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Abstract: The rural revitalization strategy is a key strategic deployment to resolve the “San Nong”
(Agriculture, Rural Areas, and Farmers) issue and attain agricultural and rural modernization in
the new era. The strategy has practical significance in determining the differentiation principle
of rural areas, identifying their development types, and elucidating the goal orientation of rural
revitalization. Starting from the current situation of villages in Gangu County, this study thoroughly
analyzes and evaluates the functions of the village system using the ArcGIS spatial analysis method,
with urban–rural overall planning as the core concept and various function and correcting factor
evaluations as the basis. Based on the functional characteristics of different dimensions, villages
in Gangu County were categorized as follows: Weihe River Valley high-efficiency economic zone,
Sandu River Taiwan grain and vegetable multi-characteristic economic zone, North Front Mountain
grain, vegetable, medicine, and oil zone, South Front Mountain grain, vegetable, and oil zone, North
Back Mountain grain, oil, and medicine zone, and South Back Mountain grain and economic zone as
corresponding planning strategies for classified development guidance.

Keywords: rural revitalization; county; village classification planning; Gangu County

1. Introduction

Owing to limitations of natural endowment, the endogenous development motivation
of most villages in China is inadequate. Meanwhile, the urban planning and construction
preference of urban areas over rural areas has led to a disconnection between them, making
it challenging to create a rural planning system. Hence, rural areas have long been in a state
of sluggish and unproductive development. Even today, village planning is traditionally
done under the influence of urban planning, generally overlooking the corresponding
issues and failing to fulfill the developmental needs of villages. Consequently, many village
planning projects face issues such as “not down to earth” and “not acclimated to the local
place.” The recent Central Document No. 1 focuses on “San Nong” (Agriculture, Rural
Areas, and Farmers), and the rural revitalization strategy has taken the reform, develop-
ment, and planning of rural areas to a higher level. Foreign research on regional village
layout planning is relatively mature. Regarding village layout and planning, some studies
focused on the rural development and renewal plan [1,2]. The action “Our village should
be more beautiful” published around 1980 in the context of urban and rural development
in Germany in the last century primarily aimed to improve and optimize the land use
structure in rural areas and guide villages to retain their traditional settlement spatial
structure and rural features. In addition, it proposed specific strategies to improve agricul-
tural production efficiency and guide the characteristic development of rural industry [3,4].
Meanwhile, Germany further proposed the relevant policy of “land consolidation” in rural
areas to guide the conversion of extensive use of arable land into other lands, optimize
and enhance the facilities within the village, and improve the level of the village human
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settlement environment [5]. Moreover, some studies presented a detailed study of the
development and evolution of American rural settlements in the past 20 years, proposing
that the land use of the rural settlement of Russia increased by 30% during this period
and remains in the trend of the increasing year by year, mainly because, in the American
context, urban and rural residents preferred to build their homes in large, well-equipped
rural settlements of Russia [6]. To date, significant progress has been attained in rural
construction and development, primarily in understanding rural revitalization [7,8], rural
value orientation and urban–rural relationship survey [9–11], rural revitalization approach
and thinking [12,13], rural revitalization and urban–rural integrated development [14–16],
rural revitalization and homestead system reform [17], discussion on the rural revital-
ization planning system [18], and identification of rural type and relevant revitalization
strategy [19]. Some previous studies evaluated land suitability for village development
and construction [20,21], while others explored the principles and ideas of village merger
and relocation and the adjustment scheme of spatial layout [22–26]. In addition, research
was conducted on the preparation methods of rural construction planning or village lay-
out planning [27–32], as well as the significance, depth, and technical guidelines of rural
construction planning [33–36]. The above-related research results extended the study on
the rural construction and development and planning layout in some aspects. However,
presently, some problems persist in the preparation of village layout planning in China,
such as complex village classification standards, many types of classification results, and a
lack of specific guidance measures, which weaken the guiding role of village classification
in the implementation of planning, resulting in poor implementation of village layout plan-
ning. Research revealed that rural spatial governance encounters certain difficulties owing
to unclear spatial positioning and unclear functional zoning, which is a major problem to
be solved in China’s rural revitalization planning. Thus, this study focuses on solving the
following two problems: (i) functional zoning through the construction of index system;
and (ii) village zoning development positioning through the results of functional evalu-
ation. The solution of these two problems plays a crucial role in solving the governance
bottleneck in rural development, promoting the modernization of rural spatial governance
system and governance capacity, and building an appropriate county spatial zoning system.
Meanwhile, the study can also provide reference for formulating corresponding space
control measures in the process of rural revitalization in China and improving county
space governance. Based on the rural revitalization and development strategy and per the
relevant guidelines of guidelines for the preparation of village planning in Gansu Province
(Trial), Gangu County, an underdeveloped region in Western China, was selected as the
research object. Gangu, known as “the first county in China”, is not only a county with a
large population, but also a large agriculture-dominated county. At the same time, it is a
key county for accelerating the process of targeted poverty alleviation in Gansu Province.
Meanwhile, it is also a typical county for targeted poverty alleviation in China. With
the help of ArcGIS and a mathematical model, this paper comprehensively evaluates the
functions of village systems and classifies, and proposes planning strategies for classified
development guidance, which can provide a theoretical basis for the classification of village
development under the background of rural revitalization.

