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ABSTRACT

As the main production area of high-quality cotton in China, Xinjiang is the core region to under-
take the transfer of textile industry in the eastern region during the 13th Five-Year Plan period, to
build a national textile industry base, and to build Silk Road Economic Belt. Because of drought,
uneven distribution of water resources, and fragile ecological environment in Xinjiang, the tex-
tile industry, as a high water-consuming industry, is of great significance to formulate industrial
development policies, implement water resource management, and guarantee the sustainable
development of ecological environment in Xinjiang by studying the pressure of water resources
brought by the construction and development of industrial chain. In this paper, firstly, the char-
acteristics of water resources development and utilization in Xinjiang are analyzed in order to
clarify the current situation of water consumption in different counties and districts there based
on scarcity and efficiency; then, the current situation of water consumption in textile-related
industries in Xinjiang is made clear by analyzing the composition of water consumption in cotton
planting and textile industry in China and Xinjiang; and finally, the pressure of water resources
for undertaking textile industry in Xinjiang in the future is analyzed and the future develop-
ment policy of textile industry in Xinjiang based on water resources is put forward by forecasting
water demand of cotton planting and textile industry.
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1. Introduction

As the largest textile and apparel producer and exporter
in China, China’s textile industry has entered an unprec-
edented dilemma after the financial crisis. Influenced by
low external demand, rising trade costs, impact of cost
advantage in Southeast Asia, the transformation of the

* Corresponding author.

domestic textile industry, and arduous task of environmen-
tal protection [1], the output growth rate of China’s textile
industry has further slowed down, and textile export suc-
cessively dropped for the first time in 2015 and 2016, with
the decline increasing year by year. In 2017, China’s textile
industry began to warm up after the US withdrew from
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Trans-Pacific Partnership Agreement, but the overall situ-
ation is still severe [2]. Since 2009, the State, the Ministry
of Industry and Information, and the local governments in
the central and western regions have issued a series of pol-
icies to promote the transfer of textile industry to the cen-
tral and western regions, but it is still in a small-scale “trial
stage”, because the increase of production costs in the cen-
tral and western regions is slower than that in the eastern
regions. Since 2015, the implementation of national strate-
gies such as the “Belt and Road” initiative, Beijing—Tianjin—
Hebei Co-development, and Yangtze River Economic Belt
has promoted the textile industry “going global” and the
development of textile industry in Xinjiang to become the
new focus of regional textile industry structure in the 13th
Five-Year Plan period. As a base of high-quality cotton
production in China, Xinjiang enjoys a high advantage in
raw materials, abundant rural surplus labor, and sufficient
human resources for future development of textile and
apparel industry. In addition, as it is located in the core area
of the Silk Road Economic Belt, with the construction of
land infrastructure, it has important strategic significance
to open trade channels in Central Asia and Europe [3,4].

Textile industry is a typical labor-intensive industry
with high energy consumption, water consumption, and
pollution. However, the fragile ecological environment
in Xinjiang is affected by water shortage and hard water
quality, and there are only printing and dyeing enterprises
in Shihezi area, which cannot support the construction of
the whole textile industry chain in Xinjiang. Besides, the
transfer of the textile industry will pose a higher chal-
lenge to the water ecological environment in Xinjiang in
the future. Moreover, the supply conditions and devel-
opment and utilization characteristics of water resources
will also restrict the development of the textile industry in
Xinjiang [5,6]. Therefore, it is of great significance to cor-
rectly understand the present situation of water supply in
Xinjiang and the characteristics of development and utili-
zation, and to predict the new water pressure brought by
the transfer of textile industry, so as to guide the Xinjiang
region to undertake the textile industry, to do a good job
in water supply, water-saving, and water treatment, and to
formulate the regional development strategy corresponding
to the characteristics of water resources in Xinjiang [7,8].

