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Foreword

The vast territory of China spans about 49.4 degrees of latitude and near 62 degrees of lon-
gitude, encompass a great variety of natural complexes including six climatic zones of equatorial
tropic, tropic, sub-tropic, warm temperate, temperate and cold temperate form south to north
and the world highest Tibetan Plateau with alpine climate standing up in the southwest and the
vast arid land of Xinjiang-Inner Mongolia extending in the northwest. The naturally geographi-
cal features of the territory, with regular zonal distribution, have brought influence in forming of
ecology, economy and social cultural with regional characteristics. For advisable strategy of
socio-economic development in varied aspects, such as population, land use, resources,
environmental management and natural conservation, understanding of regional geography is
very important.

Recently, more than ten years, with the efforts of various aspects including international
supporting, the investigation undertaken on natural reserve construction has achieved obvious
progress with plentiful publications, especially for the national natural reserves. But the study
specially linking with regional socio-economic problems in terms of sustainable development is
inadequate. Under care of Ministry of Environmental Protection, State Forestry Administration
of P.R.China and The Nature Conservancy, a study on a subject of “Regional System of Natural
Reserves in China — Distribution Pattern and Regionalization” has been carried out. Mainly
based on the information provided by the Ministry of Environmental Protection of P.R.China
(update to 2006), the study analyzes the natural reserve distribution patterns relevant to regional
ecological and socio-economic sustainable development from a macro point of view.

More than 2000 natural resérves have been established in the whole country and the num-
ber is still increasing. But the establishment of the natural reserves was in non-sequence and
remaining possibly inadequacies and gaps. For further health progress of the natural reserves,
following subjects have been elaborated for each of the natural zones and eco-regions of the
whole country:

1. Expound the natural, economic and cultural back ground of the Eco-geographical regions

base on the comprehensive physical regionalization of China and the natural reserve construction;
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2. Base on the statistic of the natural reserves, analyze and discuss the fundament features,

possible inadequacies and gaps of natural reserve construction;
3. Suggestions for further construction of natural reserve in general view of macro control.
A distribution map of natural reserve types in China has been compiled with basic data,
which can be used for references in later study from different aspects concerning natural

conservation in terms of strategic instruction from view of macro management.

%,\% jf% (Dianmo Li)

Beijing Program Director, TNC
2008-08-29
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Summary

A “perfect” biogeographic classification of the terrestrial world is an unattainable ideal due
to different persuasions in different field of floras or faunas (Pielou 1979, Takhtajan 1988). The
subject has hardly reached compromise and been used at national or regional levels (Udvardy
1967, Scott 1984, Li Wenhua 1984, Wang Xianpu 1989).

Comprehensive physical regionalization is an effort to identify differentiation among dif-
ferent areas on the earth’s surface and document the similarities of all the physical elements

and, hence, might serve as a guideline for land-use planning within these areas. Due to compre
hensive connotation of the system, it will be served more suitably for planning of nature protec-
tion establishment which should be not concerned biological aspect only. Biologists Zhu Jing
and Wang Xianpu (1982) had been first using the system for evaluation of nature reserve estab-
lishment in China. The authors would like follow the same way to go further focusing on fol-
lowing three subjects at view of macro adjustment:

1. Discussion on the application of the principle of the system to practice of natural conser-
vation;

2. Analyses of distribution patterns of nature reserves of natural zones and eco-regions;

3. Mapping of “distribution of natural reserve types in China” with relevant data base
(GIS).

This report may represent an early exploration of the issues and options for further estab-
lishment of nature reserve with respect to biophysical and socio-economic background and fu-
ture possible development of environmental management in different nature zones and eco- re-
gions of the country.

