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Abstract This paper introduces the construction status of National Nature reserves in China, and then it points out some primary problems in the
construction of national nature reserves. Finally, we put forward some related countermeasures and suggestions.
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Nature reserve is the most concentrated area for wildlife
resources. It is the most effective measures to protect natural
resources and environment. At the end of 2007, China has set
up a total of 2 531 nature reserves occupying 15 188.00 x 10*
hm? (not including Hongkong, Macao and Taiwan areas, the
same as follows). Nature reserves accounts for 15.19% of the
land area of China. National nature reserve is the essence of
China’s nature reserves. It protects the vast majority of ecosys-
tems and the rare and endangered species in China. Its devel-
opment and construction directly relates to the safety of biologi-
cal diversity in China. We analyze the construction status of na-
tional nature reserves in China, discuss its disadvantages in the
process of construction development, and put forward related
countermeasures for sustainable development, in order to pro-
vide references for the harmonious development and scientific
management of national nature reserves.

1 Construction status of national nature

reserves in China
1.1 Analysis of the quantity and area Since the establish-
ment of the first national nature reserve ( Guangdong Dinghush-
an Nature Reserve) in the year 1956, the construction of na-
tional nature reserve has developed step by step. Remarkable
achievements have been made during more than 50 years’ ef-
fort (Fig.1). At the end of 2007, there are a total of 303 na-
tional nature reserves in China, and their area has reached
9 365.58 x 10* hm®. China has formed a network system for
national nature reserves with reasonable layout, relatively com-
plete types and broad distribution.

According to the statistics, 28 national nature reserves in
China are included in the " International Man and Biosphere Re-
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national nature reserves in China

serve Network" by UNESCO, such as Xilinguole, Tianmushan
and Shennongjia. And more than 30 national nature reserves in
China are in the " List of Wetlands of International Importance"
in Convention on Wetland, such as Dalai Lake, East Beach of
Chongrning Island, and Dafeng Moose Nature Reserve. Since
more and more national nature reserves being listed in the rele-
vant international nature reserve networks, the contribution of
nature reserves in China to the protection of the world’s biodi-
versity is greatly increased.

1.2 Analysis of the type structure According to the Princi-
ple for Categories and Grades of Nature Reserves ( GB/T-
14529 —-93) , nature reserves in China are divided into 9 types
and 3 major categories' . Statistical data in Table 1 show that
although every type has a certain number of national nature re-
serves, its type structure is still not rational. The number of 4
types of nature reserves ( forest ecosystem, wildlife, inland
wetland, ocean coast) is 256, accounting for 84. 49% of the
overall national nature reserves. Among them, the number of
nature reserves of forest ecosystem type is the most (134),
accounting for 44.22% of the total number. Areas of the nature
reserves of desert ecosystem, wild animal, inland wetland and
forest ecosystem types are relatively large. They have in all
9 117.77 x 10* hm® land, occupying 97. 35% of the overall
area. Among them, area of the nature reserve of desert eco-
system type is the largest (3 633.04 x 10 hm?), accounting
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for 38.79%. While the number of national nature reserves of
plain meadow, ocean coast, wild plant and natural monument
types reaches 51; but their overall area is only 247.81 x10* hm?.

Table 1

Those national nature reserves have smaller proportions both in
quantity and area, which are 16.83% and 2.65% , respectively.

Statistics of the types of national nature reserves in China in 2007

Category Type Number Proportion // % Area// x10* hm? Proportion // %
Natural ecosystem Forest ecosystem 134 44 .22 1327.40 14.17
Plain meadow 4 1.30 81.89 0.87
Desert ecosystem 12 3.96 3 633.04 38.79
Inland wetland 29 9.60 1887.95 20.16
Ocean coast 16 5.28 55.07 0.59
Wildlife Wild animal 77 25.41 2 269.38 24.23
Wild plant 15 4.95 81.38 0.87
Natural monument Geological relics 10 3.30 14.73 0.16
Archaeological remains 6 1.98 14.74 0.16
Total 303 100 9 365.58 100

2 The main existing problems

Nature reserves in China are established under the guid-
ance of the strategic thought of " rescued protection". And the
promotion system is adopted in these nature reserves. This ap-
proach can speed up the development of nature reserves.
However, due to the lack of overall planning in nationwide
scale, many problems are caused in constructing the network
system of national nature reserves.
2.1 Uneven spatial distribution Spatial distribution of na-
tional nature reserves in China is uneven, mainly distributed in
9 provincial-level administrative regions of Inner Mongolia, Si-
chuan, Heilongjiang, Yunnan, Guangxi, Hunan, Gansu, Fu-
jian and Liaoning. The number of those national nature re-
serves is 147, accounting for 48.5% of the total number of na-

Table 2 Distribution of national nature reserves in China in 2007

tional nature reserves. Number of national nature reserves in
Inner Mongolia Autonomous Region is the largest (23), while
that of Beijing and Shanghai are the least ( Table 2). Tibet Au-
tonomous Region has the largest area of national nature re-
serves, following with Qinghai Province. They account for
39.67% and 21. 62% of the total area of national nature re-
serves in China. In general, the western area of China ( Tibet,
Qinghai, Xinjiang, Gansu, Yunnan, Inner Mongolia) has the
largest area of national nature reserves, with the total area of
8 314.84 x10* hm®. These provinces account for 88.8% of the
total area of national nature reserves in China. However, the
area of national nature reserves in eastern developed area of
China is relatively small.

