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Abstract

In this paper, the theory and approach of environmental impact assessment in general land use planning are studied from different as-

pects. First, starting from the content and concept of general land use planning, the necessity of environmental impact assessment in general land
use planning is illustrated. On the basis of its evaluation theories and methodologies, it attempts to establish index system of environmental impact
assessment in general land use planning, and point outs that current general land use planning requires public participation.
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All human activities are inseparable from land, while the
contradiction between land resources and human society has
evolved into a global problem of the environment space for the
survival and development of mankind as a whole. In terms of
national conditions, there is a large population in China, and
per capita land area is only 0.777 hm?. In some areas, land re-
sources are scarce, and the contradiction between man and
land is prominent. So, general land use planning is particularly
important.

In current land use planning of China, there exist many en-
vironmental problems, such as land desertification and serious
soil pollution. Taking land desertification as an example, the in-
vestigation of The Fourth Bulletin on Desertification in China
displayed that total area of desertification land in China has
reached 2 623 700 km? to the end 2009, accounting for 27.33%
of total land area. Compared with 2004, net reduction value of
desertification land in the five years reached 12 454 km®, and
annual average reduction value was 2 491 km?'"'. For initial
containment of land desetrtification in China, the Planning Envi-
ronmental Impact Assessment Regulations approved by the 76"
standing meeting of the state council on August 12, 2009 and
implemented on October 1, 2009 played an important role. Arti-
cle 2 of the regulation clearly stipulates that environmental im-
pact assessment should be conducted on relevant plannings of
land use, plannings for the construction, development and utili-
zation of region, watershed and sea area, special plannings for
industry, agriculture, animal husbandry, forestry, energy, wa-
ter conservancy, transportation, urban construction, tourism
and natural resources development organized and compiled by
the relevant departments of the state council, the local people’s
governments at or above the municipal level and their relevant
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departments. Its promulgation and implementation provide legal
basis for general land use planning™'. It is clear that environ-
mental impact assessment is an indispensable link in the plan-
ning process of land use, and it has legal status in law.

In this paper, concept and content of environmental impact
assessment in general land use planning are explored. On the
basis of sustainable development, ecological carrying capacity
and landscape ecology, theory of environmental impact assess-
ment in general land use planning is studied. Moreover, the ex-
isting environmental problems in current general land use plan-
ning of China are pointed out. Comprehensive assessment
method of environmental impact in general land use planning is
explored, and it attempts to establish index system of environ-
mental impact assessment in general land use planning. Final-
ly, some suggestions on public participation in general land use
planning are proposed.

1 Related concepts of environmental im-
pact assessment in general land use plan-
hing

1.1 General land use planning Land use planning indi-
cates making overall arrangement and long-term plan for land
development, utilization, renovation and protection by combi-
ning local nature, society and economy according to the re-
quirements of national socio-economic sustainable develop-
ment, and land use is its overall target, and it is foundation of
land use control by the state. General land use planning indi-
cates overall arrangement, structural adjustment and rational
distribution of land development, utilization, regulation and pro-
tection in a certain time span and space range according to the
requirement of sustainable development and characteristics of
land itself®’ | and is a strategic and controlling plan. The es-
sence of general land use planning is for efficient allocation and
sustainable utilization of land resources™’ , thereby maximizing
fiscal revenue and benefit under two-way management of effi-
cient allocation and sustainable utilization. Article 17 of the
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Land Management Law of the People’s Republic of China stipu-
lates that people’s governments at all levels shall organize the
compilation of general land use planning according to national
economic and social development planning, requirements of
territorial regulation and resource and environment protection,
land supply capacity and demand of various construction pro-
jects for land'™®'. General land use planning is the fundamental
method to realize sustainable utilization of land resources.

