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1 Background  

 

 China is “mega-biodiversity country”  
 Set up 2697 nature reserves(NRs) , 15% of total land area 
 Include 407 National Nature Reserves(NNRs) , 9% of land area 
 NNRs play an extremely important role in the protection of 

natural resource and biodiversity 
 



Threats 

 With rapid development of economy and society, nature reserves face lots 
of pressure 

 Global climate change 
 The conflicts between protection and development 
 Rapidly consume to limited natural resources 
 Fragmentation and extensive loss of natural habitats 
 harmful alien species increases 



Whether NRs play suitable role? 
What kind of nature reserve is the worst? 
What is the problems of Nature Reserve management? 
 
This study evaluated the effectiveness of National Nature Reserves 

in China from 2000 to 2010 



2 Indicators and data sources 

Ecosystem Pattern 

Ecosystem quality 

Human activities 

2.1 Indicators 



2 Indicators and data sources 

 Based on Environmental satellite CCD, Landsat TM, SPOT, ALOS 

and other remote sensing data 

 Used methods of object-oriented classification and visual 

interpretation 

 Combined with field surveys 

2.2 Data sources 



Ecosystem Pattern 
forest, shrub, desert, grassland, farmland, ocean, urban 
land, glacier and bare land 

Ecosystem quality 

Human activities 

Indicators 



3 Ecosystem Pattern of NNRs 

3.1 Overall review 
NNRs grow quickly, 155-319 between 2000 and 2010 
98% area of NNRs is natural ecosystem 



3 Ecosystem Pattern of NNRs 

Master the status of ecosystem pattern of NNRs 
The biggest area is Grassland ecosystem, about 58% 
Next is desert, wetland and forest 
Urban land is small, 0.1%. But it has the biggest growth rate 



3.2 Spatio-temporal Variation of ecosystem 

 The most land transfer is the type of Grassland to wetland in the whole 

reserve and three function zones 

 Next are shrub to forest, desert to wetland 



3.3 Seven regions 

 Different trend about ecosystem pattern change 
 North China and East China show deteriorate. northeast of china 

shows improve 

region Major 
ecosystem Second ecosystem Transform 1 Transform 2 

North 
china Grassland  Forest, wetland wetland->Grassland Grassland ->urban 

Northeast  forest Wetland, farm farm->wetland 
farm->forest Wetland->farm 

East china forest Wetland, Ocean wetland->farm ocean->Wetland 
Middle 
china forest Farm, Wetland shrub->forest farm->Wetland 

South 
china forest Ocean little   

Southwest Grassland  Desert, Wetland Grassland->wetland   

Nouthwest Grassland  Desert, Wetland desert->wetland glacier->Desert 



3.4 Different categories 

 Grassland is the highest proportion of area in NRs, except ocean NRs 
and natural relics NRs 

 Urban land increases in all NRs 



Ecosystem Pattern 
forest, shrub, desert, grassland, farmland, ocean, urban 
land, glacier and bare land 

Ecosystem quality 
forest, shrub: the trend of biomass 

other ecosystem: the trend of Net 
Primary Productivity 

Human activities 



 4.1Evaluation Methods 
forest and shrub ecosystems: biomass trends of Nature Reserve 

using a linear regression trend line method 
wetland and grassland ecosystems: NPP trends 
 
 
 
 
 
      Formula: n is the number of years study period; Slope is the slope of the trend line. 

Slope> 0 then the biomass trends in n years is increased, Slope ＜ 0 illustrate 
trends in n years is reduced 

Three levels: Degradation, Maintenance, Improve 



Net primary productivity of NNRs between 
2000-2010 



4.2 results of Ecosystem quality 

 The quality of 85% forest and 98.5% other ecosystem in NRs show 
improve or stable 

 The biomass of forest ecosystem increased quickly during 2000 
(477*106 tons) and 2010 (582*106 tons) 

 Other ecosystem is stable 



Ecosystem quality of most NNRs improved 
63% NNRs(201) improved 
35% NNRs(112) stable 
2% NNRs(6) deteriorate 



Ecosystem Pattern 
forest, shrub, desert, grassland, farmland, ocean, urban 
land, glacier and bare land 

Ecosystem quality 
forest, shrub: the trend of biomass 

other ecosystem: the trend of Net 
Primary Productivity 

Human activities 
 Agricultural land, Residential land, 

Traffic land,  Industrial land, Energy 
facilities land, quarry, tourism land, 
other 



Results 
There are 22*103km2 human activities in NNRs, accounting for 2.4% of 
NNRs  
Agricultural land(87%), next is Residential land(7% ), Traffic land,  
Industrial land 

5 Human activities 



 Human activities increased by 377 km2 in NNRs during 2000 -2010 
 Area of Residential  land increased most 
 The rate of increased area of quarry grows most 

Type 2000area 2010area increase rate（%） 

Agri. 198.62  199.26 0.64 0.32  

Resid. 13.92  15.96 2.04 14.66  

Indus. 1.04  1.1 0.06 5.77  

Traf. 10.00  10.71 0.71 7.10  

Other 0.88  1.07 0.19 21.59  

Quarry 0.01  0.06 0.05 500.00  

Tourism 0.06  0.12 0.06 100.00  

Energy 0.03  0.04 0.01 33.33  

Total 224.55 228.32 3.77 1.68  



 53% human activities distributed in experimental zone 
 The increase rate of human activity of ocean NRs grow most 
 Area of Residential  land is increased in all kinds of NRs 



 88% NRs(281) have few changes in human activity 

 9% NRs(29) have few changes 

 3% NRs(9) where have significant changes 



6 Conservation effectiveness of NNRs 

 6.1Formula: Integrated Ecosystem Pattern, Quantity and Human 
activities 

E=aX+bY+cZ 
 

 Categories of conservation effectiveness: Significantly changed for the 
better, Slightly changed for the better, No significant change, Slightly 
worse, Obviously deteriorated 

Evaluation 
Index 
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6.2 results 

 Function of ecosystem in NRs remains stable: 89% NRs is changed 
for the better or no significant change, which realized national goal 



 Draft a list of conservation effectiveness of NNRs 
 Worse NRs distributed in Eastern China, Inner Mongolia Plateau, 

Northeast China 
 Better NRs distributed in Qinling, Daba Mountain, Dalou Mountain, 

Nanling Mountain 
 



 Conservation effectiveness of natural relics NRs is lowest. Next is 
desert NRs  

 Drive force analyzed by 36 worse NRs: residential land expanding, 
agri. development, infrastructure construction, mineral resources 
exploitation, tourism, natural disasters 
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7 Suggest 

Guide industrial transformation of local 
communities 

Establish ecological compensation system 

Control construction projects into nature 
reserve 

Strengthen the supervision and inspection 

Concerned about climate change 
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