2. Development and utilization characteristics of
water resources in Xinjiang

Located in the hinterland of the Eurasian continent,
Xinjiang Uyghur Autonomous Region, with an arid cli-
mate, is an important part of the largest arid region in the
world —arid region in Central Asia, and has typical tem-
perate continental climate. The annual average precipita-
tion in Xinjiang is 195.3 mm, including 295.9 mm in North
Xinjiang, 71. 3 mm in South Xinjiang and 52.6 mm in East
Xinjiang, with uneven distribution of water resources [9].
From 2000 to 2015, the average annual total water resources
were 91.77 billion m? mainly concentrated in the counties
(cities) directly under Ili Prefecture, Bayingol Mongolian
Autonomous Prefecture, Hetian Prefecture, and Aletai
Prefecture. Xinjiang mainly includes 12 secondary water
resource areas. The inland river area in Central Asia with

the largest water yield modulus (water quantity per unit
area) is 232,600 m3/km?, while the desert area in the smallest
Tarim Basin is only 20 m*/km? Water resources in Xinjiang
mainly come from natural precipitation, glacier, and snow
meltwater, which account for more than 45% of the total
runoff in Xinjiang [10,11]. The natural and geographical
conditions of Xinjiang determine the fundamental differ-
ence between the structure of water resources development
and utilization and the wet plain area in the east, that is,
the development and utilization of water resources are
mainly concentrated in the oasis area [12-14]. In 2015, the
per capita water consumption in Xinjiang is 2,478.2 m?®
person, 6 times the national average, ranking first in all
provinces and cities, hence Xinjiang is not short of water in
terms of per capita quantity. However, there are large des-
ert areas in Taklimakan Desert and Gurbantunggut Desert
in Xinjiang, where average water resources are less. Under
the current situation of uneven space-time distribution of
water supply, large water demand and rough water con-
sumption, the study on the contradiction between water
supply and demand and development and utilization of
water resources in Xinjiang is the basis for analyzing its
ability to undertake the transfer of textile industry [15-17].

2.1. Data sources and evaluation methods

In this paper, index system is mainly constructed from
two perspectives of scarcity and utilization efficiency of
water resources to analyze the characteristics of water
resources development and utilization in Xinjiang (Table 1).
First, the analysis of water scarcity is mainly based on the
equilibrium model of water supply and demand to analyze
the supply, demand, and supply-demand balance of water
resources within a certain region [18-20]. Secondly, the uti-
lization efficiency of water resources can be measured by
the ratio of water demand to actual water consumption,
which fails to fully explain the actual utilization mode of
water resources [21,22] (Fig. 1). Therefore, in this paper,
the utilization efficiency of water resources in Xinjiang is
mainly evaluated by the ratio of water demand to water
consumption and the water consumption of 10,000 yuan
gross product, and the utilization index of water resources
of a single factor such as agriculture, animal husbandry,
industrial water use efficiency, and water habits is spe-
cifically analyzed. The data used in this paper are mainly
from Xinjiang Water Resources Bulletin, Xinjiang Statistical
Yearbook, China County Statistical Yearbook (County
Volume), etc. The standards used in this paper are mainly
from Xinjiang Uygur Autonomous Region Local Standard —
Agricultural Irrigation Water Quota (DB65/3611-2014).

2.2. Evaluation results of water scarcity

The total water supply of Xinjiang Uygur Autonomous
Region in 2015 was 57.718 billion m?® accounting for 62.9%
of the total water resources. Surface water supply is the
main water supply in all regions, and most of the surface
water supply is diversion. Only Karamay has a large water
transfer proportion and Shihezi mainly provides reservoir
water storage. Xinjiang has an uneven distribution of water
resources supply space, which basically presents the basic
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Table 1
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Evaluation index system of water resources development and utilization

Primary indicators ~ Secondary indicators

Tertiary indicators

Water supply

Total amount of water supply

Agricultural water demand

Industrial water demand

S .
carcity Water demand

Urban and rural water demand

Animal husbandry water demand

Ecological water demand

Water utilization

Total amount of water utilization

Water consumption per 10,000 yuan of GDPF, water consumption per 10,000 tons of

Utilization efficiency ~Efficiency

grain output, water consumption per 10,000 yuan of gross animal husbandry

output value, water consumption per 10,000 yuan of industrial added value

Usual practice

Daily domestic water consumption per capita

Water supply

Water demand Water Utilization

Water scarcit Water resource
Y utilization efficienc

Changing trend of supply and
demand of equilibrium pattern
of water resources

Water resources development
and utilization division

Policy and institutional framework for
optimizing the allocation and utilization
of water resources

Improve the efficiency
of water use

Adjust the agricultural
planting structure

Raise public awareness
of water conservation

Fig. 1. Technical route of optimizing and adjusting the utilization of water resources.

characteristics of “more in the north than south, more in
the west than east”. Regionally, in 2015, the water supply
of North Xinjiang was 21.258 billion m3, with a water pro-
duction modulus of 54,000 m%km? that of South Xinjiang
was 34.039 billion m3, with a water production modulus of
33,000 m3/km?.