The remainder of this paper is organized as follows. The next section introduces the
study area. Section 3 describes the data and empirical variables used in evaluation of
county rural spatial development. Sections 4 and 5 analyse the evaluation results. Section 6
explores the village construction planning. The last section concludes and discusses the paper.

2. Overview of the Study Area

The southeast part of Gansu primarily contains loess plateau and mountains, charac-
terized by beautiful southern areas and majestic northern areas. This area is located within
the warm temperate zone and semi-humid region, with convenient transportation, dense
population, and superior conditions for agricultural production. The southeast part of
Gansu lies in the lead-off area of the economic zone of western Longhai and Lanxin, with
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a relatively robust modern industrial foundation and adequate accretion of technology
and talent, playing a vital role in Gansu’s social and economic development. By the end
of 2019, the region had jurisdiction over five prefecture-level cities, one demonstration
zone, one county-level city, and 31 counties, accounting for an area of 80,759 km2 and
a population of 11.1504 million. Gangu County is located in the southeast part of Tian-
shui, northwest of Tianshui City, with an area of 1582.2 km2 and a total population of
641,900. It is adjacent to Qinan County and Maiji District of Tianshui City in the east,
Qinzhou District of Tianshui City and Lixian County of Longnan City in the south, Wushan
County of Tianshui City in the west, and Tongwei County of Dingxi City in the north.
It is a historical and cultural city in the Silk Road Economic Belt and a model county of
ecological protection and high-quality development in the Weihe River Basin (Figure 1).
Gangu County governs 13 towns, 2 townships, 10 communities, 405 administrative villages,
and 1553 natural villages. Among the 15 townships, Xinxing town, Daxiangshan town,
Pan’an town, and Liufeng town have the largest population and the largest population
density. Nearly half of the county’s population is distributed in these three towns. The
main reason is that Xinxing town and Daxiangshan town are located in the center of the
county, while Pan’an town is located on the main transportation and development axis.
Thus, the population aggregation degree is higher than that of other towns. Villages and
towns with small population include Gupo town, Wujiahe town, Xiping township, and
Dazhuang town, with a population ranging 10,000–20,000. These villages and towns have a
small population owing to the poor natural environment and inconvenient transportation
in adjacent mountainous areas.

1 

 

 

  Figure 1. The geographical location of Gangu County.
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Moreover, Gangu County is located in the gully region of the loess plateau in the
northwest, in the west Qin Mountains in the south and the remnants of Mount Liupan
in the north. The territory comprises widely distributed gullies, ravines, tableland, hills,
foothills, crisscrossing bays, flatlands, rivers, and shoals. The Weihe river flows through
a small alluvial plain with a deep soil layer and flat terrain. The unique location and
natural geographical pattern create the rural spatial pattern of Gangu County—a typical
representative of counties in Gansu and even western China (Figure 2). 

2 

 

  Figure 2. Comprehensive status quo of Gangu County.

3. Evaluation of County Rural Spatial Development

Based on a comprehensive analysis of the natural conditions and the current situation
of social and economic development in Gangu County, we constructed an evaluation
system and determined the main evaluation factors. In addition, the Delphi method
was used to determine the weight of influencing factors. Then, using the spatial analysis
function of Arc GIS, each grid was weighted and superimposed to attain the comprehensive
evaluation results of rural spatial development to scientifically guide the direction of rural
spatial development.

3.1. Key Basis

Multifunction assessment results of rural areas. The rural regional functional zoning
should be based on the quantitative evaluation results and objectively divide the rural
regional functional zones. Based on the model of rural regional multifunction index, we
evaluated the functional position of various functions in Gangu County.

Approved medium-term and long-term development plan for implementation. The
medium-term and long-term development plan prepared and approved by relevant provin-
cial (municipal) departments presents the spatial layout of economic development and
land use in Southeast Gansu and its practical needs for rural development from different
aspects. In addition, it has strong guidance and practicability and can be used as a crucial
reference basis for rural regional functional zoning. It primarily includes the urban system
planning, ecological province construction planning, and overall land use planning of
various provinces and cities [37,38].
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Breakthrough research has been conducted by experts and scholars. Scholars have
performed a series of studies on the economic, social, and ecological aspects of Gansu [39–41],
providing a useful reference for rural regional functional zoning.

