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Abstract

situation of water resources, the effectiveness and shortcomings of water and soil conservation work in the region are reviewed. Hotan County has achieved

In order to thoroughly analyze the current status and challenges faced by the water and water conservation in Hotan County of Xinjiang, the use

several remarkable achievements in the soil and water conservation project, daily management and maintenance, and ecological restoration projects. Some
measures, such as terrace construction, slope protection engineering, and the construction of windproof and sandwood belts, have also had a positive im-
pact on improving the quality of surface water resources while effectively curbing soil erosion. But there are also lack of operating policy detailed rules and
implementation plans, and planning and design of some water and soil conservation projects lack of integrity and systematicness, application and promo-
tion of new technologies, and soil loss management and ecological recovery effect assessment lack of comprehensive assessment indicators and methods. It
has caused some water and soil conservation works to fail to be effectively implemented. In this regard, countermeasures and suggestions are put forward ,
such as strengthening the planning and management of water and soil conservation, promoting the technology and measures of water and soil conservation,

increasing investment and funding support, and strengthening publicity education and personnel training.
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Water and soil conservation is an important part of achieving
harmony between humans and nature, promoting sustainable eco-
nomic and social development, and is also a fundamental work for
advancing ecological civilization construction. It is of great signifi-
cance for protecting the ecological environment and promoting sus-
tainable development''’. As an important county-level administra-
tive region of Xinjiang Uygur Autonomous Region, Hotan County
is located at the edge of the Tarim Basin, with rich natural re-

2] However, due to

sources and unique ecological environment
long-term human activities and natural factors, the water and soil
conservation work in Hotan County is facing a series of challenges
and problems. This paper analyzes the current situation and chal-
lenges of water and soil conservation in Hotan County, conducts
in-depth research on the water and soil conservation work in Hotan
County, and explores its current situation and existing problems.
It could provide reference and inspiration for further improving en-
vironmental protection work , and promote the continuous improve-

ment and protection of the local ecological environment.

1 Geographical environment and soil charac-

teristics of Hotan County
1.1 Geographical location and terrain characteristics Ho-
tan County is located at the southern end of Xinjiang Uygur Auton-
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omous Region of China, at the northern foot of the Karakoram
Mountains and the southern edge of the Taklamakan Desert. The
total area of Hotan County is 4.096 6 x 10* km*”~*. The terrain
is complex and diverse. The magnificent Kunlun Mountains in the
south form an arc across the east and west, and the Tarim Basin in
the north is low and flat. The Karakoram Mountains are located on
the southwest border of Hotan County, running in a northwest —
southeast direction. Its main body is on the border between Xin-
jlang and Kashmir, and it is the watershed of the Indus River and
Tarim River systems. The landform types of Hotan County can be
roughly divided into high mountain zone and undulating belt in
front of mountain in the south, central alluvial fan plain zone in
front of mountain, and northern alluvial desert plain zone" ™
1.2 Climate characteristics and precipitation situation Ho-
tan County is located in the hinterland of the Eurasian continent
and has a typical temperate desert climate. The main characteris-
tics are sparse precipitation, dry climate, distinct four seasons,
sufficient sunshine, long frost free period, and large daily and an-
nual temperature difference. In spring, warming is rapid, with
variable weather. In summer, it is hot, and evaporation capacity
is large. In autumn, it is cool, and cooling is rapid. In winter, it
is cold and sunny. Hotan County has a large elevation difference
in terrain, and the vertical distribution characteristics of climate
are obvious. It can be divided into four climate zones from the ba-
sin to the mountain (Table 1).