The water demand of Xinjiang Uygur Autonomous
Region in 2015 is mainly calculated based on land-use and
land-cover change (LUCC) data, local industry water rat-
ing standards, and related research, to determine the rated
water demand of each type of land, and to sum up the water
demand based on administrative division scale. Bayingolin
Mongol Autonomous Prefecture and Jingxian County have
large total water demand, reaching 9.66 billion m?, and it has
the largest subalpine alpine meadow in China, Bayanbulak
Grassland, which has a large demand for agriculture, ani-
mal husbandry, and ecological water resources. Among the
single factor water demand, the areas with large agricul-
tural water demand mainly concentrate on cotton planting

areas such as Shawan County and Wusu City in Tacheng
area, while the areas with large industrial water demand
mainly concentrate on cities such as Urumchi, Karamay, and
Korla, while the areas with large ecological water demand
mainly include Ruoqiang County and Fuyun County which
are located in key ecological function protection areas [23].
On the comprehensive supply and demand side, the
total water demand in Xinjiang is 166.39 billion m?, while the
total water supply in Xinjiang in 2015 was 57.718 billion m3,
with a gap of 108.672 billion m3. 77% of counties and districts
are water scarce areas, and the regions with higher degree of
scarcity are mainly located in Kizilsu Kirghiz Autonomous
Prefecture and Kashgar, with obvious differences within the
regions. For example, Kashgar has obviously uneven water
resources development and utilization, including coun-
ties with abundant water resources, such as Jiashi County,
and regions with scarce water resources, such as Shache
County. Generally speaking, water resources are scarce in
most areas of Xinjiang, and the existing water supply is far
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from meeting the water demand for social economy and
ecological protection [24,25].

2.3. Evaluation results of water resource utilization efficiency

Based on the comparison of water demand and actual
water consumption of each county, combined with water
consumption of 10,000 yuan GDP, water consumption per
grain output, water consumption per unit of total produc-
tion value of animal husbandry, and water consumption
per unit of added value of industry, the Xinjiang region is
divided into water resource high-efficiency utilization area
and low-efficiency utilization area [26,27]. Generally speak-
ing, only Urumchi, Karamay, and Quining have higher
water consumption of 10,000 yuan gross product than the
national average, and the water demand is greater than the
actual water consumption. The remaining counties are areas
with lower water utilization efficiency. From the perspective
of single factor, the water consumption per unit industrial
output value of each county in Xinjiang is relatively large,
especially in Moyu county and Pishan County in Hotan area
of Shache County in Kashgar region, which is far higher
than the national average level. The areas with high water
efficiency for agriculture are mainly located in Xinjiang
Corps and Tacheng area, while the water consumption per
unit grain yield in North Xinjiang is lower; the water effi-
ciency for animal husbandry in North Xinjiang is signifi-
cantly higher than that in South Xinjiang. Except Urumchi
and Karamay, the daily water consumption per capita in
Xinjiang is larger, because the awareness of water saving
in most areas is low, especially in Ili Kazakh Autonomous
Prefecture and Altay, the daily water consumption per
capita is 6 and 14 times the national average, respectively.
Therefore, in most areas of Xinjiang, water resources are
scarce and inefficient, so it is urgent to improve the car-
rying capacity of water resources and achieve sustain-
able development. The potential is great for future devel-
opment of areas with abundant water resources and high
efficiency of utilization. In particular, the layout of textile
industry needs to consider both the supply conditions of
water resources and the pressure on local water resources
caused by their migration. Therefore, when introducing or
building textile industry enterprises, not only should the
existing status of water resources development and utiliza-
tion be considered, such as selecting areas with high water
efficiency and low water scarcity as far as possible, but also
water resources management should be strengthened.

