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Abstract Rural living environment is an important part of the habitat environment science, but there is the serious phenomenon of " favoring

city" in current researches on the habitat environment. There is not enough attention paid to the deteriorating rural environment. Taking the

case of Ziquejie, coupled with the heritage-abased community characteristics of the rural living environment, we establish the evaluation indica-

tor system of satisfaction with the quality of rural living environment, and use fuzzy analysis method to analyze and process the data obtained

from the questionnaire survey, to initially derive the development status and general law of evolution of the rural living environment in Ziquejie.

Based on these, we put forth the relevant recommendations for promoting the sustainable development of the rural living environment in Ziquejie.
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The discipline system of the habitat environment has been gradual-
ly formed on the basis of " human settlement science" of Douglas
since the 1990s. It has made significant contribution to the im-
provement of human living environment, and also provided impor-
tant theoretical basis for urban planning science, building science
and other disciplines. However, as the important content in the
habitat environment science system, rural living environment has
not yet attracted the attention of academia, in sharp contrast with
China’s current population of about 900 million in rural areas'".
In most of China’s rural areas, the economic development is slow,
the environment is increasingly deteriorating and the quality of the
habitat environment is very poor, thus the research on rural living
environment is conducive to improving rural living environment and
promoting the realization of comprehensive well-off society in China.

In February 2005, Ziquejie, a typical heritage-abased com-
munity, was included in the first batch of National Natural and
Cultural Heritage List. Relative to the general village, the devel-
opment of the habitat environment is of unique attributes. The
evaluation of the rural living environment in Ziquejie is of great
practical significance to sustainable tourism development in Zique-
jie. This paper conducts effective exploration of the habitat envi-

ronment evaluation of heritage-abased community.

1 Overview of the study area and data sources

1.1 Overview of the study area The Ziquejie terrace in
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Shuiche Town, Xinhua County, Loudi City, Hunan Province,
took shape before 2000. 1t is the crystallization of labor of Miao,
Yao, Han and other ethnic groups, and the historical relics land-
scape integrating mountain hunting and fishing culture and rice
culture. Ziquejie, located in the middle of Mount Xuefeng, has
80 000 mu of terraced land, with the Ziquejie terrace as center.
The area of contiguous terraces in Ziquejie reaches more than
20 000 mu, with altitude of 500 to 1 200 m and terrace gradient of
about 30. Ziquejie scenic spot is honored as the key national sce-
nic spot and the first batch of natural and cultural inheritance,
successfully establishing the gold brand image of Ziquejie terrace
in central Hunan. Meanwhile, the Ziquejie terrace was successful-

ly included in "new eight scenic spots" , successfully included in
28 rural eco-tourism demonstration sites of the Provincial People’s
Government ; Louxia Village was honored as the province’s famous
historical and cultural village.

In February 2005, it was approved as a provincial — level

scenic spot; in December 2005, it was approved by the State
Council as a key national scenic spot; in January 2006, it was in-
cluded in the first batch of national natural and cultural heritage
list; in February 2007, it was approved as provincial agricultural
tourism demonstration site.
1.2 Data sources This data in this article are mainly from the
field research and survey in Ziquejie in August 2011 and the offi-
cial statistics of Xinhua county government. Due to great differ-
ences in the development of different villages in Ziquejie, in order
to obtain scientific and actual data, we select some representative
villages in the field research and survey. Through questionnaire
survey and field research, we obtain most of the information on the
habitat social environment.

In order to make reasonable assessment of the sustainable de-

velopment level of the habitat environment, this article conducts
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statistical description of the sustainable development level of the quo. The statistical description of residents’ satisfaction evaluation

habitat environment in Ziquejie before the evaluation of the status results is shown in Table 1.