There is very little precipitation in Hotan, but there is much
weather of wind, sand and floating dust. On average, there are

more than 200 d of wind, sand and floating dust weather in the
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plain zone each year, which significantly reduces the sunshine
hours and sunshine percentage. This phenomenon is most promi-
nent in spring. The sunshine hours in the plain zone are 2 643.9 h,
and the available sunshine hours are 4 433.5 h, and the annual
average sunshine percentage is 60% . Among them, the sunshine
hours in October are 266. 1 h, which is the most, and the sun-
shine percentage reaches 77% . Due to the dry climate, soil mois-

ture evaporates rapidly, and surface water circulation is insuffi-

Table 1 Distribution characteristics of climate zones in Hotan County

cient, resulting in increased soil dryness and erosion. In addition,
insufficient precipitation also limits the growth and development of
crops, which has a certain impact on agricultural production. The
dry climate and insufficient precipitation in Hotan County pose
challenges to local water and soil conservation work. How to sci-
entifically and reasonably carry out water and soil conservation
work under such climate conditions and protect local soil and water

resources is an urgent problem that needs to be solved.

> 10 °C accumulated

No. Climate zone type Altitude temperature,//C. Vegetation

1 Warm temperate zone  Flat area below 1 500 m 4100 -4 700 Agricultural, forestry, and silkworm planting areas

2 Temperate zone Undulating belt in front of the mountain between 3 000 -4 100 Semi-agricultural and semi-pastoral area
1500 and 2 400 m

3 Cold temperate zone A shallow mountainous area between 2 400 and 2 000 -3 000 Only barley can be cultivated, and it is the main pas-
3 000 m toral area within Hotan County

4 Frigid zone Above 3 000 m Lower than 2 000  Desert grassland, mountain grassland, alpine grass-

land, alpine meadow, and alpine cushion vegetation

1.3 Soil type and characteristics Hotan County has a complex
and diverse geographical environment, and soil types are abun-
dant. According to the influence of terrain and climate, the soil in
Hotan County can be mainly divided into the following types:

(1) Alpine meadow soil. It is located in the Kunlun
Mountains and Pamirs Plateau region, belonging to the alpine soil
type. Due to its location in a high-altitude area, the temperature is
low, and the vegetation growth period is short, and the soil freeze-
thaw effect is more pronounced. Usually, soil fertility is low, and
it contains more organic matter, making it suitable for the growth
of herbaceous vegetation.

(2) High mountain brown soil. Tt is located in the Kunlun
Mountains and Pamirs Plateau region, belonging to the alpine soil
type. This type of soil is more common in high mountain areas,
with good permeability and drainage, but lower fertility. It is suit-
able for crop cultivation in high mountain areas, such as barley,
wheat, erc.

(3) Saline-alkali soil. Tt is mainly distributed in the Tarim
Basin. Due to long-term drought, salt in soil accumulates serious-
ly, forming saline-alkali soil. This type of soil has poor fertility
and certain limitations on crop growth, requiring improvement of
saline-alkali land for crop cultivation.

(4) Sandy soil. It is distributed in the Tarim Basin. Due to
arid climate and wind force, the soil contains a large number of
fine sand particles, which belongs to sandy soil. This type of soil
has poor drainage and low fertility, which is not conducive to crop
growth and requires soil improvement and protection.

The soil types in Hotan County are diverse, but most of them
have low fertility and are greatly affected by arid climate. Different
types of soil pose their own challenges to water and soil conserva-
tion work, and targeted measures need to be developed to protect

local soil and water resources.

2 Utilization situation of water resources in

Hotan County
2.1

sources The total amount of water resources in Hotan County is

Current situation and utilization methods of water re-

limited. But due to the dry climate, scarce precipitation, and high
surface evaporation, the contradiction between water supply and
demand is more prominent”’’. Water resources mainly rely on
snowmelt in the Tianshan Mountains and river supply for irrigation
of farmland, domestic water, and industrial water. Irrigation farm-
land is the main way of utilizing water resources. But due to the
scarcity of water resources and low irrigation efficiency, there is a
phenomenon of waste'®’. Domestic water mainly relies on groundw-
ater and river sources, but excessive exploitation of groundwater
resources has led to a decrease in groundwater level and deteriora-
tion of water quality. Industrial water usage is relatively low, but it
also needs to be utilized reasonably to avoid excessive pressure on
water resources. The sustainability of water resources is facing
challenges due to climate change and human activities. When car-
rying out water and soil conservation work, it is necessary to com-
prehensively examine the current situation and utilization of water
resources, take effective measures to improve the efficiency of wa-
ter resource utilization, and simultaneously commit to the protec-
tion of water environment, aiming to ensure the long-term sustain-
able use of water resources.