3. Current situation of water resources utilization in
cotton planting and textile industry in Xinjiang

Textile industry, as a traditional industry in Xinjiang, has
played an important role in promoting the social and eco-
nomic development of Xinjiang for a long time. Since the
reform and opening up, the advantages of transportation,
labor cost, capital, and policies in the eastern coastal areas
have led to the gradual adjustment of the textile industry
structure in Xinjiang, focusing on the upstream links such
as cotton planting, raw material supply, and cotton textile
processing. After the financial crisis, the textile industry in
the eastern part of China has gradually lost its advantages

and transferred to the central and western regions at a faster
speed since 2006. After 2015, Xinjiang has entered a period
of rapid development and become an important region
to undertake the textile industry throughout the country.
Textile industry, as a high water consumption and pollu-
tion industry, has different demand for water resources in
different production links. While undertaking the eastern
textile industry, the development of textile industry should
be rationally laid out according to the water resources
demand of different links, and the water resources supply
conditions in Xinjiang.

3.1. Current situation of water consumption for
cotton planting and textile industry in China

Since the founding of the People’s Republic of China,
the cotton planting has generally moved from the east
(Beijing, Tianjin, Hebei, Shandong, Heilongjiang, Jilin, and
Liaoning) to the middle (Henan, Shanxi, Inner Mongolia,
Sichuan, and Yunnan) and then to the west (Shaanxi, Gansu,
Ningxia, Qinghai, Tibet, and Xinjiang), has gathered in
Xinjiang especially after the 1990s. In 2018, cotton out-
put in Xinjiang reached 5.111 million tons, accounting for
more than 5/6 of the country (Fig. 2). At the same time, the
downstream industry of cotton planting is also the textile
and clothing industry vigorously developed in Xinjiang at
present, which is also a high water consumption and water
pollution industry. In conjunction with global warming, it
is more necessary to carry out comprehensive research and
judgment in combination with regional water resources car-
rying capacity, water environment carrying capacity, and
their evolution trend, so as to reasonably determine the
industrial development scale and spatial layout.

Textile industry, as the traditional pillar industry and
important livelihood industry of our national economy, is
also a typical high water consumption and high pollution
industry. According to National Industries Classification,
textile industry can be divided into textile manufactur-
ing, printing, and dyeing, chemical fiber, clothing, textile
machinery manufacturing, and other industries. According
to the China Textile Industry Development Report, China’s
textile industry includes 12 sub-industries, such as chemical
fiber, cotton textile, wool textile, silk, linen textile, filament
weaving, printing and dyeing, knitting and clothing. In the
textile industry, the upstream industrial chain includes the
supply and primary processing of raw materials such as cot-
ton, wool, cashmere, silk, and chemical fibers, while the mid-
stream industrial chain includes the production processes
of spinning, weaving, printing and dyeing, and washing,
while the downstream industrial chain includes the man-
ufacture, operation and sale of apparel, home textiles, and
industrial textiles, as well as textile supporting industries
such as textile machinery, design, and exhibition (Fig. 3).

Spatially, textile enterprises in China are mainly concen-
trated in the eastern coastal areas, especially in Shandong,
Jiangsu, Zhejiang, Guangdong, and Fujian provinces;
Zhejiang has the highest export delivery value, followed
by Jiangsu, Shandong, and Guangdong. In 2016, the main
business income of the textile industry in the east still
accounted for 73% of the country, while that in the middle
and west increased from 17.92% in 2010 to 25.06% since
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Fig. 3. Textile industry chain.

the introduction of the Textile Industry Adjustment and
Revitalization Plan in 2009. For a long time, the eastern
coastal areas have made full use of the market and basi-
cally formed a complete industrial chain model from raw
materials to final products. In contrast, the textile industry
in the central and western regions is still underdeveloped.
Most of the main textile industrial products are still con-
centrated in the eastern region, for example, in 2015, the
output of printing and dyeing cloth in the eastern region
accounted for 96% of the country; ramie cloth was mainly
produced in the central region, accounting for 92.5% of the
country; silk was mainly produced in the western region,
accounting for 56% of the country’s output; and end prod-
ucts such as clothing were also concentrated in the eastern
region, accounting for 90% of the country’s output (Table 2).