3.2. Construction of the Index System

The current condition of the village is a crucial attribute to determine whether it
is suitable for the villagers’ lives, as referred to in index system constructions in the
same type of research [42,43], comprising three major groups (fundamental functions,
potential functions, and correcting evaluation). Fundamental functions can be categorized
as production and living functions, including the cultivated land area, cultivated land
connectivity, irrigation canal length, occupation area of a residential zone, concentration of
residential zone, fragmentation of residential zone, completeness of public facilities in the
village, village population, aging severity of the resident population, completeness of public
service facilities, completeness of commercial service, and radiation capacity of the village.
Potential functions comprise ecological and cultural functions, including the ecological
value, landscape value, identification of the village title, intangible cultural heritage in
village, and comprehensive judgment of the village culture. Correcting evaluations include
the location and natural endowment, with the proportion of plain land in the entire
village, proportion of available land in the entire village, spatial relationship with the
city center, spatial relationship with the town, and relationship with large industrial and
mining enterprises. These factors were disintegrated and refined to every single factor for
analysis (Table 1).

Table 1. Comprehensive evaluation index system of rural function.

Index
Layer.

Index
Layer

Primary
Indicator

Indicator
Property

Definition and
Calculation Method

(Score Standard)

Positive
or

Negative
Data Source Weight

Fundamental
functions

Production
function

Cultivated
land area Quantitative

The total area of
cultivated land in the

village
+

The 3rd
National

land survey
0.52

Cultivated
land

connectivity
Quantitative Land connectivity index

calculation +
The 3rd
National

land survey
0.20

Length of the
irrigation

canal
Quantitative Length of an irrigation

canal in the village +
The 3rd
National

land survey
0.28

Living
function

Occupying
land in the
residential

zone

Quantitative
The total area of urban
and rural construction

land in villages
+

The 3rd
National

land survey
0.14

Concentration
of the

residential
zone

Quantitative Calculation of the most
adjacent index +

The 3rd
National

land survey
0.14

fragmentation
of the

residential
zone

Quantitative Calculation of the most
adjacent index -

The 3rd
National

land survey
0.14

Completeness
of public
facilities

Quantitative Complete; Bad + Village ques-
tionnaire 0.16

Village
population Quantitative Registered population +

Statistics or
village ques-

tionnaire
0.08
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Table 1. Cont.

Index
Layer.

Index
Layer

Primary
Indicator

Indicator
Property

Definition and
Calculation Method

(Score Standard)

Positive
or

Negative
Data Source Weight

Aging
severity of

resident
population

Quantitative
Proportion of

population aged >60
years

-
Statistics or
village ques-

tionnaire
0.05

Completeness
public service

facilities
Quantitative Complete; medium; bad +

Only POI
data or

village ques-
tionnaire

0.12

Completeness
of

commercial
service

Quantitative
Completeness of

commercial service
facilities

+

Online POI
data or

village ques-
tionnaire

0.12

Radiation
capacity of
the village

Quantitative

Number of residential
zones within the

half-hour life circle in
the village

+
Only POI
and road

data
0.05

Potential
functions

Ecological
function

Ecological
value Quantitative Vegetation coverage +

Geospatial
data cloud
TM images

0.48

Landscape
value Quantitative Landscape index +

The 3rd
National

land survey
0.52

Cultural
function

Identification
of the village

title
Quantitative

Has the relevant
identified village title or

not
+ Village ques-

tionnaire 0.46

Intangible
cultural

heritage in
the village

Quantitative
Intangible heritage at

the county level or
higher

+ Village ques-
tionnaire 0.34

Comprehensive
judgement of

the village
culture

Qualitative Distinctive cultural
features of the village + Village ques-

tionnaire 0.20

Corrected
evaluation

Natural en-
dowment

Proportion of
plain land in

the village
area

Quantitative

Proportion of land with
a topographic slope less

than 8◦ in the village
area

+
Geospatial
data cloud

DEM
0.48

Proportion of
the available
land in the
village area

Quantitative
Ratio of the available

land area to the village
area

+
The 3rd
National

land survey
0.52

Geographical
conditions

Spatial
relationship
with the city

center

Qualitative Contain or near, away +
Village ques-
tionnaire or

others
—

Spatial
relationship

with the
town

Qualitative Contain or near, away +
Village ques-
tionnaire or

others
0.52

Relationship
with large
industrial

and mining
enterprises

Qualitative Contain or near, away +
Village ques-
tionnaire or

others
0.20
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3.3. Research Methods

Based on the collection and integration of multisource data, we established an ArcGIS
database and applied the spatial analysis tool of the ArcGIS platform for analysis and
assessment with the statistical analysis method. As shown in Table 1, each indicator
has a clear meaning and reliable data source. In addition, a comprehensive score index
method was used for calculation. First, we used the range method to normalize the original
data of indicators to eliminate the dimensional influence between different evaluation
indicators. The range method has the characteristics of simple calculation. Indicators
contained positive indicators and negative indicators, among which negative indicators
comprised residential zone fragmentation and aging of the resident population, and they
were converted into positive indicators using the reverse calculation method. The equation
is as follows:

Positive indicators: X = Xi/Xmax; Negative indicators: X = Xmin/Xi. where X
denotes the standardized assignment of the participating factors, Xi denotes the score,
Xmax denotes the highest score, and Xmin denotes the lowest score. Data normalization
suggested changing all indicators from dimensional expression to dimensionless expression,
and the data were mapped to the interval [0,1].

