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ronment-friendly Utilization of County-level Land Resources
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Abstract From the perspective of environmental issues concerning land use and importance of county, we analyze the great significance of en-

vironment-friendly use of county land resources. On the basis of discussing the concept and connotation of environment-friendly utilization of

land resources, we build the basic framework for the evaluation of environment-friendly utilization of land resources from environment, economy

and society, and propose the evaluation methods combining composite index method and multi-angle single indicator evaluation method. At the

same time, we establish the grading system and grading standards for environment-friendly county land use, to promote the qualitative and

quantitative evaluation of environment-friendly county land use.
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Land is the material basis of human survival and development.
Special attributes of land resources have made the land resources
occupy the basic position in the three elements of population, re-

(-2 " Whether the land resources are ra-

sources and environment
tionally used is directly related to the sustainable development of
human society™ . For the limited land use, the sustainable devel-
opment of the traditional model has many limitations, ignoring the
value and sustainable development of the spatial environment.
There is an urgent need for the environment-based land use pattern
which can promote harmonious development of environment, natu-
ral resources, human production and life. The unique characteris-
tics of China’s county economy determine that its development will
inevitably have a direct or indirect impact on the composition and
dynamic changes of regional land use, thus determining the degree
of the environment-friendly land resources utilization"~*

At present, China’s socialist new rural construction has en-
tered a period of full implementation. The environment-friendly
land use and socialist new rural construction complement each oth-
er, and the county plays a connecting role in China’s socialist new
rural construction. Therefore, it is important to research the stud-
ies of county-level environment-friendly utilization of land re-
sources. The county scale is the optimal scale for the environment-
friendly use, management and planning of China’s land re-

[7-
sources

¥} There is an urgent need to carry out in — depth study
of evaluation, planning and management of county-level environ-
ment-friendly utilization, to ensure the building of county and na-
tional environmental-friendly society and successful implementa-
tion of sustainable land use strategy.

From the researches at home and abroad, the current study
on the assessment of sustainable land use has not yet established

the evaluation indicator system and methods for achieving the or-
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ganic combination of ecological sustainability, economic sustain-
ability and social sustainability, and coordinating the dialectical
relationship among production development, affluent life and good
ecology”’. Since the mid — 1900s, the environment-friendly land
use thinking has emerged in the world, but there are few special
studies on the environment-friendly land use patterns. Especially
for the " environmental friendly land use model" in China, there
are basically a handful of qualitative descriptive studies on
]t[ 10-11] .

In this paper, taking the study of county-level environment-
friendly land utilization as the goal, we discuss the concept, con-
notation, evaluation indicator system, environment friendliness
calculation and other methods for the county-level environment-
friendly utilization of land resources, aimed at using new concept
of ecological civilization development to regulate and restrain
people’s behavior and way of land development and utilization,
achieve the fundamental change from " environmentally unfriendli-

ness" to "environmentally friendliness" ; providing a basis for es-
tablishing the evaluation indicator framework for county-level envi-
ronment-friendly utilization of land resources, and further building
the environment-friendly land use pattern, to ensure the construc-
tion of environment-friendly society and new rural construction,
improve environment and resource protection and ultimately

achieve sound and rapid development of county economy.

1 Principles and methods

1.1 Evaluation concepts and connotation of county-level en-
vironment-friendly utilization of land resources

1.1.1 The concept of county-level environment-friendly utiliza-

. . [4,9,12
tion of land resources. Based on some studies’ !

, this paper
believes that environment-friendly land use is a land use pattern in
pursuit of harmony between man and nature, without generating
negative externalities or with the smallest negative externalities un-
der existing conditions.

Environment-friendly land use is a friendly land use pattern
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using the eco-friendly development and use modes and measures to
maintain the ecological, economic and social sustainability of land
use, and achieve the human development, rational use of natural
resources, and harmonious development of environment.

1.1.2 The connotation of county-level environment-friendly utili-
zation of land resources. China’s environmental friendly land use
is an important part of building environment-friendly society, and
a part of environment-friendly society. The connotation of environ-
mental friendly land use is as follows: (i) Environment-friendly
land use is the space — time extension of sustainable land use, po-
sing higher requirement on land us and laying more emphasis on
the natural environment. (ii) The environment-friendly land use
is coordinated with the carrying capacity of resources and environ-
ment, and takes following the laws of nature as a criterion. (iii)
The environment-friendly land use and construction of new social-
ist countryside complement each other, having historic limitations.
The characteristics of the Chinese environment-friendly land use
pattern'*’ are as follows : pursuit of unification of ecological and e-
conomic benefits; combination of modern science and traditional
experience of Chinese agriculture; combination of natural regula-
tion and artificial regulation; combination of comprehensiveness
and regionality; emphasis on building model based on regional
characteristics and land types. (iv) The environment-friendly land
use pattern and intensive use of land or land saving complement
each other'” "', Environment-friendly land use is the unification
of utilization objective and connotation. By saving land, we can
free up more land for ecological construction, thus creating excel-
lent environmental conditions for land use; by intensive use of

land, we can not only obtain good economic returns, but also im-

prove the efficiency of resource use, reduce the emission of pollu-
tants, thereby maintaining good land ecological conditions.