According to the Water Efficiency Guidelines for Key
Industries issued jointly by the Ministry of Industry and
Information Technology, the Ministry of Water Resources,
the National Bureau of Statistics, and the National Water
Conservation Office in 2013, water consumption in textile
enterprises mainly includes water for pretreatment of var-
ious fabrics, dyeing, preparation of printing solutions, and
rinsing water, as well as rinsing water for finished fabrics.
A large amount of water is consumed in most sectors of

the textile industry. In 2015, the total water consumption
of textile enterprises above state designated scale reached
8.65 billion tons, accounting for 2.36% of the national indus-
trial water consumption; the total freshwater intake was
3.14 billion tons, accounting for 8.1% of the national indus-
trial water intake. In 2014, the water consumption ratio of
textile industry, chemical fiber manufacturing, and clothing
industry was 47.0:50.0:3.0, while the water intake ratio was
79.0:16.0:5.0.

Among them, the industry with the largest water
consumption in textile industry is printing and dyeing
industry, followed by chemical fiber industry and textile
manufacturing. In the printing and dyeing industry, it mainly
uses chemical processing, water as the medium of wet pro-
cessing to dye and print all kinds of fabrics. Generally, the
process of fabric printing and dyeing requires 4-7 times of
water washing in dry or wet processing, so a large amount
of steam is also required. In addition, a large number of
difficult-to-degrade materials and wastewater will also be
produced in the production process of the printing and
dyeing industry, so it has the largest water consumption
and drainage in the textile industry. In terms of products,
water consumption in printing and dyeing industry mainly
includes water for cotton printing and dyeing products,
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Proportion of main textile products output in China in 2015 (in %)
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Textile Dyeing cloth Wool Woollen woven fabric Linen
Western 75.23 96.09 80.88 79.66 58.59
Central 17.71 1.68 13.43 11.33 2.28
Eastern 3.53 1.63 3.96 6.72 8.44
North-eastern 0.55 0.19 1.19 1.99 22.63

Ramie fabric Silk Spun silk Silk and interlace Silk quilt
Western 0.10 28.09 78.21 51.32 50.86
Central 92.50 5.53 1.82 1.99 35.78
Eastern 7.40 56.00 19.97 34.92 7.69
North-eastern 0.00 1.71 0.00 0.08 1.59

Non-woven Tyre fabrics Clothing Woven garments Down jacket
Western 65.94 88.18 90.87 70.18 58.33
Central 20.10 9.67 13.90 17.37 34.10
Eastern 2.54 0.00 3.15 4.56 2.35
North-eastern 4.93 0.00 2.40 2.96 1.24

Tailored suit Shirt Knitwear Pulp for chemical fiber Chemical fiber
Western 52.57 80.84 84.13 30.88 91.51
Central 39.09 5.54 9.93 11.61 2.75
Eastern 3.38 3.78 1.53 38.55 3.75
North-eastern 2.76 6.04 1.76 0.90 1.38

wool, hemp, silk screen printing and dyeing products, chem-
ical fiber printing and dyeing products, and water for jeans,
among which cotton printing and dyeing products have
large output and water consumption. In the chemical fiber
industry, water is mainly used in the production process of
polyester fiber, and the dry process is used to produce melt
spinning, during which the water consumption of air con-
ditioning is large. Besides, on the textile industry, the spin-
ning and weaving of natural fiber, chemical fiber, and mixed
fiber are mainly carried out by physical methods. In order
to ensure the processing quality, a large amount of water for
air conditioning and air humidification is needed. The water
consumption in the production process of clothing industry
is less, mainly concentrated in the workshop air conditioning
and clothing ironing. In order to regulate water consumption
and promote water conservation in the industry, the revised
Water Intake Quota Part 4: Textile Dyeing and Finishing
Products were published in 2012, which stipulates that the
water intake of an enterprise shall not exceed the quota value
in actual application. Provinces and cities have also formu-
lated water intake quota standards for products such as cot-
ton, linen, chemical fibers, and blending machine fabrics in
light of local economic development. The standards in the
middle and east regions are basically close to the national
quota, while the water intake quota for similar products in
the west region is slightly higher than the national standard.