2.2 Water resource management and protection measures As
an arid region in southern Xinjiang, Hotan County is facing severe
challenges in water resource management and protection. The mo-
nitoring and scheduling capabilities of water resources management
need to be strengthened, and its management system and policies
need to be improved. The systematic collection and in-depth analy-
sis of water resources data also need to be strengthened to ensure

the long-term sustainable use of water resources. To effectively
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maintain water resources, Hotan County urgently needs to imple-
ment a set of comprehensive measures: first, strengthening water
and soil conservation efforts, curbing soil erosion, and optimizing
water quality conditions; second, vigorously promoting water-sav-
ing irrigation technology, improving irrigation efficiency, and
eliminating unnecessary loss of water resources; third, strictly
guarding the water source protection zone, strictly prohibiting any
illegal occupation and construction behavior, and carefully caring
for the ecological environment of water source conservation to en-
sure the safety of water quality. At the same time, it should
strengthen publicity and education, raise public awareness of water
resource protection, and form a joint force for water resource pro-
tection with the participation of the whole society™’.

Hotan County needs to comprehensively consider factors such
as water supply and demand, utilization efficiency, and environ-
mental protection in water resource management and protection,
and take effective measures to achieve sustainable utilization and
protection of water resources. Only through comprehensive water
resource management and protection can we effectively solve prob-
lems such as water scarcity and soil erosion, and promote the sus-
tainable development of local water and soil resources.

2.3 Issues and challenges in water resource utilization There
are a series of problems and challenges in the utilization of water
resources in Hotan County, and attention and effective measures
need to be taken. The water resources in Hotan County are scare,
but the existing water resource utilization efficiency is relatively
low, mainly manifested in the phenomenon of waste when irrigating
farmland, outdated irrigation methods in some farmland, and low
water use efficiency. There is also a certain degree of waste in do-
mestic and industrial water use, resulting in low water resource
utilization efficiency. There are certain irregularities in water re-
source management, including a lack of comprehensive water re-
source planning, inadequate monitoring and scheduling mecha-
nisms, and other issues. With the impact of climate change and
human activities, water resources in Hotan County are facing grea-
ter challenges. Climate change may lead to uneven precipitation,
increase evaporation, and exacerbate water scarcity. Human activ-
ities such as excessive cultivation of desertified areas and disorder-
ly occupation and construction have also had a certain degree of

[T The many problems and challenges

impact on water resources
in water resource utilization in Hotan County require measures such
as strengthening water resource management, promoting water-sav-
ing technologies, controlling groundwater extraction, and strength-
ening monitoring and scheduling to improve utilization efficiency

and achieve sustainable use of water resources.

3 Effectiveness and shortcomings of water and
soil conservation work in Hotan County

3.1 Policies and regulations for water and soil conservation
work The formulation and implementation of policies and regula-

tions play a crucial role in the effectiveness of water and soil con-

servation work in Hotan County. At the level of policy support, the
Hotan County Government faithfully fulfills its responsibilities in
implementing and supervising a series of laws and regulations such
as the Water Law of the People’s Republic of China, the Water and
Soil Conservation Law of the People’s Republic of China, and the
Fisheries Law of the People’s Republic of China. It firmly imple-
ments the local water conservancy policies, regulations, rules, and
normative texts issued by the autonomous region, adheres to the
principle of water management according to law, and lays a solid
legal foundation and policy support for the development of water
and soil conservation work. However, in some details, the policy
measures for water and soil conservation are not detailed and spe-
cific enough, lacking specific and actionable policy rules and im-
plementation plans, making it difficult to effectively promote some
water and soil conservation work. Some local governments and rel-
evant departments have not fully implemented their responsibilities
and supervision in water and soil conservation work, resulting in
ineffective implementation of some water and soil conservation
work T

