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The Basic Concepts for Spatial 
Biodiversity Planning 

Biodiversity Components 

• Landscape 

• Ecosystem 

• Species 

• Genes 

Scale is the physical dimensions, in either space or 

time, of phenomena or observations. 

Level, in contrast, is a characterization of perceived 

influence; not a physical measure, it is what people 

accept it to be. 

Administration Mechanism in China 

• Nation 

• Province 

• City 

• County 

• Township 

• Administrative villages (Communities) 
Scale character 

Level character 



Traditional Ecological Knowledge 

• Science is defined as systematized knowledge that can be replicated and that is validated 

through a process of academic peer review by an established community of recognized experts 

in formal research institutions. 

• Traditional ecological knowledge is a “cumulative body of knowledge, practice and beliefs, 

evolving by adaptive processes and handed down through generations by cultural transmission” 

about local ecology. 

• Traditional ecological knowledge may or may not be indigenous but has roots firmly in the past. 

Local knowledge refers to place-based experiential knowledge, knowledge that is largely oral 

and practice based, in contrast to that acquired by formal education or book learning. 

Knowledge possesses place and level characters, by which different level decision makers always 

can find different choice during implementation of the same protection strategies. 

Knowledge is a construction of a group’s perceived reality, which the group members use to 
guide behavior toward each other and the world around them.  

(Zermoglio et al. 2005. Berkes 1999. Gadgil et al. 2003 ) 



Adaptation and mitigation strategies are both 
geographic scale-dependent 

Scale matters in comparing net benefits from 

mitigation and adaptation responses to concerns 

about climate change impacts.  

• at a global scale, mitigation (“avoidance”) tends to 

appear preferable because many potentially 

dangerous impacts could be beyond capacities to 

adapt 

• at a regional scale in an industrialized country, 

adaptation can appear preferable because many 

of the benefits of mitigation actions are external to 

the region.  

A level of organization is not a scale, but it can have a scale. 
(MA 2003, 108; also see O’Neill and King 1998). 

(Wilbanks et al. 2007) 

 



Biodiversity Governance is Scale and Level Dependent  

Landscape and Ecosystem levels are the best ways 

for biodiversity governance of government. 

Top level views of the importance of 

biodiversity  

• the conditions of human survival 

• the basis of eco-society sustainable 

development 

• the guarantee of eco-safety and food-safety 

• the main part of environment 

Who is rich in biodiversity, who will have more 

choice for the future development. 
Category Advantages Disadvantages 

Landscape 
1. Easier for policy design and making 
2. Easier for compiling conservation plan, specialists can finish by themselves 
3. Many methods of conservation 

1. The effectiveness of protection is not obvious 
2. It's not easy to be understood by public 

Ecosystem 

1. Supervise and monitor management easy 
2. The landscape and species change can be simulated 
3. It's easy to be understood by public 
4. Many methods for conservation 

1. Local government and community should participate in 
compiling conservation plan 

Species 
1. The effectiveness of protection is obvious 
2. It's easy to be understood by public 

1. It's hard to be supervised and monitored 
2. Lack of better methods for conservation 

Genes 1. The effectiveness of protection is obvious 
1. It's hard to be supervised and monitored 
2. It needs a lot of specialists 
3. It's not easy to be understood by public 

 

 
Genes 

 
Species 

Ecosystem 

Landscape Ecosystem level is much 

more efficient than 

landscape level for 

biodiversity conservation. In 

the contrast, landscape level 

plan is easier to be done. 

 



Spatial Biodiversity Landscape Planning in Yunnan China 

Two steps for spatial biodiversity planning in Yunnan. The first step is landscape-based biodiversity 

conservation planning, which has been finished. The next step is spatial biodiversity ecosystem-

based biodiversity conservation planning in each part. 

No. Index Description Rationale for Inclusion 

1 Species 

Species richness and 

occurrence of plants and 

vertebrate species of 

conservation interest. 

Areas with high levels of species 

diversity and supporting more species of 

conservation interest should be ranked 

higher than areas with low species 

diversity and fewer species of 

conservation interest. 

2 Habitats 

Occurrence of habitats of 

conservation interest and 

ecosystem function. 

Areas supporting larger areas of 

habitats of conservation interest should 

be ranked higher. 

3 Threats 

Occurrence, diversity 

and intensity of human 

activities threatening 

biodiversity resources. 