As the main water-consuming link of textile indus-
try is printing and dyeing, the water consumption pat-
tern of national textile industry can be basically judged
by comparing the differences between printing and

dyeing products and water quota standards for printing
and dyeing (Fig. 4). In the Chinese textile industry, water
consumption for printing, and dyeing industry is mainly
concentrated in the east coast, of which Zhejiang Province
consumes the largest amount of water, exceeding 500 mil-
lion m3 and most provinces in the central region has a
small water consumption for printing and dyeing except
for Hubei Province. Printing and dyeing industry accounts
for a very small part or is missing in the industrial chain
in the western region, which consumes little water. Despite
the abundant water resources in the eastern coastal area,
the water quality is deficient, and the textile printing and
dyeing industry not only consumes more water, but also
pollutes water resources to a high degree, resulting in high
water environment pressure on the Huaihe River, Haihe
River, Pearl River, and other catchments. During the 13th
Five-Year Plan period, China’s textile regional industrial
structure adjustment will promote the further develop-
ment of textile industry in the central and western regions,
where the shortage of water resources will be an important
weak link for the pattern adjustment of textile industry.

3.2. Current situation of water consumption
in cotton planting and textile industry in Xinjiang

Xinjiang, as the main cotton growing area in China,
accounted for 53.5% of the planting area and 67.3% of the
output in 2016. According to varieties and fiber length, cotton
in China is divided into fine-lint cotton and long-lint cotton,
in which the output of Xinjiang long-lint cotton accounts
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Fig. 4. Distribution of water consumption in textile printing and dyeing industry of major provinces and cities in China in 2015.

for more than 90% of the country, and five long-lint cotton
varieties, Xinhai 43, Xinhai 45, Xinhai 37, Xinhai 35, and
Xinhai 24, are only planted in Awat County and villages and
towns of Aksu City, South Xinjiang (China Cotton Quality
Analysis Report 2015/2016, 2016). Cotton requires more
water for planting and irrigation. Regularly, at the irrigation
guarantee rate of 50%, the average irrigation water for cot-
ton per mu is more than 300 m3. Xinjiang is a typical arid
and water-shortage area, and it consumed 57.718 billion m?
water totally in 2015, which exceeds the national total water
consumption control target of 51.5 billion m3 of which
agricultural irrigation water accounts for 94% of the total
water consumption (Fig. 5).

After the founding of New China, Xinjiang began to
build a textile industry to produce printing and dyeing
cloths, worsted wool, and knitted fabrics needed by local
residents. After reform and opening up, textile industry has
become one of the pillar industries in Xinjiang. In 1998, the
number of employees in textile industry in Xinjiang reached
15%, while the rapid rise of eastern coastal areas has seri-
ously impacted the development of textile, dyeing, cloth-
ing, and home textile industries in Xinjiang, hindering the
extension, and development of the industry. As a result,
textile industry employees accounted for only 1.8% of the
total area in 2016. After 2000, Xinjiang textile industry made
structural adjustment and vigorously developed cotton
spinning industry. As the upstream of the textile industry
chain, cotton spinning industry includes cotton breeding,
planting, circulation, and processing. Textile products in
Xinjiang are mainly concentrated in the initial processing
stage, such as cotton yarn, cotton cloth, etc.