Second, index weight was used to determine the importance of each index to the whole
evaluation index system. In this study, the influence weight of each factor was determined
by the combination of the analytic hierarchy process and expert scoring method. The
analytic hierarchy process determines the correlation between various indicators, makes
the weight assignment of evaluation indicators more scientific and reasonable, and can
avoid some possible limitations of group decision-making. In addition, Delphi can avoid
some possible disadvantages of group decision-making. Thus, we used the Delphi method
and an analytic hierarchy process to set the weight and scoring standard of evaluation
indicators. Based on the three major influencing factors of the basic function, potential
function, and correction evaluation, which play a major role in the layout and development
of the village, Yaahp (V 0.5.2) software was used to construct an orderly level of mutual
connection among the factors, and then experts were invited to compare the factors at each
level, give a quantitative expression of their relative importance, and then calculate the
weight of the relative importance of all factors at each level. Meanwhile, we determined
the variable assignment and meaning of each evaluation factor. Finally, the comprehensive
score index assessed the comprehensive score of production, life, ecology, culture, natural
endowment, and location of each village. The equation is as follows:

EQ =
n

∑
i=1

Wi × Xi

where Xi denotes the standardized value of target level indicator, Wi denotes the weight of
the primary indicator, and i; and n are the total numbers of primary indicators.

4. Characteristics and Issues of Villages
4.1. Current Rural System

Based on the current population and distribution of residential zones in Gangu County
(Figure 2), villages are typically characterized by “large number, small scale, and concen-
trated distribution.” The population in villages is relatively densely distributed along the
transportation lines and the river, although some towns are scattered. Some differences
exist in the layout of counties and villages, which are blocky, banded, and scattered, and
the overall layout is loose.

4.1.1. Patch Aggregation of Population

Recently, cluster villages have been built mainly for immigrants in a planned, unified
manner. Such villages are primarily congregated in open, flat areas, and their settlements
are distributed in clumps. These villages have a large population and land scale, and
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population concentration is also high. In addition, they have a convenient transportation
system and close interaction with other villages. Furthermore, public service facilities and
infrastructure are relatively centralized and highly efficient.

4.1.2. Strip Extension of Population

These villages are disseminated along the main traffic lines and developed alongside.
These villages determine the development direction of their farming distribution and
adversely affect the rational distribution of its farming radius. Meanwhile, farmers are
difficult to gather, unified management is not easy to form, and public service facilities
and infrastructure utilization are not advanced—all hindering further upgrading and
development. The villages are usually located in old towns.

4.1.3. Dot Scattered Population

The cultivated land distribution in such villages is relatively dispersed, and the houses
are built on the surrounding land, and there exists a certain distance between residents. In
addition, some households are located in poor land-use areas and live in good places among
mountains. Such villages are small and scattered, which are not easy to manage. Moreover,
public service facilities and infrastructure are lagging, and the effective utilization rate of
the existing facilities is low, which is detrimental to the village development.

4.2. Issues

In Gangu County, the village layout is scattered, and transportation is not advanced.
In some areas, infrastructure and public service facilities are hard to support and connect,
or resources are wasted enormously. The future development of the villages has exerted a
very negative impact, seriously restricting villagers’ quality of life.

The number of villages is large, and the regional distribution is uneven. Numerous
villages in Gangu County are primarily located along the Weihe River. By the end of 2019,
the county had 405 administrative villages in 15 towns, with a total rural population of
124,500 and an agricultural population of 554,900. This decentralized distribution affects
not only the governance of the rural environment but also the process of infrastructure and
agricultural modernization, markedly limiting the development of rural areas.

Housing construction along the road affects passing traffic. In villages, the issue of
constructing houses along the road is more serious, especially the main traffic arteries in
the county, posing potential safety hazards in the villages. The village is the villagers’ first
and foremost living space, and its transportation system should be relatively independent
and complete. It is essential to properly handle the connection between roads in villages
and the main roads, rather than simply crossing them, which would lead to disadvantages
to the sustainable development of the village.

Internal environmental management lags behind, creating prominent issues of “dirt,
disorder, and poverty.” The rural environment in Gangu County lacks governance, with
livestock and poultry excrement piled up everywhere, household garbage thrown every-
where, and domestic sewage spilled everywhere. Farmers have low awareness of public
health, the government lacks operative measures regarding environmental governance,
and the investment in garbage treatment is inadequate. Besides, all levels of government
fail to take note of the governance of the rural environment. Furthermore, construction
and reconstruction are valued over governance and management, and problems of “dirt,
disorder, and poverty” in rural areas are especially prominent.