1.2 Environmental impact assessment Environmental im-
pact assessment indicates sufficiently identifying, predicting
and evaluating possible environmental impacts of the activity
before people take activity that has an impact on the environ-
ment and on the basis of sufficient survey. According to the
principle of coordination between social and economic develop-
ment and environmental protection, the countermeasures of
eliminating or mitigating environmental pollution and destruction
are prepared, and then contradictions between socio-economic
development and environmental protection could be solved
properly. Seen from the definition, environmental impact as-
sessment work has two core contents. One is predicting envi-
ronmental impact of the development action, and evaluating
range, type, degree and process of possible environmental im-
pact caused by the assessed development action. The other is
proposing environmental countermeasures and suggestions.
After predicting and evaluating environmental impacts, cost and
benefit of possible environmental protection measures are ana-
lyzed, and then the benefit of development activity and gain
and loss of environmental impact are weighed on this basis'® .
1.3 Environmental impact assessment in general land use
planning Environmental impact assessment in general land
use planning indicates implementing environmental impact as-
sessment in compilation process of general land use planning.
For the given feasible planning scheme by environmental im-
pact assessment, mitigation measures of environmental impact
are proposed from strategic and policy dimensions. It belongs
to the category of planning environmental impact assessment.
Therefore, its assessment process is conducted on the basis of
taking the work step of planning environmental impact assess-
ment. Environmental impact assessment in general land use
planning could be divided into four stages: planning outline
compilation stage, planning research stage, planning compila-
tion stage and planning approval stage. Specific work steps at
each stage could refer to Fig. 1.

Planning environmental impact assessment is an important
means of implementing comprehensive decision making and
sustainable development, and its proposal has made the sus-
tainable use of land resources enter a new milestone. The
combination of environmental impact assessment in general
land use planning with planning environmental impact assess-
ment is complementary and inseparable, and their combination
brings a new round of reform to the general land use planning.

2 Theoretical basis of environmental impact

assessment in-general-land-use planning
On the basis of referring to strategic environmental impact

assessment and project environmental impact assessment,
theoretical basis of environmental impact assessment in general
land use planning is summarized by combining the learned
knowledge. Moreover, theoretical basis is mainly divided into
three aspects. theory of sustainable development, theory of
landscape ecology, and theory of ecological coordination.

2.1 Theory of sustainable development Sustainable de-
velopment indicates comprehensive and sustained development
of economy and society on the basis of sustainable utilization of
natural resources and good eco-environment'®’. The essence
of planning environmental impact assessment is realizing sus-
tainable development. It is because that planning environmental
impact assessment could measure sustainability of resources
after planning is implemented from environmental perspective.
Moreover, its proposed mitigation and remedial measures or al-
ternative scheme, etc. correspond with requirements for sus-
tainable development, thereby providing environmental basis
for finally implementing land use planning and improving social
acceptability of general land use planning. Therefore, theory of
sustainable development is core content of planning environ-
mental impact assessment.

2.2 Theory of landscape ecology Landscape ecology
studies interaction among structure, function and dynamics of
heterogeneous surface composed of ecosystem, and concerns
landscape patterns of time and space, and the relationship be-
tween pattern and its process. It is interdisciplinary science of
geography and ecology, and aims to study the interrelationship
between landscape spatial pattern and ecological process by
combining " horizontal" approach to study spatial relations of
physical geography in geography with " longitudinal" approach
to study the interior structure — function relations of ecosystem
in ecology™®'. However, land use planning is dynamic, and
change in land use manner decides transformation of land func-
tion. Therefore, it is not difficult to see that the principle of
landscape ecology is an important theoretical basis for environ-
mental impact assessment of general land use planning.

2.3 Theory of ecological coordination Any unreasonable
exploitation and utilization of natural resources will lead to eco-
logical destruction, and then there will be frequent occurrence
of environmental problems. At present, environmental prob-
lems are especially represented by ecological destruction, with
large influence degree and wide range. Ecological function of
forest declines, and biodiversity reduces, and loss and destruc-
tion of cultivated land resources are very severe. Affected by
land desertification, soil erosion and salinization, scale of land
degradation continuously enlarges, and degradation velocity ac-
celerates. Loss and destruction of cultivated land make that the
contradiction between man and land is becoming more and
more prominent”’'. These environmental problems are pro-
duced by that human activities exceed the tolerance capability
of the environment, and destroy structure and function of natu-
ral ecosystem, causing disharmony with the living environment.
Therefore, to obtain harmonious development between human
beings and environment, and promote comprehensive, coordi-
nated and sustainable development of economy and society, it
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must better play the role of planning environmental impact as- sessment in compilation stage of general land use planning.
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Fig.1 Steps of planning environmental impact assessment
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3 Current environmental problems of gen-

eral land use planning in China

Since blind expansion of cultivated land area, rapid expan-
sion of non-agricultural land, rapid development of urbanization
and industrialization, the contradiction between economic devel-
opment and resources, environment is increasingly prominent,
and the supply constraints of limited land resources and the ec-
ological environment of land also show a deteriorating trend. At
present, environmental problems are prominent, such as land
desertification, soil and water loss, desertification and saliniza-
tion, causing that the lack of land resources is getting deeper
and deeper.