Areas subject to more numerous and 

widespread threats of greater intensity 

should be ranked higher. 

4 

Socio-

cultural 

Factors 

Expressed by poverty 

ratio, proportion of the 

ethnic minority 

population. 

Areas are ranked more highly when they 

are characterized by high levels of 

poverty, reliance on primary 

industry/agriculture and have a large 

proportion of ethnic minorities. 

5 
Climate 

Vulnerability 

Vulnerability of 

biodiversity resources to 

climate change. 

Areas supporting biodiversity resources 

vulnerable to climate change are ranked 

more highly. 

Total 6 biodiversity conservation priority 

areas comprising 18 sub-priority areas 

were identified in landscape-based plan. 



Spatial Biodiversity Landscape Planning in Yunnan China 



Spatial Biodiversity Landscape Planning in Yunnan China 

The difference between landscape-based biodiversity conservation 

planning and ecosystem-based biodiversity conservation planning 

RS data source Level Participants Data source Relative plan 

landscape-based 
planning 

TM images province level 
provincial officials 
and specialists 

data collection 
and literature 
review 

Strategy plan 

ecosystem-based 
planning 

2m high 
resolutions 
images 

county level 

local officials, 
community 
delegates, 
stakeholders and 
specialists 

data collection, 
literature review 
and supplement 
field survey 

Strategy and 
development plan 

One of finished ecosystem-based conservation planning in Yimen 

county. The accuracy of spatial boundary reaches 5m, which can 

really guide the development layout and play actually conservation 

role for biodiversity.  



Koshi River 

Basin.  

China, Nepal 

and India 

Transboundary 

Collaboration 

Transboundary Collaboration in Eastern-Himalaya Regions 

 



Koshi River Basin Collaboration 
China, Nepal and India 

• One of the largest sub-basins of the 
Ganges Basin 

• About 100,000 km2  
– covering China (32%), Nepal (45%) and 

India (23%). 

• Hydrology influenced by… 
– South-west monsoon 

– Glacier and snow melt 

• Extreme altitude range. 

• Knowledge gaps in high altitude range. 

 

 



Knowledge approach – river basin management 

River basin 
planning 

Development 
planning 

Local 
planning 

 

•Catchment water 
allocation 

•Small infrastructure 
planning 

•Water demand mgt. 

•Monitoring measures 

•Benefit sharing of 
ecosystems services 

•……………… 

 

•Strengthening 
Monitoring  

•Early warning and risk 
management 

• Infrastructure 
development 

•Livelihood strategies 

•Gender issues 

•……. 

•…… 

 

•Knowledge resources 
and capacity for 
embedding river basin 
planning into national 
development planning  

•…... 

•……. 

Closing the knowledge and competency gaps in Phase Ⅰ 



 

Nature of involvement 
Developing and 
testing 

actionable 
adaptation pilots 
and livelihood 
strategies  

Facilitating 

organized 
cooperation  

Credible 
assessment 

Water food 
energy nexus  

Capacity 
development 

awareness 
raising  

Policy support 

Enabling 
environement 



Partnerships - crucial 



 
“….the project taught us that in order to flourish, the springs need 
high levels of groundwater, and the community needs to conserve 
the headwater catchment for that.”  
 
……….Sunita, Kavre district 
 

Evidence of change 

Water scarcity in the 
middle hills 



 
Several districts in Nepal transforming water management through 
water use master plans and recognizing upstream downstream 
linkage  
 

Evidence of change 

Making water use 
decisions locally 



During survey, 6 phyla, 58 genera, 118 species of phytoplankton 

and 26 species of zooplankton were observed.  

Evidence of change 

Fill in the knowledge gap 
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Several districts in Nepal transforming water management through 
water use master plans and recognizing upstream downstream 
linkage  
 

Evidence of change 

Planning for the future 



• 10 potentially dangerous glacier lakes identified 
• Two Chinese towns in danger (Nyalam and Zhangmu) 
• Many Nepali villages in danger 

Opportunity to scale up 

• Poiqu (Bhote Koshi) basin  



 

Information availability 



Landscape Initiative for Far Eastern Himalaya  
(Hi-LIFE) (China-Myanmar-India)  

India 

12% 

Myanmar 

66% 

China 

22% 

Total area:  
71,452 sq km 

Biodiversity and culturally rich area located in 
between  Brahmaputra and Salween Rivers 

 



Gaoligongshan Mountains between Salween 
River and China-Myanmar border 

Hi-LIFE: China 

 



Hi-LIFE: Characterisitic features 

1. Confluence of 3 biodiversity hotspots 

2.  Mixture of elements from 8 global 200 ecoregions 

3.  7 Protected  Areas  

4.  Important watersheds- ecosystem services  

5. Home to several indigenous tribes and communities  
such as:  Lisu,  Rawang, Dulong, Nu, Kachin, Singpho, 
Jingpw etc. 