The core infrastructure and public facilities affect the enhancement of villagers’ quality
of life. Village infrastructure is not in place, or public services are seriously deficient,
which is not conducive to enhancing farmers’ quality of life. In addition, educational and
medical facilities in some villages are backward, public cultural facilities are in short supply,
and farmers do not have sufficient opportunities to participate in physical and cultural
activities. Moreover, the living service facilities in the village are inadequate, rendering
them unable to fulfill the daily needs of villagers. The supporting facilities are not complete,



Land 2022, 11, 857 9 of 18

some villages even lack access to tap water, and residents face the problem of drinking
water safety. Meanwhile, there is also a lack of facilities for sewage treatment and garbage
collection, adversely affecting the safety of water and soil.

Basic agricultural conditions are weak, the production scale is small, and the level
of industrialization is not high. Currently, rural areas in counties remain dominated by a
small-scale peasant economy, with a weak agricultural foundation and lack of ability to
handle natural disasters, thereby not forming a certain scale of agricultural industrialization.
Hence, it is a long-term, arduous task to alleviate poverty and enhance the living conditions
and production in rural areas.

5. Evaluation Results of Village Zoning
5.1. Evaluation of Rural Regional Function

The area of agricultural production function is the most suitable area for the growth of
food crops and important agricultural crops. It is shown in Figure 3 that areas with a high-
value production function of agricultural products are mostly concentrated in some towns
in the valleys of the Weihe River and the Sandu River, as these areas enjoy plentiful water,
large, cultivated land areas, and a suitable climate for grain cultivation. Conversely, areas
with a low-value production function are largely located in the southern Gupo town and
other town areas, as these areas have a high-altitude geographical location, cold and humid
climate, inadequate light and heat, and ample vegetation coverage, making them unsuitable
for large-scale agricultural planting. Moreover, the development of the production function
of agricultural products is relatively limited.
 

3 

 

  Figure 3. Production function index of agricultural products.
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The residential and living functional area is generally located in the periphery of the
commercial area or the industrial area. It is the main area of the city, which is characterized
by background, medium density and complete supporting facilities. As shown in Figure 4,
areas with a high-value living function are primarily distributed in the counties and some
surrounding towns (e.g., Dasongshan town, Xinxing town, Panan town, and Liufeng town);
these regions have distinct geographical advantages, dense population, and relatively good
infrastructure, exhibiting promise of continuous development of its living function.

Furthermore, areas with a high-value ecological regulation function are primarily
distributed in Gupo town, Wujiahe town, and some villages of Pan’an town. The terrain in
this region is chiefly mountainous and hilly, with many natural reserves that are covered
by high vegetation and a good ecological environment. Hence, the ecological regulation
function index is high. Areas with a low-value ecological regulation function are primarily
distributed in most towns such as Xiejiawan town, Xiping town, and Baijiawan town, where
vegetation coverage is low and ecological regulation function is relatively poor (Figure 5).

1 
 

 
Figure 4. Living function index.
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5 

 

  Figure 5. Ecological regulation function index.

5.2. Rural Regional Function Zoning

In this study, the clustering results were imported into ArcGIS and combined with
the cognition of the rural development status of Gangu County. The total planting scale
was named per the form of “orientation + landform + dominant function type” based
on the topography, climate, social economy, and production level of Gangu County, and
the function and features in each zone were highlighted. Gangu County was categorized
into six functional areas as follows: (i) high-efficiency economic zone in the Weihe River
Valley (88 villages in four towns); (ii) multi-characteristic economic zone featured by valley
and tableland grains and vegetables in the Sandu River (24 villages in three towns); (iii)
grain–vegetable–medicine–oil zone in the north Qianshan Mountain (99 villages in seven
towns); (iv) grain–vegetable–oil zone in the south Qianshan Mountain (66 villages in five
towns); (v) grain–oil–medicine zone in the north Houshan Mountain (104 villages in seven
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towns); and (vi) grain economic zone in the south Houshan Mountain (27 villages in three
towns (Figure 6). 

6 

 

Figure 6. Spatial zoning map for the rural areas in Gangu County.

6. Zoning Guidelines for Village Construction Planning

To further optimize the village layout and resource allocation, fortify village infras-
tructure and public service allocation, and implement the rural revitalization strategy, this
study proposed coping strategies for the construction and development of each village
area based on the village classification results outlined above and the problem-oriented
approach.

6.1. High-Efficiency Economic Zone in the Valley of the Weihe River Valley

The area is 1200–1500 m above sea level, with the development of vegetable-based
economic industry advantaged natural geographical conditions. It involves 88 adminis-
trative villages in four towns in the river district. The planned distribution is 148,600 mu,
accounting for 13.68% of the total planting scale. In addition, grain crop distribution is
167,000 mu, accounting for 11.24% of the area, primarily high-quality and high-yield crops,
wheat 0.83 million mu, corn 0.6000 mu, potatoes 0.17 million mu, the other 0.05 million mu.
Cash crops are 131,900 mu, accounting for 88.76% of the area, and vegetables are the leading
industry in the area, with high-quality fine vegetables and spicy vegetables as the main
crop, with the planning layout of 120,600 mu, as well as oil crops 0.85 million mu; Chinese
medicinal materials 0.25 million mu, and other miscellaneous crops 0.03 million mu.