Seen from Table 1, soil loss area has exceeded 1/3 of to-
tal land area in China. Current environmental problems in gen-
eral land use planning is very prominent in China, and environ-
mental condition is also quite severe. Due to the influence of
environmental problems, land resources of China are declining
rapidly at a high speed. Additionally, some irrational land devel-
opment makes that the contradiction between man and land is
getting worse and worse. Therefore, reasonable and sustain-
able use of land is imminent, and general land use planning
comes into being at the historic moment.

Of course, soil pollution situation is equally worrying in en-
vironmental problems of general land use planning. Abuse of
pesticides and unreasonable fertilization cause farmland soil fer-
tility decline, soil consolidation and nutrient imbalance. Due to
the influence of " waste water, slag and gas" in industry and

acid rain, pollution of heavy metals and organic matters in agri-
cultural land is seriously over the standard. According to incom-
plete investigation, there are at least 100 000 km? of contamina-
ted arable land in China at present. Among them, there are
21 667 km® of cultivated land affected by sewage irrigation,
while the area of field destruction by waste residue stockpiling
also reaches 1 333 km®.

Table 1 Status quo of environmental problems in general land
use planning of China

Type Area// x10* km?  Proportion to land area// %

Soil erosion 356.92 37.20

Land desertification 262.37 27.33

Desertification 173.11 18.03

Land salinization 99.13 10.30

4 Comprehensive assessment method for
environmental impact of general land use
planning

Procedure of planning environmental impact assessment is
generally divided into three stages: identification, prediction and
assessment of environmental impact. By referring to the Tech-
nical Guidelines of Environmental Impact Assessment on Land
Use Plan (draft for comments), comprehensive assessment
method for environmental impact of general land use planning is
shown as Table 2.

Table 2 Technical methods for environmental impact assessment of general land use planning

Screening and Current situation - Assessment  Mitigation measures and

Method ) e ) L Prediction .
identification investigation stage environmental management

Data collection method VvV vV
On-site investigation method \Ya%
Stacking method + GIS A% A% vV vV A%
Comparative analysis method VvV VvV vV Y
Check list method Vv vV \
Matrix method VvV v %
Professional judgment method VvV VvV vV v Y
Definition method v
Network method VvV vV
Scene analysis method vV vV Y
Weighted comparison method Vv vV
Mathematical model method v %
Input — output method vV Vv
Cost — benefit analysis method vV 2
Analysis method of bearing capacity Vv %
Evaluation method of sustainable development capability vV Y
System dynamics VvV
Ecological footprint method vV
Life cycle analysis VvV
Pressure — Status — Response (PSR) \Yava
Land ecological suitability analysis method Y
Conference discussion (hearings, demonstration meetings, Vv Y

expert consultation, etc. )
Questionnaire (field interviews and letters, etc. )
Media (newspapers, radio, television and internet, etc. )

<
<
<

Note: The number of "\/" represents use frequency.
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4.1 Common technical methods for environmental impact
assessment of general land use planning

4.1.1 Expert consultation method. Expert consultation method
is generally applied in screening and recognition stage. By con-
sulting experts, environmental impact of general land use planning
is recognized. Its advantages are simplicity, rapidity, strong uni-
versality and relatively high reliability. But it is easy to have incon-
sistent result, and result may be biased and unscientific.

4.1.2 Data collection method. Data collection method is wide-
ly applied in the stages of screening, identification and current
situation investigation. Various current relevant data are collect-
ed, and initial analysis and evaluation are conducted based on
the collected data, to understand current environmental condi-
tion of general land use planning. Its advantages are wide appli-
cation range, large effect, and saving manpower, material re-
sources and time. But since the collected data by the method
are second-hand information, and they are often incomplete, it
could not completely correspond with standard.

