determine the rational utilization and protection of 
green space resources. At present, landscape resources 
are divided into four green space ecological function 
areas: green space ecological restoration areas, green 
space ecological conservation areas, medium-low 
impact development areas and green space suitable 
development areas (Fig. 5).

The ecological restoration area of green space is the 
area with serious damage to green space ecosystems and 
a lack of green space resources. Due to the influence of 
natural condition or the interference of human activities, 
the green space ecosystem structure is very simple, 
recovery is not natural, and artificial measures for green 
space need to be used. This kind of region should set 
strict management measures, including low impact 
recovery measures to promote green space ecosystems 

Fig. 5. Zooning map of green space ecological functions.
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or the rapid formation of animal and plant communities. 
We should strictly protect the natural background, 
restore native vegetation, improve the diversity and 
stability of the ecosystem, and establish a benign 
ecological cycle. If reclamation development is to be 
carried out, it is necessary to protect the surrounding 
green space in a planned way and gradually restore the 
ecological function of regional green space.

The ecological conservation area of green space is an 
area where the value of animal and plant diversity can 
be increased by improving the ecological environment. 
A strict protection scope and management measures 
can be set to promote the natural restoration of green 
space ecosystems, and only a certain period of time can 
be ensured to let the green space in this area achieve 
self-conservation. If we want to realize the planning 
and development of green space landscapes as soon as 
possible, we can promote the construction of green space 
ecological facilities through artificial measures, realize 
the benign interaction between ecological protection 
and economic development through afforestation and 
other measures, and control human activities.

The quality of the green land landscape in the low-
impact development area is good, and the development 
and construction of low-impact green land can be 
carried out to develop ecological tourism, wetland parks 
and so on. This area has a good location, which is the 
interface between land and water, and the interface 
between agriculture, forestry and artificial surfaces. 
Under the premise of strengthening protections and 
improving the protection and management system, 
tourism, leisure sightseeing, fishing, farm entertainment 
and other activities can be appropriately developed, but 
with the planning of green space ecological facilities. 
Human activities have little impact on such a system, 
but its biodiversity is high, and it has certain green 
space ecological functions that maintain the natural 
state and control the construction of buildings.

The suitable area of green space development is far 
away from the area of human activities, and human 
activities have little influence on it. However, its 
biodiversity is high, and the green space landscape is 
good, which provides a development area for green space 
planning and regional ecological construction in Beitun 
city. The green space in this region has the advantages 
of rich vegetation, excellent natural conditions and a 
high biological diversity. The maximum benefit can be 
realized at the minimum cost when developing green 
space resources or planning green space, and this is an 
appropriate development area for the later period.

Conclusions

Drought, salt, alkali, wind and sand are the prominent 
problems faced by the ecological construction of urban 
green space in arid areas, and the construction of urban 
ecological landscapes by introducing a large amount of 
green vegetation and urban ecological construction fall 

into the cycle of high energy consumption, high water 
consumption, biological invasion and so on. Taking 
Beitun agricultural city in Xinjiang as an example, 
this study gives full consideration to the natural 
environmental characteristics of the northwest arid 
areas, the wetland resources, the wildlife habitat, and 
the risk and temperature characteristics.

Using remote sensing and alphabet technology,  
we can quickly and accurately evaluate greenbelt  
related indexes and spatial and attribute information. 
Enhance the objectivity of the index factors.  
A quantifiable and operable evaluation index system 
for urban green space in arid areas is established.  
The evaluation results are more intuitive and scientific, 
and point to the rational distribution of urban green 
space more efficiently than the traditional system. 
The research results show that: the system relatively 
accurately reflect the actual and the demand of the urban 
green space development in arid areas, for the urban 
green space system planning and construction to provide 
scientific theoretical basis, and based on this, advances 
the functional partition and planning countermeasure  
of green ecological infrastructure, improve the function 
of urban green space ecological infrastructure partitions, 
reasonable use for green land resources distribution, 
has a certain guiding significance. However, this study 
also has some limitations. In the future construction 
practice, it is necessary to add more dimensional 
evaluation indexes and quantitative measures according 
to the actual situation, so as to enhance the theoretical 
guidance and practical operability of the suitability 
evaluation of urban green space planning research in 
arid areas.
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