Development Orientation:
Rural revitalization should give full play to its regional advantages, primarily the

planting of vegetable crops, actively creating agricultural planting demonstration areas,
and orderly realizing agricultural and rural modernization.

Direction:

• Expand the area of specialized vegetable fields and increase the total vegetable pro-
duction. Upgrade and transform the existing vegetable plots, increase the productivity
of fresh and feature vegetables, and develop new high-standard vegetable plots per
the climate and geographical advantages of the valley area.
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• Adhere to the combination of natural endowment and practical production and demar-
cate regions scientifically. Concentrate investment in advantageous production areas,
augment agricultural infrastructure construction, increase vegetable production and
management level, and fast-track vegetable industrialization process by demonstrating
advantageous production areas.

• Actively introduce, test, demonstrate, and promote new vegetable varieties and new
technology. With base farmers and leading enterprises as the carrier, introduce new
varieties or advanced cultivation and management technologies, conduct experiments
and demonstrations, augment radiation driving, gradually expand new vegetable
planting fields, fill the gap in county vegetable production, and realize the variety
diversification of vegetable production and supply.

• Establish and upgrade the vegetable seed breeding system, build a professional veg-
etable seedling base based on the base, provide high-quality seedlings for vegetable
production, and actively select and cultivate vegetable varieties with local characteris-
tics. Furthermore, reinforce the production advantages of local specialty vegetables
and promote the development of the vegetable industry.

• Increase the vegetable planting level with the help of leading enterprises, improve
high-quality production, and enhance the core competitiveness by gathering the
scattered smallholders.

6.2. Multi-Characteristic Economic Zone Featured by Valley and Tableland Grains and Vegetables
in the Sandu River

The area is 1300–1600 m above sea level, with certain facilities and irrigation con-
ditions, suitable for the production of high-quality drought-resistant crops. It involves
three townships and 24 administrative villages in Chuantai district, with the planned
planting area of 128.6 million mu, accounting for 11.84% of the total planting scale. Grain
crops are mainly high-quality and drought-tolerant varieties, with 69.7 million mu planted,
accounting for 54.20% of the area, including 32,000 mu of wheat, 28,200 mu of corn,
0.85 million mu of potatoes, and 0.1 million mu of other crops. In addition, cash crop is
planted with 58,900 mu, accounting for 45.80% of the area. Rape seed is mainly drought-
resistant and high-yield variety, with a distribution of 20,600 mu; drought-tolerant and
temperature-loving vegetables, 33,800 mu; Chinese medicinal materials, 0.43 million mu;
and other miscellaneous types, mainly drought-tolerant, 0.02 million mu.

Development Orientation:
Rural revitalization should adhere to the regional advantages, develop wheat, corn,

potatoes, vegetables, and other characteristics of the industry, build ecological agricultural
grain and vegetable multi-characteristics of economic zones, to promote rural revitalization.

Direction:

• Alter the development mode of ecological agriculture and lay the foundation for devel-
oping a food and vegetable diversified characteristic economic zone through multiple
channels. Operate per the market, take the form of mutual civil assistance as the pri-
mary way of financing, and focus on creating industrial linkage pattern, multichannel,
multifaceted, multi-angle construction of the multi-characteristic economic zone.

• Establish a monitoring and evaluation system. To monitor the technology, regional
environment, benefits, and other aspects of agricultural development, ensure that the
applied technology of agricultural development fulfills the requirements of regional
ecological construction, ascertain the role of regional agriculture on the environment, and
measure the impact of agricultural development on the living standards of local farmers.

• A reasonable selection of grain and cash crops based on the regional characteristics can
enhance the agricultural economic efficiency and limit the development of inefficient
agriculture to improve the agricultural production structure.

• Expand the development space of the economic zone. Expand the development space
of the economic zone with diversified characteristics of food and vegetables, coordinate
the joint participation and operation of various departments, such as environment,
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resources, ecology, society, economy, biology, engineering, and business, establish an
interdisciplinary, cross-departmental, and cross-regional market supply chain system,
and promote the effective connection of the industrial chain. It is beneficial to address
the contradiction between long-term agricultural economic benefits and short-term
agricultural economic benefits and prepare for the construction and development of a
regional agricultural base in a broader field.

6.3. Grain–Vegetable–Medicine–Oil Zone in the North Qianshan Mountain

The area is 1400–1900 m above sea level, rich in light and heat resources, high tem-
perature and drought, suitable for drought-resistant crops’ growth and development. This
zone covers 99 administrative villages in seven townships, with a planned distribution
of 328,100 mu, accounting for 30.20% of the total planting scale. In addition, the zone
comprises 242,100 mu of grain crops, accounting for 73.79% of the area, including 132,700
mu of wheat, 66,400 mu of corn, 37,200 mu of potatoes, and the other 0.58 million mu.
Cash crops include 86,000 mu, 26.21% of the area, 33,900 mu of oil, 24,000 mu of warm and
drought-resistant vegetables, 27,500 mu of Chinese medicinal materials, and 0.06 million
mu of other miscellaneous crops.