4. Forecast and suggestion for water consumption of
cotton planting and textile industry in Xinjiang

4.1. Water consumption forecast of cotton planting and
textile industry in Xinjiang

In this paper, the current situation of textile industry
water in Xinjiang is divided into two parts: raw material
planting water and industrial water. According to statis-
tics, the main products of textile industry in Xinjiang were
yarn, cloth, wool, clothing, etc., and the water consumption
of textile industry was about 9.6 billion m® according to
water quota standard in 2015. In order to build a water-sav-
ing society, the most stringent water resource management
system is implemented. In 2012, Xinjiang established a plan-
ning water resource demonstration system to ensure that the
planning layout and water resource carrying capacity are
suitable. The forecasting methods of water demand mainly
include quota method, trend method, correlation method,
and water balance method. The product quota method is
mainly used in this paper to make a simple prediction of
water demand. According to the 13th Five-Year Development
Plan of Textile Industry of Xinjiang Uygur Autonomous
Region, by 2020, the cotton spinning will have a capacity
to produce 18 million spindles (including air spinning),
30,000 tons of knitted goods, 15 million sets of household
textile products, 500 million sets of clothing and apparel,
which will together consume a total of 1-1.2 million tons
of cotton. At the same time, according to the 13th Five-Year
Plan for textile industry, water consumption of 10,000 yuan
industrial added value will decrease by 20% and that of knit-
ted fabrics will be decreased to 80 m3/t by 2020. According
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Fig. 5. Distribution of cotton planting area in counties and districts of Xinjiang in 2015.

to the current water intake quota of textile enterprises per
unit and some water intake quota to meet the standard in the
future, it is roughly estimated that by 2020, the water con-
sumption of Xinjiang textile industry is expected to be 2.27
million m?3 more than twice that of current textile industry.
Cotton planting in Xinjiang is mainly concentrated in
Xinjiang Corps, Usu, and Shawan counties in Tacheng area,
Shaya, and Kuqga counties in Aksu area, etc., which show the
obvious zonal distribution in northern Xinjiang, and arc dis-
tribution in southern Xinjiang along northern and Western
Taklimakan Desert. According to different topographical
features and irrigation characteristics, cotton planting in
Xinjiang is divided into 16 irrigation zones. Due to differ-
ent water quotas for crops in different zones, the water
requirement for cotton planting in Xinjiang is estimated
to reach 17.5 billion m? which is close to 1/3 of the total
water consumption control target of 55.02 billion m?® in 2020.
Therefore, although the current water consumption of
textile industry in Xinjiang is small and much less than that
of printing and dyeing in the eastern coastal areas, cotton
planting consumes a large amount of water resources, which
not only accounts for a large share of agricultural irrigation
water, but also exceeds the water intake of printing and dye-
ing industry in Zhejiang Province, which consumes the larg-
est amount of water. The water resources saved by reducing
the planting area of cotton and strengthening the applica-
tion of water-saving irrigation technology can be supplied
to the newly added water consumption in textile process
through speeding up the transformation from the upstream
industrial chain such as raw material planting and primary
product processing to the downstream industrial chain
such as textile manufacturing and clothing manufacturing.

4.2. Suggestions on the strategic development of cotton planting
and textile industry in Xinjiang based on water consumption
forecast

Since 2014, with the continuous promotion of the “Belt
and Road” initiative, the support to Xinjiang’s clothing and

textile industry has increased to an unprecedented level.
The preferential policies of the state on textile industry in
Xinjiang cover many aspects such as funds, taxes, freight,
cotton, and so on. In terms of raw materials, a pilot cotton
target price reform in Xinjiang has been launched since 2014
to implement quota subsidies; in terms of funds, a special
fund for the development of textile and clothing industry
has been set up; in terms of taxation, the VAT paid by tex-
tile and clothing enterprises has been used to support the
development of textile and clothing industry; in terms of
transportation expenses, the scope of freight subsidy for
cotton textiles has been extended, for example, further
increasing the freight subsidy for textile and apparel out of
China, making the freight basically the same as that for sea
transportation through special freight subsidy for interna-
tional transportation to the west, supporting the centralized
construction of high-standard printing and dyeing waste-
water treatment facilities in Aksu, Korla, and Shihezi, and
subsidizing the operation costs for a certain period of time.
In 2015, the new fixed assets investment in the new textile
industry was three times that of the previous year, and
the textile and garment industry was 4.5 times that of the
previous year. From January to June 2017, the fixed assets
investment in the textile industry in China was 613 bil-
lion yuan, an increase of 91.11% year-on-year, of which the
textile industry investment in Xinjiang accounted for 4%
of the country, and the fixed assets investment completed
was 24.364 billion yuan, an increase of 48.1% over the same
period last year. The textile industry in Xinjiang has entered
an upward development period. According to the Textile
Industry Development Plan (2016-2020) formulated by the
Ministry of Industry and Information Technology, during
the 13th Five-Year Plan, Xinjiang will construct a base of
high-quality cotton, yarn, and cotton cloth to vigorously
develop labor-intensive industries such as clothing, home
textile, and knitting. Because of uneven spatial and tempo-
ral distribution of water resources in Xinjiang, fragile oasis
ecosystem, and great restriction of ecological resources and
environment on the development of textile industry, it is not
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only necessary to adjust the water supply structure to suit
the intermediate and high water-consuming industries such
as printing, dyeing, and weaving, but also to put forward
higher requirements for clean production and wastewater
treatment in the future development of textile industry in
Xinjiang, in order to basically build up the national import-
ant cotton spinning industry base, clothing and apparel pro-
duction base in the northwest region and core area of Silk
Road Economic Belt and distribution center for export to the
west by 2020.