1.1.3 Evaluation of county-level environment-friendly utilization
of land resources. The evaluation of environment-friendly land use
borrow ideas from the studies of sustainable land use'™ , and the
basic content can be summarized as three aspects: (i) Ecological
sustainability (ie, ecological friendliness) ; (ii) Economic feasi-
bility (reflecting economic sustainability ) ; (iii) Social accepta-
bility ( characterizing social sustainability). The eco-friendly eval-
uation plays an important role in environment-friendly utilization of
land, and is the basis for the evaluation of environment-friendly
land use'"’. The core of evaluation of environment-friendly land
use lies in the comprehensive assessment of degree of environmen-
tal friendliness of land use.

1.1.4 The evaluation indicator system framework for the county-
level environment-friendly utilization of land resources. Based on
the connotation of county-level environment-friendly utilization of
land resources and the characteristics of county land use, this arti-
cle builds the evaluation indicator system framework for county-
level environment-friendly land use (Table 1).

Due to the different concepts and models for " multi-indicator
collective measurement method" | there are great differences in the
selected indicators. In the specific application, different counties
(cities) can choose the appropriate indicators to build the indica-
tor system suitable for sustainable land use strategies of the land
resources, according to land use characteristics in different types
of regions as well as the actual situation of natural, social, and e-

. .. 8
conomic COI’ldlthnS[ ].

Table 1 The indicator system framework for county-level environment-friendly utilization of land resources and data acquisition approach

Goal Criterion Evaluation indicators

Composite indicators Data acquisition approach

Environment-friendly utili- Eco-friendliness Land productivity index

zation of land resources

Land transformation index

Resources and environmen-

tal protection index

Rural economic statistics

Crop yield per unit area//kg/hm’

Basic fertility index Soil survey

The proportion of effective irrigated  Ground field survey, remote
area// % sensing

The proportion of low —yielding fields ~ Rural economic statistics

/%

The proportion of farmland shelter-  Ground field survey, remote

belts area //%

sensing

Forest coverage // % Forest survey and remote sensing

Application rate of chemical fertilizer ~ Rural economic statistics

per hectare // kg

Application rate of pesticide per hec-  Rural economic statistics

tare // kg

Energy consumption per unit of land  Socio-economic statistics

//t standard coal

The emission of three industrial — Socio-economic statistics
wastes per 10* yuan of industrial out-
put value //t

The proportion of natural disaster af-

fected area// %

Annual disaster survey, remote
sensing
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(Table 1)

Goal Criterion Evaluation indicators

Composite indicators Data acquisition approach

Land use intensity index

Economic feasibility Economic level

Land use diversity

Social acceptability Life quality

Population quality

The proportion of soil erosion area  Located observation in monitoring

/) % sites, remote sensing
The proportion of basic farmland area  Ground field survey or soil survey
/%

Multiple cropping index // % Rural economic statistics

New output value per unit area /  Socio-economic statistics

yuan/hm’

Cadastral survey, land change
survey

Per capita arable land area/hm’

Socio-economic statistics

Per capita GDP //yuan

Per capita food production // kg Socio-economic statistics

Input — output ratio per unit area of  Socio-economic statistics

agricultural land

Land management diversity index Rural socio-economic statistics

Land use structure diversity index Land change survey

Per capita disposable income of urban  Socio-economic statistics

residents // yuan

Per capita net income of rural resi-  Socio-economic statistics

dents // yuan

The proportion of non-agricultural — Socio-economic statistics

population // %

National quality (proportion of popu-  Questionnaire survey or census
lation with junior high school educa-

tion or higher) // %

1.1.5 Evaluation methods for county-level environment-friendly
utilization of land resources. Based on the previous studies'®’ , this
article proposes a both quantitative and qualitative composite index
method and a multi-angle single indicator evaluation method. The
ultimate goal of the evaluation is to identify unfriendly factors in
the process of land use'”’ | propose solutions to the problem, and
put forth the improved model for environment-friendly utilization of
land resources.