Development Orientation:
Rural revitalization should grasp the production structure of grain and cash crops and

focus on the development of grain, vegetable, medicine, and oil industries.
Direction:

• Increased efforts should be made to adjust the industrial structure, attain self-sufficiency
and stable supply of grains, suitably expand the proportion of cash crop in planting,
and actively develop township enterprises. Meanwhile, attention should be paid to
accelerate the control of soil erosion and desertification, as well as the protection and
enhancement of the agricultural ecological environment.

• Fortify the construction of basic farmland, continually improve the conditions for
agricultural production, and strive to increase the yield per unit area. Take good
care of the irrigated land and actively build large-scale water-saving agricultural
projects in areas where conditions permit high yield, high quality, and high efficiency
of agriculture. Deliberate attempts are needed to run dry farming projects, strive
to change extensive and low-yield planting to intensive farming and management,
increase the utilization efficiency of natural precipitation, and increase the yield per
unit area and the total yield.

• While focusing on grain production, actively develop cash crops, promote the propor-
tion of oil, vegetable, and traditional Chinese medicine, optimize the rural industrial
structure. In addition, focus on the rational use of natural resources and improvement
of ecological environment and develop water protection shelterbelts per site conditions
of the dry and wet transition zone.

• Adjust measures to local conditions. Integrate biological and engineering measures,
and integrate treatment measures of plateau, slope, and ditch treatment measures. Take
small watershed as a unit for comprehensive governance, centralized governance, and
continuous governance. Focus on the consolidation and improvement of governance
to prevent new and repeated damage. Furthermore, fortify and protect natural forests
and grassland from attaining a virtuous cycle of agricultural ecosystems step by step.

6.4. Grain–Vegetable–Oil Zone in the South Qianshan Mountain

The area, with an elevation of 1400–1800 m above sea level, has a mild and moist
climate, abundant light and heat, and is suitable for the cultivation of grain and crops. This
zone covers 66 villages and towns at the front edge of Nanshan, with a planned distribution
of 180,200 mu, accounting for 16.59% of the total scale of cultivation. In addition, it includes
121,700 mu of grain crops, accounting for 67.54% of the area, 33,600 mu of wheat, 52,600 mu
of corn, 32,900 mu of potatoes, and 26,000 mu of other crops were distributed mainly in the
eastern part of the area. Cash crops planted were 58,500 mu, accounting for 32.46% of the
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area, 25,400 mu of high-quality oil, 28,000 mu of vegetables, 0.48 million mu of Chinese
medicinal materials, and 0.03 million mu of other economic and miscellaneous crops.

Development Orientation:
According to the regional planting characteristics, with grain, vegetable, oil as the

development characteristics, rural revitalization should be promoted.
Direction:
Unified planning, rational layout, and comprehensive governance under the guidance

of the rural revitalization strategy should be undertaken to fortify farmland infrastructure
construction centered on water conservancy, continually improve primary conditions for
agricultural production, and enhance the ability to withstand natural disasters. There
should be an increase in material input, upgrading of technology and equipment, and
increased agricultural production capacity. In addition, establishment of an elite-breeding
system, implement seed production, purchase, and marketing integrated management to
constantly improve crop, forest livestock, and poultry production capacity. Strengthening
the construction of institutions and personnel specializing in agricultural scientific research,
teaching, and technology to promote the sustainable development of agriculture and the
rural economy, should occur. Furthermore, there should be enhancement of the develop-
ment of transportation and communication, enrichment of rural culture, and promotion of
the development of the commodity economy.

6.5. Grain–Oil–Medicine Zone in the North Houshan Mountain

The area is 1600–2000 m above sea level, the climate is cool and moist, with favorable
climate for grain, oil, and medicine growth. The zone includes seven townships and 104
villages. The planned distribution is 266,500 mu, accounting for 24.52% of the total scale.
Grain crops include 2,051,000 mu, accounting for 76.96% of the area, planted to warm and
cool, cold-resistant, disease-resistant, early and medium-maturity crop varieties mainly,
layout wheat 993,000 mu, corn 638,000 mu, potatoes 376,000 mu, and other 0.44000 mu.
Cash crops are 61,400 mu, 23.04% of the area, 29,000 mu of cold-resistant oil crops, 11,900 mu
of cold-resistant vegetables, 20,000 mu of Dangshen-based Chinese medicinal materials,
and 0.05 million mu of another miscellaneous category.

Development Orientation:
Per the region’s high terrain and mild temperature, the development of grain-based

crops, supplemented by cash crop grain, oil, and pharmaceutical agricultural economic
zones will promote rural revitalization.