In terms of industrial chain layout, cotton textile indus-
try, such as wool textile and linen textile, is mainly laid out in
Korla Economic Development Zone, Yili, Tacheng, Shihezi,
Aletai, Urumchi; clothing and home textiles are mainly laid
out in three labor-intensive areas, namely Kashgar, Ili, and
Turpan; and the most water-consuming printing and dye-
ing industry (including the whole industrial chain project
with printing and dyeing links and separate printing and
dyeing items) is mainly laid out in three comprehensive
textile industry bases, Shihezi, Aksu, and Korla, as well as
the National Economic and Technological Development
Zone in Alear City and the Caohu Textile Industry Park.
According to the analysis on the current situation of water
resources development and utilization, it is found that
the contradiction between supply and demand of water
resources in Shihezi, Aksu, and Korla is small, with water
resources gap of only 70, 146, and 572 million m?® respec-
tively, ranking in the 5th, 8th, and 20 places with small
water resources gap, and the adjustment of water resources
development and utilization structure is less difficult.

5. Conclusions and prospect

For Xinjiang, undertaking the transfer of the textile
industry in the eastern coastal areas, upgrading the origi-
nal textile industry structure, and developing the whole
industrial chain projects from the planting of raw materi-
als, cotton spinning and processing, printing and dyeing,
garment manufacturing are the key points for the future
economic and social development. As a high water con-
sumption industry, the background conditions of water
resources, and the current situation of development and
utilization in the receiving area play an important role in
restricting the development of textile industry in the future.
However, most areas in Xinjiang have uneven distribution
of water resources, which are characterized by unbalanced
supply and demand of water resources, high scarcity, and
low water efficiency in most counties. In addition, except
for Xinjiang Corps and Tacheng area, other areas have rel-
atively low agricultural water use efficiency; the indus-
trial water use efficiency is generally not high in the whole
Xinjiang; the water use efficiency of animal husbandry in
North Xinjiang is higher than that in South Xinjiang; and the
general awareness of water-saving is low in most areas.

The environmental water demand of different indus-
trial chains in textile industry differs greatly, among which
the printing and dyeing industry has the largest water con-
sumption. At present, the textile industry in Xinjiang is still
in the stage of planting, supplying, and initial processing
of raw materials with a low water consumption of about
9.6 million m®. However, the water consumption for cotton

planting is huge, and the water demand for cotton plant-
ing in Xinjiang reaches 13.395 billion m?®. Water demand of
textile industry in Xinjiang will reach 22.7 million m? in the
future. The water supply structure can be changed by rea-
sonably controlling the cotton planting area, improving the
cotton quality, and changing the irrigation mode, so as to
supply the agricultural irrigation water saved to the devel-
opment of the textile industry, thus reducing the pressure
of the textile industry on the water resources of Xinjiang.
From the perspective of planning the industrial layout, the
printing, and dyeing industry with large water consump-
tion is also reasonably distributed, basically in the areas
with small contradiction between supply and demand of
current water resources.

Therefore, the change of water supply structure can
promote Xinjiang water resources to undertake the task of
undertaking the transfer of textile industry and construct-
ing the textile industry chain. However, it should be noticed
that during the industrial transfer, wastewater discharged
from the production process of textile industry and popu-
lation agglomeration brought by the development of textile
and clothing industry will also cause great risk pressure on
the local water ecological environment. Meanwhile, the per
capita daily water consumption in Xinjiang is high, which
is not conducive to the sustainable development of water
resources.
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