Administrative region Number Area// x10* hm? Administrative region Number Area// x10* hm?
Beijing 2 2.64 Hubei 9 21.76
Tianjin 3 10.09 Hunan 14 45.20
Hebei 11 21.65 Guangdong 11 23.64
Shanxi 5 8.30 Guangxi 15 28.62
Inner Mongolia 23 384.38 Hainan 9 10.20
Liaoning 12 93.64 Chongging 3 19.55
Jilin 11 78.37 Sichuan 22 210.05
Heilongjiang 20 205.84 Guizhou 8 24.35
Shanghai 2 6.62 Yunnan 16 143.17
Jiangsu 3 33.62 Tibet 9 3715.31
Zhejiang 9 9.67 Shaanxi 9 32.00
Anhui 16.43 Gansu 13 686.12
Fujian 12 20.58 Qinghai 5 2 025.25
Jiangxi 8 14.02 Ningxia 6 43.92
Shandong 7 25.68 Xinjiang 9 1 360.62
Henan 11 44.30 Total 303 9 365.58

2.2 Large proportion of protected area Nature reserves in
China are classified into national level, provincial level (autono-
mous region and municipality ), municipal level ( autonomous
prefecture) and county level (autonomous county, county-level

city, banner) according to their constructed administrative
ranks. Although the number of national nature reserves only
occupies 11.97% of the total number of nature reserves in Chi-
na, their area is as high as 61.70% of the total area. This hier-
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archical structure reduces the importance of national nature re-
serves. At the same time, it causes the lack of funds, and the
difficulty in implementing effective management in national na-
ture reserves'®’ (Fig. 2).

Municipal
level 3.54%

County level 6.75%

M National level
[ Provincial level

Provincial

level 28. 0% National level 61. 66%

Fig. 2 Area percentage of different levels of nature re-
serves in China in 2007

2.3 Lack of the protection of biodiversity According to in-
complete statistics, the vast majority of China’s important eco-
logical systems have been incorporated into the national nature
reserve system. But more than 20 ecological systems needed
to be protected are lacked in the national nature reserve sys-
tem"™®’ . They are some important ecosystems, such as Castan-
opsis delavayi Franch-Cyclobalanopsis delavayi living in high
latitude, Roscoea alpine, Gueldenstaedtia yunnanensis Franch
and other weedy meadows, Pinus sylvestris var. mongolica
Litv forest with small distribution area and high degree of frag-
mentation, Haloxylon ammodendron desert in remote areas
and less affected by human activities, Tamarix chinensis des-
ert, and Philydrum lamuginosum swamp' ™',

According to the result of the " National Survey of Species
Resources" carried out by the State Environmental Protection
Administration, the national nature reserves have effectively
protected the Davidia involucrate, Abies beshanzuensis, Ela-
phurus davidianus Grus japonensis, Syrmaticus ellioti and other
rare and endangered species'®’. However, less than 1 000
species, accounting for 20. 00% , do not or rarely distribute in
the national nature reserves. In particular, some national key
protected species has not been well protected in the national
nature reserve system, such as the Christensenia assamica,
Cymonsphaera lampricaulon, Cycas szechuanensis, Cyprinus
pellegrini, Arborophila ardens and Arborophila rufipectus'”'. In
addition, network system of the national nature reserve is not
complete. And ecological corridor with other nature reserves at
different levels is lacked. As a result, many key protected wild-
life populations are usually isolated and can not realize genetic
exchanges.

2.4 Increasingly acute contradictions between resources
protection and development construction With the rapid
development of economy, many national important engineering
programs usually have impact on the national nature reserve,
and have occupied the land resources in nature reserve,
caused the fragmentation of habitat, and even influenced the
protection effectiveness of biodiversity. What is more, a small
number of localities only consider the current benefits, and
have carried out economic development activities in nature re-
serves incompatible with the laws and regulations. Some of the
development constructions have already influenced the re-
sources and environment in nature reserves. Some nature re-
serves are forced to make certain concessions due to the above

phenomenon. According to incomplete statistics, a total of 29
national nature reserves had adjusted their scopes and func-
tions at the end of 2007, which was approved by the relevant
authorities of China, due to the national highway, water conser-
vancy and other key construction projects. These account for
9.60% of the total national nature reserves. And a small num-
ber of national nature reserves have been adjusted more than
two times.