(i) Composite index method. Composite index evaluation
method, namely, the effects of dimension are eliminated so that
all indicators have the same utility, and different weights are given
to different indicators, to finally get a composite evaluation index
value

X, = ’i W, « U,(i is the number of indicators)
where X, is the comprehensive evaluation value; U, is the score of
evaluation indicator i; W, is the weight of evaluation indicator i.

There are some methods for determining the indicator weight,
such as Delphi method and hierarchical analysis method. Compos-
ite index method is to evaluate the three individual indicators of
eco-friendliness, economic feasibility and social acceptability of
land use (including composite indicators) , focused on the evalua-
tion of changes in the environment-friendly utilization of land re-
sources. However, the composite index method is not easy to ex-
pose the specific problems.

(ii) Multi-angle single indicator evaluation method™ . Al-

though using composite index method, we can get the general situ-

ation of environment-friendliness of county-level land resources,
some specific problems are covered up in the land use. In order to
identify the obstacle factors in the sustainable land use, we use the
qualitative method for evaluation, namely the multi-angle single
indicator evaluation method.

Multi-angle single indicator evaluation method is to evaluate
various indicators concerning eco-friendliness, economic feasibility
and social acceptability of land use one by one, namely to evaluate
the individual indicators that can reflect the evaluation object (in-
cluding composite indicators). From different aspects, different
angles, it is to evaluate whether they meet the requirements of
friendliness; if any one of the three aspects is unfriendly, then it

is believed that this land use pattern is non-friendly.

2 Grading of environment-friendliness of county-level
land use

At present, there has not yet any special study of the grading sys-
tem and grading standards for environment-friendliness of land use
at home and abroad. According to the development stage theory,
we borrow the ideas from Rostow’s theory of economic development
stage, and at the same time, draw on previous researches on the
land"” ™",

liness of county-level utilization of land resources is divided into

Finally by consulting experts, the environment-friend-

four stages: non-environment-friendly, critically environment-
friendly, basically environment-friendly and highly environment-

friendly (Table 2).
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Table 2 The grading standards for evaluation of county-level environment-friendly utilization of land resources and the basic meaning

Environmental friendliness Environment-friendliness

Basic meanin
grade values &

Highly environment-friendly =0.90

The eco-friendliness of land use is high; the land development and utilization activities do not

cause a significant impact on environment; it can ensure the environment-friendliness of land use.

Basically environment-friendly 0.70 —0.90

The environment-friendliness of land use is good; the land development and utilization activities

cause little impact on environment; if taking certain measures, the environment-friendliness of

land use can be ensured.

Critically environment-friendly 0.50 —0.70

The environment-friendliness of land use is low; unreasonable land development and utilization ac-

tivities have caused a certain degree of influence and destruction on environment; only by taking
effective measures can we ensure the environment-friendliness of land use.

<0.50

Non-environment-friendly

The environment-friendliness of land use is very low, and the unfriendliness is particularly promi-

nent ; there is a need to fundamentally reverse the land use pattern and take significant measures to
ensure the environment-friendliness of land use.

3 Conclusions

(1) Based on the seriousness of increasingly deteriorating environ-
ment and importance of importance, it is necessary to carry out the
evaluation study on the county-level environment-friendly land
use. Using new concept of ecological civilization to regulate and
restrain people’s land development and utilization behavior, we

" environ-

can promote the fundamental change of land use from
mentally unfriendliness" to " environmentally friendliness" , and
provide a basis for establishing evaluation system for sustainable
environment-friendly use of county land resources and further
building the environment-friendly land use pattern, to ensure the
construction of environment-friendly society and new rural con-
struction, improve the capacity of resources and environment pro-
tection, and further achieve sound and rapid development of coun-
ty economy.

(i) On the basis of discussing the necessity of carrying out
evaluation study on county-level environment-friendly land use,
this article proposes the concept and connotation of county-level
environment-friendly utilization of land resources; points out that
the key to evaluation of environment-friendly land use lies in the
eco-friendliness evaluation ; from the ecological , economic and so-
cial aspects, builds the basic framework for the evaluation of coun-
ty-level environment-friendly utilization of land resources.

On the basis of previous studies, this article proposes the
evaluation methods comprising composite index method and multi-
angle single indicator evaluation method. According to the charac-
teristics of environment-friendly land use, this article establishes
the grading system and grading standards for the environment-
friendliness of county-level land use. The environment-friendliness
of county-level utilization of land resources is divided into four sta-
ges: non-environment-friendly, critically environment-friendly,
basically environment-friendly and highly environment-friendly.

And finally the basic meaning of each grade is determined.
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