3.2 Construction and management of water and soil conser-
vation projects The construction and management of water and
soil conservation facilities play a crucial role in the water and soil
conservation work in Hotan County. Hotan County has made signif-
icant achievements in the promotion of water and soil conservation
projects. For example, measures such as terraced field construc-
tion, slope protection engineering, and the construction of wind-
proof and sand fixing forest belts, have effectively curbed soil ero-
sion and had a positive impact on improving the quality of surface

%) However, there are still many shortcomings,

water resources
and some water and soil conservation projects lack effective main-
tenance and management after construction, resulting in damage
and failure of engineering facilities, which affects the effectiveness
of water and soil conservation. The planning and design of some
water and soil conservation projects are not scientific and reasona-
ble enough, lacking integrity and systematicity, resulting in poor
results after project implementation. The lack of application and
promotion of new technologies in the construction and management
of water and soil conservation projects limits the innovation and de-
velopment of water and soil conservation work""* ™"/,

3.3 Assessment of soil erosion control and ecological restora-
tion effects Hotan County has effectively reduced the degree of
soil erosion and improved soil quality and water resource utilization
efficiency by implementing measures such as terrace restoration,
vegetation restoration, and construction of water and soil conserva-
tion forest. Some ecological restoration projects have achieved sig-
nificant results, such as wetland restoration and desertification
control, which help improve the local ecological environment and

. . . . 20
increase biodiversity ™.

However, there are still many problems
in the control of soil erosion and ecological restoration in Hotan
County. For example, it lacks comprehensive evaluation indicators

and methods in the assessment of soil erosion control and ecological
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restoration effects, making it difficult to objectively evaluate the ef-
fectiveness of the work; the effectiveness of some soil erosion con-
trol projects is unstable and may be affected by climate change,
human factors, etc. , requiring more sustained and systematic mo-
nitoring and evaluation; some ecological restoration projects lack
scientific planning and design, and consideration for long-term ec-
ological benefits, resulting in unsatisfactory ecological restoration

results.

4 Countermeasures and suggestions for water

and soil conservation work in Hotan County

4.1 Strengthening planning and management of water and
soil conservation In order to further strengthen the water and
soil conservation work in Hotan County, it is necessary to enhance
the planning and management of water and soil conservation. First-
ly, a comprehensive plan for water and soil conservation could be
developed. Long-, medium-, and short-term water and soil conser-
vation plans should be established, with clear objectives, tasks,
and measures, to ensure the scientific and operational nature of the
plans. In the planning stage, it is necessary to deeply consider the
attributes of local soil and water resources and ecological environ-
ment needs, and formulate differentiated water and soil conserva-
tion strategies in a targeted manner, aiming to ensure that various
measures accurately match the real situation, follow and comply
with natural laws. Additionally, efforts should be made to strength-
en the construction of the monitoring and evaluation system. It is
recommended to establish a sound water and soil conservation mo-
nitoring system, covering multiple levels such as soil erosion obser-
vation and vegetation coverage detection. It is also suggested to es-
tablish a specialized water and soil conservation management agen-
cy or department, clarify responsibilities, strengthen coordination
and guidance, improve the overall efficiency of water and soil con-
servation work, and ensure the smooth implementation of project
and continuous improvement of effectiveness.