The results of this study elucidates the basic features of the nature reserves in the whole
country and brings to light that the arrangement of nature reserves established is appropriate or
not to geographical and ecological condition in generally, nevertheless, certain gaps existing,
and then makes suggestions for the future establishment:

1. Generalization

(1) By 2006, the numbers of nature reserves increased to more than 2000 in the whole
country. Nature reserve coverage had been sited in each eco-region with an average numbers of
42.1. In the East Monsoon Region, there are more than 50 nature reserves in most eco-regions;
of which the Min-Yue-Gui hill-plain region reaches to 200, being the most in the whole country.
In the west of the country, there are less than 10~25 in the most eco-regions. There is one only

in Ali-mountain, the least of the whole country.
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(2) The area of the nature reserves in the eco-regions against the total area of the whole
eco-regions is 14% in the highest one is in Tibet, up to 76.82% (Kunlun Mountain, class supper
A). To the north of the line of Qinglin - Huaihe, in Northwest and Huabei, there is 3.1% (class
D) average, in Northest and inner Mongolia 10% average (class C-D); to the south of the lower
reaches of Changjian river, less than 10% average (class C-E).

(3) Near 75% of the natural reserves are in middle size. The average area of the natural re-
serves is 30 000 hm? except the super big one in Tibetan Plateau (class A). The spatial variation
of them is in inverse ratio of the numbers of the nature reverses in each eco-region. The sizes of
almost all the nature reserves in the West China are more than 100 000 hm?, in class A. Among
them, the size of Qiangtan natural reserve is more than 20 000 000 hm?, in class supper A. Along
eastern coast of the East Monsoon area and eastern part of Huabei, the sizes of the nature re-
serves mostly are less than 10 000 hm?, in class E. While in the other part of China the area of
the natural reserves are about 30 000 hm? or less in class C or E.

(4) The average density of nature reserves in the eco-regions of the whole country is 2.02
per ten thousand square kilometers. The highest density occurs in the coast area, except Huang-
Hai Plain which is 1.37 per ten thousand square kilometers in class C. In the other part of the
coast area, it is more than 2.0 per ten thousand square kilometers in class B. Especially, in the
south part of Hainan and Taiwan, the density is 38.98 and 18.53 respectively, much higher than
that of class A. Over vast western part of the country, from the east to west, the density changes
from class C to class D. In Tibetan Plateau, it is in class E, but the lower density loses its
significance due to the huge size of the natural reserves in it.

(5) More than 1 000 forest ecosystem protect reserves have been established and it is more
than half of the total nature reserves in the whole country. The area of them is 21.44% of the
total area of nature reserves. They concentrate in East Monsoon Region, except the Northeast
Plane, Huabei Plain and Sichuan Basin with lower ratio of class C or B, the others are in class A.
In west China, most ecoregions belong to class C or B except the north mountain area of Xin-
jiang.

(6) Nature reserves established mainly for particular endanger species hold about 1/4 of the
total numbers of the reserves in the whole country, distributed in every eco-region. The area of
them is 26.97% of the total area. In East Monsoon Region, they are combined with function of
forest protection. They concentrated in Qinglin Mountains and Changjian Middle Lower reaches
of the north sub-tropic zone, one of the hot pots of biodiversity, in class A. In the west, espe-
cially in Tailimu Basin and Zhungeer Basin, the area of this type of nature reserves is of highest
in the whole country, mainly for protecting of wild ungulates.

(7) The numbers of wetland protect nature reserves are near 1/10, holding an area of
18.14% of the total in the whole country. In well known wetlands, Sanjiang Plane and Songnen
Plain, the area of them is in class A. In the other regions, the ratios of the areas of this type of
nature reserves are mostly lower, in class C or D except Huainan and Mid-lower reaches Plain of

Changjiang River which is in class B.
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(8) The numbers of natural reserves for meadows and steppes are less than 40; the total
area of them is 2.72% of the total natural reserves in the whole country. Because of the need of
anti- desertification of steppe, they are distributed mainly in the transitional zone of the boreal
forest-steppes and steppes from Northeast Plain to the eastern part of inner Mongolia and Loess
Plateau. The highest area ratio is in the east part of inner Mongolia Plateau which is in class B. For
the other parts, most belong to class C or D though there is a huge size of grassland in China.

(9) There are more than 20 reserves sited for protection of desert ecosystem. The area of
them is 28.63% of the total natural reserves in the whole country. In Alashan and Chaidamu, the
area of this type of nature reserves is of the highest, in class A, while in Tailimu and Zhungeer it
is rather lower, nevertheless, in which there are biggest desert ecosystem of the country, in class
C and D. Now, in the eastern part of inner Mongolia and Loess Plateau, in the coverage of desert
nature reserves are actually secondary desertification landscape, which will be developing to-
ward steppe or forest-steppe.