Table 1 The statistical description of residents’ satisfaction evaluation results Unit: %

Evaluation object Very dissatisfied Not satisfied Can not tell clearly Satisfied Very satisfied Overall evaluation
Living conditions 0.315 0.408 0.054 0.161 0.062 Poor
Economic conditions 0.315 0.513 0.061 0.091 0.020 Poor

Social environment 0.117 0.287 0.206 0.342 0.048 General
Ecological environment 0.043 0.104 0.185 0.469 0.199 Good
Sustainability 0.075 0.308 0.395 0. 146 0.076 Comparatively poor
Comprehensive level 0.1930 0.3440 0. 1802 0.2018 0.0810 Comparatively poor

Data source: Data are derived based on the evaluation results, and the significance of the proportion is the proportion of the number of people selecting this item to
the total number of people.

sive features'” .

2.2 Evaluation indicator system and evaluation method

2 Establishment of evaluation indicator system of ru-
ral living environment and selection of evaluation
method

2.1 The principles of establishment of indicator system

The idea for the establishment of evaluation indicator system of the
rural living environment in Ziquejie is as follows: the comprehen-

The rural living environment in Ziquejie has the characteristics of sive evaluation indicator system consists of three levels, namely

scattered settlement, underdeveloped economy and lagged social the target layer, system layer and indicator layer.

security. There are many factors involved, so in building the eval- Target layer is to achieve the objectives of habitat environ-
uation system, we must follow the principle of comprehensiveness, ment that can promote sustainable man-nature harmony; system

hierarchy and streamlining, taking the countryside as a unique so- layer includes rural living conditions, economic conditions, social

ciety — economy — nature complex system. The indicator system
we establish should not only reflect the local and individual char-

acteristics, but also reflect the global, long-term and comprehen-

environment, ecological environment and sustainable capacity.
Several indicators are selected to reflect the rural living environ-

ment in Ziquejie from each system, respectively (Table 1).

Table 1 Evaluation indicator system of rural living environment

Target layer (A) System layer(B) Indicator layer(C)

Evaluation indicator
system of rural
living environment

Living
conditions( B, )

Supply and demand of water and electricity (C, ), Per capita living space (C,), Family TV Telephone penetration
rate (C;), Housing comfort (C,)

Economic
conditions(B, )

Annual per capita GDP (C;), Rural residents’ annual disposable income (Cq), Proportion of tourism revenue
(C,), Agricultural industrial structure and employment ratio ( Cg), Non — agricultural labor productivity ( C, ),
Engel Coefficient (C,,)

Social Transportation accessibility (C;, ), Number of primary and secondary school (C,,), Per capita health resources

environment(B;)  (C,), Per capita public land area (C,,), The security situation (C,)

Ecological
environment (B, )

Type and quantity of the natural landscape (C,s), Losses from natural disasters (C,,), Per capita greenbelt area
(Cy), Air quality (C,,), Comprehensive evaluation index of surface water (C, ), Disposal rate of garbage and
human and animal excreta (C,, ), The township standard industrial discharge rate (C,,)

Sustainability (B;) Annual economic growth rate (C,, ), Annual growth rate of residential investment (C,,) , Annual growth rate of ter-
tiary industry (C,s ), Public infrastructure investment growth rate (C,;)

Many domestic scholars have done a lot of researches on the
establishment of the habitat environment evaluation indicator sys-
tem, evaluation methods and empirical research. The evaluation
methods of the indicator system include principal component anal-
ysis”) | Analytic Hierarchy Process (AHP)'® | simple weighting
method (SAW) ", factor analysisUgJ , expert rating, fuzzy evalua-
tion method, artificial neural network evaluation method and data
envelopment analysis (DEA). In order to scientifically evaluate
the habitat environment of Ziquejie, by comparison we select the
fuzzy comprehensive evaluation system to evaluate the habitat envi-
ronment of Ziquejie.

In fuzzy comprehensive evaluation, the comprehensive evalu-

ation of each level is derived from the comprehensive evaluation of

the lower level. First the fuzzy comprehensive evaluation is con-
ducted on the system layer to derive Py, , Py, , Py, Py, Puss then
the comprehensive evaluation matrix of the target layer is derived;
finally the fuzzy comprehensive evaluation score F, of the target
layer is derived. The calculation formula of fuzzy comprehensive

evaluation of system layer and target layer is as follows:
Py= W, x W, xC, (1)

5
F,= n§=:1 Py (2)
where P, is the score of system layer indicators; W, is the weight
of system layer; W, is the weight of each indicator; C; is the di-

mensionless value of the raw data; F, is the development level of

habitat environment of target layer.
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2.3 Standard classification of the level of development The
standard of the development level of habitat environment has un-
certainty and ambiguity factors, so on the basis of summing up the

past development level of habitat environment in urban and rural

areas, combined with the development characteristics of the rural

living environment in Ziquejie, we divide the standard of the de-

velopment level of habitat environment into five levels: poor, rela-

tively poor, general, relatively good and good (Table 4).