Direction:
In this zone, the planting area of grain plants is too large, and the planting area

of cash crops is too small; thus, the internal planting structure should be adjusted per
local conditions. On the premise of guaranteeing self-sufficiency of grain production, the
planting area of wheat and corn should be decreased, while that of oil and vegetable
should be increased. The planting area of medicinal materials can boost extra agricultural
outcomes and increase farmers’ income. Besides, local conditions, such as high altitude, low
temperature, and small numbers of pests and diseases, should be considered to develop
featured agriculture appropriately, thereby raising the income of farmers and herdsmen.
Finally, the planting mode should be changed, and cash crops, such as edible fungi and
pollution-free vegetables, can be developed vigorously.

6.6. Grain Economic Zone in the South Houshan Mountain

The region is 1600–2300 m above sea level, with cold climate, humid, lack of light and
heat, vegetation coverage, suitable for planting cold-resistant and shade-resistant crops.
It covers 27 administrative villages in three townships, such as Gupo, with a distribution
scale of 34,500 mu, accounting for 3.18% of the total planting scale. Grain crops include
212,000 mu, accounting for 61.45% of the area, with short growth period, early maturity,
disease-resistant, and cold-resistant crops mainly. Planning wheat involves 0.41 million mu,
corn 13 million mu, potatoes 0.36 million mu, and the other 0.5 million mu. In addition,
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cash crops include 330,000 mu, accounting for 38.55% of the area, 0.36 million mu of
oil, 0.67 million mu of vegetables, 0.29 million mu of Chinese medicinal materials, and
0.01 million mu of other miscellaneous categories.

Development Orientation:
As the region is located in the high cold, cash crops are not easy to grow in the

cold-resistant grain economic zone.
Direction:

• Reinforce the construction of the agricultural technology service system, train farmers
in planting science and technology of alpine crops and augment the planting capacity.

• Fast-track the adjustment of the agricultural and rural industrial structure and en-
courage development with a focus on the dominant crops such as potato, develop
traditional high-standard Chinese medicine, develop winter wheat vigorously, and
strengthen the application of a plastic film.

• Consider the advantages of herbage planting in the alpine region, return the cultivated
land to grass and forest, attach importance to the development of herbage production,
and implement the integrated development of agriculture and animal husbandry.

• Make special efforts to improve the ecological environment in alpine regions and
effectively prevent soil erosion by adopting new energy and growing fruit trees to
realize the harmonious development of natural agriculture.

7. Discussion and Conclusions
7.1. Discussion

From the county functional evaluation and correction factor evaluation, we constructed
the type identification index system of rural revitalization villages and defined the func-
tional orientation and development direction of each type, to optimize and strengthen the
construction of the village facilities, and improve the living environment of the people in
rural areas [3].

Based on the functional characteristics of each dimension of the village, the whole
village of Gangu County is divided into six functional areas: the Weihe River Valley high-
efficiency economic area; Sandu River Taiwan grain and vegetable multi-characteristic
economic area; North Front Mountain grain, vegetable, medicine, and oil area; South Front
Mountain grain, vegetable, and oil area; North Back Mountain grain, oil, and medicine
area; and south back mountain grain and economic area.

Together with the development goal orientation of zoning types, this study proposes
the control rules and development path of county spatial zoning respectively to realize
differentiated management in order to improve the agricultural production efficiency
and guide the development of rural industries with distinctive characteristics. Under
such a circumstance, the rural construction would be promoted as a whole, the rural
governance ability would be developed, and the realistic landing of planning would also
be augmented [4].

Compared with the existing research results, this study changes the traditional rural
planning model, overseeing the type and development orientation of rural functional
zoning, and the rough model of “one size fits all” in the depth of preparation content. This
study will also guide the village to retain its traditional settlement spatial structure and
rural characteristics, which would help the accurate preparation and management of rural
planning in the future [5].

Although this study chose Gangu County, Gansu Province, an underdeveloped area in
Western China, as the research object, the research methodology is generally applicable, and
also has a certain reference significance for the revitalization of rural areas in the world’s
underdeveloped areas.

7.2. Conclusions

At present, China is promoting territorial space planning. The premise to ensure the
scientificity and operability of the spatial zoning system for rural revitalization is to rea-
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sonably connect various plans, improve the institutional guarantee for rural revitalization,
and establish and improve urban-rural integrated development mechanism system and
policy system.

Taking Gangu County as an example, this study constructed the framework of County
Rural Revitalization zoning system and divided Gangu County into “six functional zoning.”
The proposed spatial zoning system is applicable in Gangu County, and the zoning results
align with the reality of Gangu County, which has practical guiding value for the prepara-
tion of rural revitalization planning. Planning and layout are crucial for rural development;
however, it should be emphasized that this case area is a typical county in Northwest China,
so it is necessary to continue empirical research on other areas. When applied to the actual
zoning, building a suitable index system per local conditions for different counties is the
key to reasonably divide village types and village types. In addition, the zoning results
should properly refer to the existing relevant planning drawings and other zoning results
to avoid corresponding confusion. Meanwhile, through the case study of this region, it
provides a solution to the rural governance model in China’s underdeveloped areas to
promote the theoretical and practical system of rural spatial planning discipline to mature
and enrich.
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