(10) On imperfect statistic, there are more than 50 Ocean-Seacoast natural reserves, of
which the number and area both hold more than 1/5 respectively of that in terrestrial ones of the
country.

(11) There are more than 110 geological and palaeontological nature reserves, being about
5.74% of the total in the whole country, while the area of them hold 1.18% of the total. The
average area of them mostly is low, mostly in class D or E. They are distributed along the first
and second topographic tiers relating to important geological structure lines.

(12) Among the nature reserves in the country, there are more than half established in
county level, more than 1/3 in province level and more than 1/7 in national level. And the areas
of them are 11.07%, 23.69% and 65.24% of the total. More than 20 nature reserves of national
level are distributed in the mountains of Nanling and Minyue due to favorable ecological condi-
tion of tropic and subtropic, with great significance in biodiversity protection.

2. Feature of distribution patterns and suggestion for future establishment in eco-regions

(1) East Monsoon Region

—North Daxinganling: It is of cold-temperature forest ecosystem, key area of biodiversity.
Nature reserves sited in the eastern flank of the mountains are less, on which it is advisable to
add nature reserves covering forest, water sources and wetlands for enhancing corridor effectives
between exist reserves.

—Sanjiang Plain: It is of wetlands ecosystem, key area of biodiversity. Enhancing protection
in terms of integrated protection and bring into play of the network effective is needed.

—Northeast Eastern Mountains: It is of middle-temperature forest ecosystem, key area of
biodiversity. A gap in geographic coverage exists between Changbai Mountains and Xiaoxin-
ganling, in which forest protect reserves covering watershed should be added.

—Northeast Eastern Pediment Plain: It is of forest-steppe ecotone with agriculture and hus-
bandry mixed land, a fragile ecosystem exposed to soil erosion. A gap existing in river terraces

zone, in which nature reserves need to be established incorporating tasks of farmland protection.
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—NMiddle Songliao Plain: It is of wetlands ecosystem. The areas of the nature reserves are
less. Merging and/or expanding the reserve sites incorporating with environmental management
for industrial and agricultural constructions are needed.

—Middle Daxinganling: It is a fragile ecosystem of forest-steppe transition. A gap exists in
upper reaches of tributary of Songhua River and nature reserves need to be established for wet-
lands and water resources protection.

—Jiaodong-Liaodong Mountain - hills: It is of an ecosystem of sea and terrestrial conflu-
ence, key area of biodiversity protection. Enhancing establishment of marine-coast nature reser-
ve networks 1s needed.

—Luzhong Mountain-hills: It is of warm-temperate forest ecosystem. The numbers and
area coverage both are less. It should add and/or expand the reserve coverage with enhancing
buffer effect in surrounding areas.

—Huabei Plain: It is of alluvial plain-estuary-coast ecosystem. Benefiting to agriculture,
wild protect nature reserve amoﬁg farmland is needed to form a kind of farm-forest complex
ecosystem.

—Huabei Mountains: It is of warm-temperature forest ecosystem. More attention should be
paid to establish nature reserve for secondary forest-shrubs protection to bring role of conserva-
tion effects.

—Jinnan-Hanzhong Basin: It is of warm-temperate forest-steppe ecosystem in loess plateau.
Secondary forest-shrubs ecosystem is in very important position for erosion management. Pro-
tection of this system should be enhanced.

—Jinzhong-Shanbei-Gandongnan Plateau hills: It is of warm-temperature forest-steppe
mountain ecosystem. The nature reserves are distributed unevenly. A gap existing in the loess
terraces, in which nature reserve cooperating with agriculture -forest complex ecosystem should
be established. '

—Huainan and Changjiang Middle Lower Reaches: It is of north sub-tropic marine—ri\}er
wetlands ecosystem. Nature reserves should be enhancing to alleviate the impact of intensive
economic activities on the endanger species conservation. It is advisable to establish wetlands
nature reserves incorporating with management of river-lakes system in coast zone.

—Hanzhong Basin: It is of north sub-tropic montane ecosystem, key area of biodiversity
(Qingling). In ongoing construction, the issue of improving hydrological effect must be taken
into consideration.