Table 1 Division standard of development level of the rural habitat environment

Assessment score 0-0.25 0.25-0.50 0.50 -0.65 0.65 -0.80 0.80 -1.00
The level of development Poor Relatively poor General Relatively good Good
Membership V, v, v, v, v,

3 Empirical results analysis of the habitat environ-
ment

The article selects the indicator data of four years in Ziquejie dur-

ing the period 2000 — 2007. Through the fuzzy comprehensive
evaluation method, we calculate the development index and com-

prehensive development level of five indicator systems ( Table 3).

Table 3 The development level of habitat environment in Ziquejie during the period 2000 —2007

Year Liv.ir.lg Econ.n.m ic Social EC.O logical Sustainability Membership Comprehensive
conditions conditions environment environment level
2000 0.015 6 0.030 1 0.039 8 0.097 5 0.012 7 v, 0.1957
2001 0.026 4 0.042 2 0.040 1 0.099 6 0.023 9 v, 0.2322
2002 0.039 1 0.043 4 0.053 1 0.110 1 0.047 8 v, 0.293 5
2003 0.0459 0.047 9 0.061 4 0.112 4 0.049 6 v, 0.317 2
2004 0.061 8 0.0512 0.070 1 0.1209 0.053 6 v, 0.357 6
2005 0.064 5 0.0513 0.076 1 0.1211 0.053 5 v, 0.366 5
2006 0.067 9 0.054 3 0.085 6 0.125 1 0.060 1 v, 0.393 0
2007 0.0773 0.059 1 0.102 3 0.127 3 0.069 9 v, 0.4359

Based on the division standard of development level of habitat
environment in Table 3, we derive the following characteristics of
development of the rural living environment in Ziquejie through the
analysis.

(1) The overall level is poor and the development is slow.
From the data in the above table, we find that during the period
2000 - 2007, the habitat environment in Ziquejie was always in
the state of low-speed development, only developing from V| to
V,, with not rosy development situation.

(2) The economic growth is slow and infrastructure develop-
ment lags behind. Like other rural areas, the economy in Ziquejie
develops slowly and the phenomenon of slow development of infra-
structure is also very obvious. The economic condition in the
above table in 2 000 was 0.030 1 and still only 0.059 1 in 2007,
always in a poor state.

(3) Sustainability is poor. Sustainability mainly relies on the
growth rate of various economic indicators, and especially the de-
velopment of the tertiary industry. Ziquejie is now a national sce-
nic area, but due to the early stage of development, there is a se-
rious shortage of tourists; the tourism industry and other related
industries have not yet showed good momentum of development,
which leads directly to poor sustainability of Ziquejie.

(4) The quality of ecological environment is good. Ziquejie
is a famous national scenic area, with good ecological environ-
ment, high score (an average of more than 0. 11) , and strong de-

velopment advantage.

4 Recommendations for promoting the sustainable
development of the rural living environment in Zique-
jie

(1) Vigorously promoting the sustainable development capacity.

In construction of the habitat environment, Ziquejie must rely on
its own strengths, fully tap the tourism resources, and promote the
development of the tourism industry. At the same time, it is nec-
essary to take advantage of the tourism industry to drive the devel-
opment of services, processing and related industries, thereby pro-
moting the sustainable development capacity.

(2) Speeding up the community building. It is necessary to
focus on inheriting of historical tradition, including inheriting of
architectural style and inheriting of the traditional lifestyle under
the new economic conditions; actively promote the masses to par-
ticipate in the construction and transformation of rural living envi-
ronment ; strengthen disaster prevention and mitigation research;
establish harmonious and friendly neighborhood relationships, so
that communities are full of vitality, creating comfortable, conven-
ient, safe, healthy communities with local features™’ .