4.1.3 Scene analysis method. At prediction stage of environ-
mental impact, scene analysis method is often used. Time series
is taken as base point, and future development status of the sys-
tem is described, and it is judged according to current situation.
Via a series of description and analysis, future development of the
special planning after implementation under different time and en-
vironmental conditions is pointed out. That is to say, environmen-
tal impact consequences of different planning schemes ( contai-
ning general land use planning) under different situations and
process of main change are reflected, convenient for analysis,
comparison and decision making. But scene analysis method is to
consider both analysis condition and information level, maybe it
has certain deviation from actual process, and it often needs com-
bining other assessment methods for application.

4.1.4 Geographic information system (GIS) method. GIS in-
tegrates user, analysis of spatial data, attribute data, computer
software, hardware and design capabilities together, which
could effectively collect, process, store, modify, manage, ana-
lyze and display all relevant computer systems and geographic
information. Moreover, automatic matching of management and
transmission information could be realized via GIS. GIS tech-
nology is scientific, timely and reliable, and it could update
timely land change situation in general land use planning.

In above methods, expert consultation method is the simp-
lest and could be implemented quickly. But its reliability is not
high, and it is applicable to impact and identification stages.
GIS method is accurate, and it could accurately and timely re-
flect data and is applicable to each stage of environmental im-
pact assessment of general land use planning. Data collection
method is simple, with wide application, but its limitation is also
large. It is generally applicable to the stages of screening, iden-
tification and current situation investigation. Scene analysis
method often needs other technical methods for evaluation,
which is used in the stages of prediction, evaluation, mitigation
measures and environmental management™®’.

5 Index system of environmental impact

assessment in general land use planning
5.1 Common models of index system construction
5.1.1 Basic index model. In domestic research, " ecology —

environment — social economy" is generally taken as basic in-
dex model. This form of index system is core of planning envi-
ronmental impact assessment, which not only reflects the rela-
tionship between socio-economic coordinated development and
environmental protection but also corresponds with the require-
ments of sustainable development, and interlinks with " society
—economy — environment" index system model in assessment
index of sustainable development. It is clear that basic index
model provides a basic framework for the establishment of index
system of planning environmental impact assessment.

5.1.2 Index system model based on LCA. Life cycle assess-
ment (LCA) is a kind of tool of evaluating environmental factors
related to product or service and environmental impact through-
out their life cycles. Index system based on LCA is established
around the entire life cycle of a planning, and it could more
completely reflect the environmental impact after the implemen-
tation of the policy or in the whole process of the planning com-
pilation stage.

5.1.3 Index system model based on DSR. DSR (drivers —
status — responses) model is used to analyze environmental
pressure in the sustainable development process by taking driv-
ing forcing, status and response as assessment indexes, and
suggestions for adjustment are proposed. Driving force index
could be used to assess the factors of developing unsustainable
development activities and consumption model or economic
system. Status index could be used to reflect status of each
system in sustainable development process. Response index is
used to show the countermeasures taken by human to promote
sustainable development'®’.

5.2 Establishment of index system Based on the resear-
ches on basic index model, LCA index system model and DSR
index system model, index system of environmental impact as-
sessment in general land use planning is designed by combining
technical method of environmental impact assessment in gener-
al land use planning (Fig.2).

The index system could be divided into five specific inde-
xes, and next research could be carried out by selecting repre-
sentative thematic areas. Each specific index is studied to re-
flect internal structure, external state, the development of rele-
vant social and economic factors of realizing sustainable devel-
opment in environment of planning region by general land use
planning. Since planning has uncertainty, and planning environ-
mental impact assessment index has various kinds and different
nature, there is still no unified and standard index system at
present.

6 Suggestions on organizational form of
public participation in general land use
planning

6.1 Significance of public participation At present, it is
more necessary to improve the democratization and scientifical-
ization of government decision-making in order to better balance
the interests of all parties. Public participation could integrate
the voices of social interest groups and reflect them to the gov-
ernment, make government integrate information provided by
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the public and balance all aspects of interest pursuit, thereby
developing public policies that are more in line with public opin-
ion and have the smallest impact on all stakeholders, to en-
hance authoritativeness of decision-making. Moreover, since
the public participates in the formulation of policies, they could
have a sense of identity with policy, making that the policy has

been widely recognized by the public in the process of imple-
mentation, and there is less resistance to policy implementation
and lower supervision costs. In the final analysis, whether the
implementation of land use planning program meets the require-
ments of the people, whether the needs of the people are taken
into account, the public has the most powerful voice.