—Jiangnan Hills-basin: It is of middle sub-tropic forest-wetlands ecosystem, key area of
biodiversity. Existing nature reserves are unitary in forest, less attention on endanger species. In
Funiu — Dabei monatane area and Poyang-Dongting wetlands, nature reserves should be added.

—Nanling and Ming-Zhe Hills: It is of middle sub-tropic forest ecosystem, key area of
biodiversity. Frequently suffer from natural hazard in over exploitation hills. For reinforcing
capacity of anti-nature hazard to merge and/or add nature reserves and site “corridors” incorpo-

rating with watershed management should be priority in environment conservation plan.
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—Guizhou Plateau: It is of middle sub-tropic forest ecosystem. Existing area of nature re-
serves are rather less. The numbers of nature reserves are smaller in central area. Establishing
nature reserves combining with anti-desertification in rocky landform should be considered.

—Sichuan Basin: It is of middle sub-tropic forest-wetlands - water ecosystem. The nature
reserves in middle and west of the basin are less. It is advisable to enhance nature reserves es-
tablishment combining with ecological construction in Changjiang Middle Reaches.

—Yunnan Plaeau: It is of middle sub-tropic forest and montane ecosystem. Existing nature
reserves network is inadequate to meet wetlands and water ecosystem conservation. Watershed
management should be enhanced in comprehensive mountain management plan.

—East Himalaya South Flank: It is of middle sub-tropic alpine-plateau ecosystem, key area
of biodiversity. Existing nature reserves are inadequate for the huge montane coverage and
should be increased including international.

—North-Middle Taiwan Hills-Plain: It is of south sub-tropic montane ecosystem. In the
eastern part nature reserves are less. It is advisable to establish nature reserve incorporating with
water resource utilization.

—Ming-Yue-Gui Hills-Plain: It is of south sub-tropic forest ecosystem, key area of biodi-
versity. The nature reserves are smaller and scattered. It should merge and expand them linking
with small watershed management.

—South Yunnan Mountains-Hills: It is of south sub-tropic forest ecosystem. The nature re-
serves for endanger species protection are much inadequate. The reserves in the province border
area of Yunnan and Guangxi is not enough. Awareness of the importance of biodiversity conser-
vation in tropical bio-resources exploitation should be enhanced.

—South Taiwan Lower Hills: It is of margin tropic forest-coast -marine ecosystem. It is
having highly potential for establishing marine nature reserves. It is advisable to expanding
nature reserves for coast-marine conservation.

—South Yunnan Border Valleys-Hills: It is of margin tropic forest ecosystem, key area of
biodiversity. Nature reserves are too scattered and should be merged or linked with corridors
incorporating with small watershed and forestry management.

—South Hainan Lowland and Dongsha-Zongsha-Xisha Archipelago: It is of middle tropic
marine forest ecosystem. The area of territorial nature reserves is small. It is advisable to expand
reserves coverage in combination with establishment of coast protect forest system.

—Nansha Archipelago: It is of equator tropic marine ecosystem. As a unique geographical
location of the archipelago, enhancing awareness of nature conservation in terms of integrate
point of view is needed.

(2) Northwest Arid China

—West Liaohe Plain: It is of middle temperature forest-steppe-wetlands ecosystem. A gap
1s existing in ecological fragile zone of agricultural-husbandry transition. It is important to add
steppe protected nature reserves incorporating with anti- desertification.

—South Daxingnanling: It is of middle temperature montane forest- steppe-wetlands eco-
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system. Nature reserves are deficient in the north and the wetlands. Nature reserves network
establishment at the west flank of the mountains should be enhanced.

—East inner Mongol Plateau: It is of middle temperature forest-steppe and steppe ecosys-
tem. To the northwest of the eco-region, nature reserves are deficient and needed to be sited
incorporating with the end for anti-desertification.

—West inner Mongol Plateau: It is of middle temperature montane forest-steppe, semi-
desert and desert ecosystem. Steppe nature reserves are deficient and needed to be sited espe-
cially in the agriculture — husbandry transitional zone.

—Alaskan -Hexi corridor: It is of middle temperature montane forest-steppe and steppe
ecosystem, key area of biodiversity. A gap in wetlands-water protection exists in lower reaches
of ruoshui. To improve existing nature reserves network, it should be distributed in series from
desert oasis to sub-alpine forest -meadow ecosystem.