4.2 Promoting water and soil conservation technologies and
measures In water and soil conservation work, it is necessary to
actively promote advanced water and soil conservation technologies
and measures. Firstly, it should promote water and soil conserva-
tion technologies that are suitable for the local area. Suitable water
and soil conservation technologies and strategies should be selected
based on the terrain, climate, and soil characteristics of Hotan
County, including but not limited to terraced field construction,
vegetation restoration, windbreak and sand fixation measures.
Through demonstration and training, farmers should be guided to
master these technologies and improve their awareness and ability
of water and soil conservation. It should actively promote the con-
struction of farmland water and soil conservation projects, inclu-
ding terraced fields, vegetation cover, drainage facilities, etc. , to

[21]

effectively reduce soil erosion and soil erosion'” . The cultivation

mode of adhering to the ecological concept should be advocated

and promoted, such as organic farming, crop rotation and fallow,
with the aim of limiting the use of fertilizers and pesticides to effec-
tively protect the soil ecological environment. By promoting ecolog-
ical agriculture, it can achieve a win-win situation between agri-
cultural production and ecological environment.

4.3 Increasing investment and financial support Water and
soil conservation work requires a significant amount of funding
and investment support. It should increase government invest-
ment. The government should increase special funding for water
and soil conservation work, strengthen financial support, and en-
sure the smooth implementation of water and soil conservation
projects. It should establish a comprehensive fund management
system, optimize the efficiency of fund utilization, and ensure the
rational use of funds. Social capital can be attracted to participate
in water and soil conservation work by establishing water and soil
conservation funds, guiding social donations, and other means.
By collaborating with enterprises and others, it can jointly pro-
mote the implementation of water and soil conservation projects,
achieve resource sharing and complementary advantages. It
should establish a
strengthen monitoring and evaluation of fund utilization, and en-

sure the rational allocation and use of funds'®’. Water and soil

strict mechanism for fund supervision,

conservation projects could be regularly evaluated, to promptly
identify problems and take measures to solve them, thereby im-
proving the efficiency of fund utilization.

4. 4
training Efforts will be made to enhance the publicity and edu-

Strengthening publicity, education, and personnel

cation of water and soil conservation, with the aim of significantly
improving the awareness and importance of water and soil conser-
vation work among farmers. The primary task is to vigorously pro-
mote water and soil conservation knowledge, which can be
achieved through various forms such as planning diversified public-
ity and education activities, compiling easily understandable pro-
motional materials, holding professional themed lectures, etc. , to
popularize water and soil conservation knowledge to local farmers
and residents, and enhance their awareness of protection. New
media platforms could be used, such as the Internet and social
media, to expand the coverage of publicity and improve the effi-
ciency of information transmission. It should organize experts,
scholars, and technical personnel to conduct training courses on
water and soil conservation technology, imparting water and soil
conservation techniques and measures to local farmers and relevant
practitioners. Through theoretical teaching and on-site operations,
their water and soil conservation skills and practical abilities could
be enhanced ™. It should establish a talent training system for wa-
ter and soil conservation, and cultivate a group of water and soil
conservation professionals who understand technology, manage-
ment, and publicity. It could attract more talents to participate in
water and soil conservation work by setting up scholarships and in-
troducing external experts, thereby promoting the development of

water and soil conservation.
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5 Conclusions

As an important county in Xinjiang, Hotan County faces se-
vere challenges and pressures in water and soil conservation work.
Factors such as geographical environment, soil characteristics, and
water resource utilization make its water and soil conservation work
particularly important. Although some progress has been made,
there are still shortcomings that need to be further strengthened and
improved. Therefore, it is suggested that relevant government de-
partments should attach great importance to the water and soil con-
servation work in Hotan County, increase funding investment, and
improve the level of science and technology. It should encourage
research institutions and universities to deepen cooperation and ex-
changes with local governments, carry out targeted research and
technology promotion, and inject more support and assistance into

[24]

the cause of water and soil conservation The whole society

should participate in water and soil conservation work together,
protect the soil and water resources and environment of Hotan
County, and contribute to the sustainable development of the local
area. Only through the joint efforts of everyone can the water and
soil conservation work in Hotan County achieve better results, real-
ize the sustainable utilization of soil and water resources, and build

a solid foundation for the progress of regional economy and society.
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