(3) Playing the government’s leading role and promoting the
building of infrastructure. Infrastructure is the basis for the habitat
environment and also tourism development. Only when a sound in-
frastructure system is established can the habitat environment be
fundamentally improved, to achieve sustainable development.

(4) Effectively protecting good ecological environment, and
achieving natural ecological homeostasis. It is necessary to take
full advantage of the climate conditions and natural features of
Ziquejie, use original natural topography of village, protect the
ecological environment, and seek the balance between the eco-
nomic benefits of tourism development and the ecological efficien-
cy of environmental protection.

The construction of rural living environment is a systematic
project and there are many areas in need of construction. How to
find the breakthrough point of rural living environment building

(To page 117)
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protectors being benefited" , we encourage government, enterpri-
ses and individuals to invest and develop the tourism industry in
the form of joint venture, cooperation or shareholding system, to
speed up development of the scenic spot'™*’.

4.3.4 Energetically developing tourism series products. (1) Tt
can develop tourism souvenirs and local products. Rich medicinal
materials and biological resources of Dahengshan can be made into
local characteristic souvenirs and local products to attract tourists.
(2) Tt is better to develop original ecological sightseeing products.
Dahengshan is basically not developed, so most parts can be kept
original. For example, it can develop a "4 ancient spots - 8
beauty spots — Danxia landform" travelling route, to make tour-
ists appreciate unique original ecological beauty of Dahengshan.
(3) It is recommended to develop farmstay tourism products. Spe-
cifically, it can launch characteristic tourism of Hui People, to let
tourists feel ethnic customs and culture.

4.3.5 Strengthening propaganda to raise popularity. It is pro-
posed to strengthen propaganda of ecological tourism of Dahengs-
han with the aid of newspaper, radio, television and network, to
raise popularity of the scenic spot".

4.3. 6 Strengthening regional tourism cooperation to build big
Mingguang tourism circle. Regional tourism cooperation is reallo-
cation and recombination of tourism resources in the range of cer-
tain regions by economic entities on the basis of certain regula-
tions, agreements and contracts, to obtain maximum economic,

social and ecological benefits'®’

. Mingguang City has long history
and civilization. Apart from Dahengshan scenic spot, there are a
lot of ancient cultural relics, such as Niaobutan relic of Ming Dy-
nasty, Fushanyan relic of the Southern Dynasties, Zhaoxincheng
relic of Song Dynasty, and Birth Place of Zhu Yuanzhang, etc.
Dahengshan scenic spot is very close to these historic cultural rel-

ics. Therefore, to develop and take full advantage of precious

tourism resources in depth, Dahengshan should combine local
characteristics, strengthen regional cooperation with other tourism
scenic spots of Mingguang City, make proper traveling routes, re-
alize resource sharing, information sharing, and mutual benefit, to
build big Mingguang tourism circle, and form the open and com-

bined tourism market zone.

5 Conclusions

Dahengshan of Mingguang City is rich in tourism resources, beau-
tiful natural landscape and long history, rare and precious animal
and plant resources, and unique landform, as well as cultural rel-
ics. Thus, the development of tourism resources should stick to
the principle of " protection first and development second". In ad-
dition, it is required to develop in accordance with actual local
conditions, and make proper planning within the limits of its own

resources.
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become critical ', Through the evaluation of rural living envi-
ronment, we can have a clear understanding of the aspects of the
habitat environment needing to be improved, thereby well guid-
ing the construction of the habitat environment. Taking the case
of Ziquejie, coupled with the heritage-abased community charac-
teristics of the rural living environment, we establish the evalua-
tion indicator system of satisfaction with the quality of rural living
environment, and use fuzzy analysis method to analyze and
process the data obtained from the questionnaire survey, to ini-
tially derive the development status and general law of evolution
of the rural living environment in Ziquejie. Based on these, we
put forth the relevant recommendations for promoting the sustain-

able development of the rural living environment in Ziquejie.
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