Index system of environmental impact assessment
in general land use planning
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Fig.2

A general land use planning with public participation in
decision-making process could make that the past pattern of
government monopoly is strongly impacted, and it is condu-
cive to promoting government to establish a more dedicated
and responsible attitude for organization of planning decision
and land management. Meanwhile, people also need more
democratic decision-making power, and require that govern-
ment improves transparency in management and information
disclosure, thereby making the public become an important
social force of affecting planning decision-making and super-
vising urban construction, to decrease government covert
operation and the resulting inequality and corruption. Over-
all, public participation in general land use planning process
helps government to understand opinions and suggestions
on major issues in the region. In the process of seeking so-
lution scheme, suggestions are collected and organized to
the public, which not only provides rich and comprehensive
planning revision information and valuable opinions for gen-
eral land use planning scheme, but also makes that the initi-
ative and enthusiasm of the public in accepting the plan for-
mulation have been greatly enhanced. Meanwhile, it also
improves people’srawarenessrofprotecting land resources,
and promotes the development of land management'®' .

Index system of environmental impact assessment in general land use planning

6.2 Suggestions

6.2.1 Establishing and improving laws and regulations on
public participation. In China, there is no complete government
regulation to regulate public participation in administrative legis-
lation at present. Due to special social objective situation of
China, laws and regulations on land management lack public
participation for a long time in China, and public participation is
not yet a statutory necessary link in general land use planning.
In some local laws and regulations on land management, it is
generally stipulated that the opinions of the public must be lis-
tened in compilation process of general land use planning. But
it does not clearly stipulate public participation stage, participa-
tion content, participation body and supervision scope of partici-
pation in implementation process. This is not only not operable,
but also not mandatory. It needs government breaking the
mode of public participation in social public affairs dominated by
the will of the government, making that the public could truely
participate in decision-making process of general land use plan-
ning under guarantee of legal system.

6.2.2 Standardizing the organizational form of public partici-
pation in general land use planning. Due to the existence of va-
rious social and cultural factors, civil society has not yet formed
in China. The form of public participation in general land use
planning is generally individual participation, and spontaneous
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formation of interest groups is rare. Additionally, Chinese citi-
zens enjoy constitutional rights of political association according
to law, but freedom of association is often bound by govern-
ment in real life. Therefore, it is difficult to establish a truly le-
gitimate civil society. So, it is very important for the government
to standardize and rationalize the organizational form of public
participation in general land use planning.

6.2.3 Establishing and perfecting the system of government
information disclosure. In compilation, approval and implemen-
tation process of land planning in China, only after the plan has
been approved will the government announce it, and the public
have the opportunity to know the content of the plan. Additional-
ly, network, media, newspapers and magazines often convey
government information to the public according to the wishes of
the government, with strong political color. It makes the public
not get complement information. It should establish strong gov-
ernment information disclosure system, maintain openness of
channel of social conditions and public opinions, effectively help
government to decrease uniformity of data collection, and make
the public more understand general land use planning scheme,
further expressing their opinions.

6.2.4 Enhancing public participation awareness. Since econom-
ic development level of China is not high, the culture level of pub-
lic education in China is generally low. Therefore, there is no
clear understanding of the general land use planning by the public
at all. Additionally, people depend too much on the government in
the process of policy decision-making in China, and lack aware-
ness of active participation. Since this dependence mentality has
been deeply rooted in the hearts of the people, public participation
consciousness is naturally very weak. Therefore, government
should work with the media to widely publicize the public’s aware-
ness of participating in general land use planning, and implement
enlightening education for the public!™ .
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7 Conclusions

The current general land use planning still needs to be im-
proved in practice. Public attention is not high, causing weak
participation consciousness. The research on index system of
environmental impact assessment in general land use planning
is not comprehensive, and relevant standard index system has
not been established. The solution of these problems should be
continuously explored in the practice.
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