3 Suggestions

There still has much room for the development of construc-
tion system of the national nature reserves in China. There-
fore, we put forward the following countermeasures in order to
maintain the regional ecological security, to better promote the
biodiversity conservation, and to further improve the construc-
tion and management level of national nature reserves.
3.1 Scientific demonstration, overall planning, and rea-
sonable optimization of the spatial network system for na-
tional nature reserve Combining with the vacancy analysis
result of biodiversity conservation in China, the national division
of biogeographical units is used as the references. Based on
the existing network of national nature reserve, a number of na-
tional nature reserves are re-established through restructuring,
upgrading and building the overall planning, in order to improve
the spatial network of national nature reserve. Specifically,
government should focus on strengthening the national nature
reserve protection of forest, wide plant, nature relics, ocean
marine, desert and other natural ecosystem with insufficient ar-
ea or proportion. In geographical distribution, government
should focus on strengthening the national nature reserve con-
struction in some of the key and hot biodiversity areas in China.
Besides, the state should strengthen the ecological corridor
construction between national nature reserve and other nature
reserves, and promote the migration and communication a-
mong species in different habitats.
3.2 Scale control, quality insure, and strengthening the
construction of national nature reserve based on the diver-
sity of vacancy biology Area of the national nature reserves
has accounted for a high proportion at present. Therefore, the
area of national nature reserve to be developed in future should
be reasonably controlled. We should focus on strengthening the
construction protection of national nature reserves, which have
not been effectively protected or have vacancies in protection.
Functions of the established national nature reserves should be
rationally designed; and the total area of nature reserves
should be rationally controlled. We should enlarge the area of
core region gradually, ensure that the area of core region ac-
counts for more than 1/3 of the total area, and make the area
proportion in accord with the Regulations on Natural Reserve.
In addition, we should correctly deal with the relationship be-
tween nature reserve and its surrounding areas, and steadily
promote the harmonious and healthy development of national
nature reserve.
3.3 Accelerating the formulation of related laws and regu-
lations, strengthening the environmental management of
construction projects in national nature reserve According
to the more prominent contradictions between protection and
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economic development in nature reserves at present, environ-
mental management approach related to the nature reserves
should be made as soon as possible. Environmental manage-
ment of construction projects involving in nature reserves
should be strengthened. The national key projects, which ought
to be proved by the national nature reserves due to construction
demand, should appropriately and strictly adjust the function
zoning, scope, or boundary of nature reserves in accordance
with the Regulations on Nature Reserve and the Management
Regulation on the Scope and Function Adjustment of National
Nature Reserves and Their Change of Name. Meanwhile, we
should establish a strict environmental impact assessment sys-
tem and an ecological compensation mechanism for construc-
tion project.

3.4 Actively adopting effective measures, effectively im-
proving the management capacity of national nature re-
serve The key for improving the in situ conservation of biodi-
versity is to implement effective management in nature re-
serves. (1) We should establish and improve the management
organization in nature reserves, set up a mechanism to attract
and retain qualified personnel, implement civil servant system
for the staffs in nature reserves, recruit a group of high-quali-
fied professional and technical personnel to add into the existing
management team'®’. @ In the aspect of fund guarantee, we
should continue to increase the national and local funding to
support financial. Moreover, nature reserves can make use of
its own resource characteristics under the permission of rele-
vant laws and policies of China, in order to expand the charac-
teristic industries in nature reserves. Financial source is in-
creased by collecting fund of nature reserves themselves'® . 3
We should actively carry out the management model of commu-
nity co-management, encourage and support the residents in
the surrounding communities to participate in the management
nature reserves. (4) We should further strengthen the evalua-
tion and standardization construction of national nature re-
serves. The management and assessment on national nature
reserves of six provinces and one city in eastern China in 2008
should be taken as an opportunity to promote the management
and assessment on national nature reserves based on the
Measures for the Supervision and Inspection of National Nature
Reserves. Management level in nature reserves should be im-
proved and the integrated management should be strength-
ened. In addition, we should carry out the law execution in-
spection from time to time, investigate and deal with various il-
legal behaviors during construction.

3.5 Continuous increasing the strength of monitoring
and scientific research, carrying out the information sha-
ring and cooperation of biodiversity resources We should
make use of the rich biological resources and high ecological
value of national nature reserves, strengthen the cooperation
with relevant universities and research institutes, establish the
ecological monitoring system in nature reserve, actively carry
out the dynamic monitoring of biological resources, and imple-
ment information-sharing system for biodiversity . Some con-
ditional nature reserves can establish a certain area of biodiver-
sity fixed plot. These nature reserves can use 3S technology

and other advanced means to carry out ecological monitoring,
to master the dynamic change of key species resources, and to
accumulate the first-hand information for the protection and sci-
entific research work. Moreover, these reserves should pay at-
tention to and participate in international cooperation. As a
member of the Man and Biosphere Network, national nature re-
serve should actively cooperate with the IUCN, WWF and other
international agencies, apply for scientific research funds, and
carry out scientific research in multi-directions.
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