—Zunger Basin: It is of desert ecosystem. It is deficient in protection for the represent eco-
system of shrubs Hdloxylon. It should improve existing nature reserves network from basin to
montane forest -meadow ecosystem.

—Altay Mts. and Erchishe-Taihe Basin: It is of middle temperature desert ecosystem, key
area of biodiversity. It is deficient in meadow-wetlands protection and arid land protection in-
corporatir{g with management of montane husbandry should be enhanced.

—11i Basin: It is of middle temperature montane forest-steppe-desert and semi-desert eco-
system, key area of biodiversity. Based on better establishment of nature reserves, improving
existing nature reserves network from valleys to alpine ecosystem is needed.

—Talimu Basin and Tulufan Basin: It is of middle temperature desert ecosystem. A gap ex-
ist in the southwest, where wetlands and montane ecosystem nature reserves should be sited
bring into regional environment management and sustainable development plan of the whole
basin.

(3) Qinghai - Xizang Plateau

—Kunlun Mts: It is of plateau subfrigid desert ecosystem. In the west Kunlun Mts, a nature
reserve should be established and linked with corridor build to existing Qiangtang nature re-
serve. '

—Aba- Naqu Plateau: It is of plateau sub-cold forest-shrubs-meadows and steppe ecosys-
tem. Protection particular on oriental species and wetlands is deficient and should be enforced.

—South Qinghai Plateau: It is of plateau sub-cold shrubs-meadows and steppe ecosystem.
Protection particular on oriental species and wetlands is deficient and should be enforced. In the
existing huge wild antelopes nature reserve, integrate conservation including river sources, swamps
and wetlands should be enhanced to prevent existing ecological degradation (desertification)
tendency. y

—~Qiangtang Plateau: It is of plateau sub-cold steppe, semi-desert and desert ecosystem.
Enhance awareness that the ecologically fragile feature of the plateau ecosystem with limit ex-

isting factors and eliminating impact of negative human activities on the heart land of the plateau
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should be strengthen.

—West Sichuan and East Xizang Alpine Gorges: It is of temperate alpine-gorges shrubs-
meadows- forest ecosystem, key area of biodiversity. There is gap in protection of montane
shrubs meadows in the west part of the eco-region with pasture management.

—East Qinghai Plateau Mts.: It is of plateau temperate forest-shrubs-meadows and steppe
ecosystem. It is lack of protection of steppe- meadows. Establishing nature reserves combining
with watershed management is needed especially in the agriculture — husbandry transitional
Zone,

—South Xizang Mts.: It is of plateau temperate forest-shrubs-meadows and steppe ecosystem.
Protection on the main ecosystem, which is being a tendency of ecological degradation, is
deficient and should be enhanced incorporating with watershed management. It is having highly
potential of establishing geological nature reserves as its particular geological position of earth
plate movement.

—Chaidamu Basin: It is of plateau temperate semi-desert and desert ecosystem. According
to geo-ecological transition from the basin centre to mountains, adding nature reserves to com-
- plete the network of the protected system is needed. And, it is advisable to incorporate with the
exploitation resources of salt-swamp and tourism landscape for regional development.

—Xizang Ali Mts. It is of plateau temperate and desert ecosystem. A gap in protection of
plateau representative steppe existing in the eco-region should be sited combining with highland
pasture management.

3. Thematic maps and relevant data base (GIS)

It is including: (1) Comprehensive map of Nature Reserve Types in China (scale 1:
5 000 000) with the overlapping contents of the nature reserves, nature (eco-) regions and
ecosystem types; (2) Single element map (scale <1: 5000 000): Nature Reserves; Nature
Regions; (3)Map of nature reserve types(scale <1:5 000 000); (4)Comprehensive physical
regionalization with ecosystem of China (in adjustable scale <1: 5000 000); (5) Comprehensive
physical regionalization with provincial administrations of China (in adjustable scale <1: 5
000 000); (6) Ecosystem types in China. _ |

The relevant data are including: (1) Geographical basic data; (2) Areas of the nature
(eco-) regions; (3) Areas of the ecosystem types; (4) The relevant data of the nature reser.