 



Goal: 
To effectively conserve and manage the unique biodiversity of the 
Landscape, sustain ecosystem goods and services for equitable livelihoods, 
and increase socio-cultural resilience to environmental changes 

Objectives:   

• Foster regional partnerships and capacity for scientific and technical cooperation 

• Scale up best practices and innovations for biodiversity conservation, ecosystem 
management, and livelihoods development  

• Strengthen community-based approaches valuing traditional knowledge, skills, and 
practices     

Hi-LIFE: Goal and Objectives 



Strategy 1: To strengthen government-led conservation programs (corridor 

establishment, monitoring of climate change impact on biodiversity, 

monitoring illegal hunting, overharvesting and transboundary trade). 

Strategy 2: To encourage community participation, decision making and 

involvement in conservation practices (community-led restoration, near 

(inter) situ conservation, reintroduction, conservation by contract). 

Strategy 3: To enhance interdisciplinary research for better and wise 

decision-making (biodiversity surveys, data packing and knowledge 

synthesis, dissemination and sharing). 

Strategy 4: To promote public awareness and participation in biodiversity 

conservation (prevention of wildlife consumption and commercial harvesting 

of rare and endangered species, introduction of exotic or invasive species). 

Hi-LIFE: Strategies for development 



Strategy 5: To promote government-led compensations to community 

(compensation for animal damage, provision of ecosystem service, 

community-led conservation by contract and restoration practices). 

Strategy 6: To strengthen community-based livelihood development 

programs ( village tourism, performance of ethic culture, crash crop 

plantation, certification of local products, geographical indication, trade 

markers, farmer intellectual property rights). 

Hi-LIFE: Strategies for development 



Quad-Mountarea Sustainable Development Transboundary Collaboration 

China, Vietnam, Laos and Myanmar 

 



Yunnan-Luang Namtha  
Collaboration China and Laos 

Nam Ha Biodiversity 
Conservation Area 

Xishuanbanna National 
Nature Reserve 

Sino-Lao Trans-boundary Biodiversity Joint 
Conservation 

Year 2006 

• Share border 108 km 
• Biodiversity hotspots 
• Over 2100 wild animals 

Actions during past 9 years 
• Strength exchange among people in border area 
• Capability training  
• Equipment support for Lao partners 
• Joint patrol for natural resources protection 
• Joint monitoring for natural resources 
• Rapid biodiversity assessment 
• Awareness improving 
• Transboundary Asian elephants investigation 
• ………………………… 

Local level collaboration 



Yunnan-Luang Namtha  Collaboration 
China and Laos 

Provincial level collaboration 

Luang Namtha Nature 
Resources and 
Environment 
Department 

1st Jan, 2012. Luang Namtha Nature Resources and Environment Department was 

appointed by Laos PDR  

Yunnan Environmental 
Protection Department 

Yunnan Forestry 
Department 

The Memorandum of Understanding (MoU) between Yunnan 
Environmental Protection Department and Department of 
Natural Resources and Environment of Luang Namtha Province 
was officially signed in September 2015.  Which promotes 
bilateral environment cooperation on an equal and mutual 
benefit basis. 

Priority cooperation areas 
• Rural environment protection; 

• Transboundary water pollution 
prevention and control; 

• Biodiversity conservation in nature 
reserves at the border area; 

• Environmental planning and research; 

• Environmental education; 

• Training and capacity building on 
environmental management; 

• Other fields agreed by the two parties.  

YEPD sent an expert penal with different background to identify and 
design the projects during 27rd to 27th Oct. 2015 in Luang Namtha 
Province. Both sides hope to implement some priority projects in 2016.  



Yunnan-Luang Namtha  
Collaboration China and Laos 

National level collaboration 

Ministry of Environmental 
Protection of the People’s 

Republic of China 

Ministry of Nature Resources 
and Environment of the Lao 

People’s Democratic Republic 

We both sides are promoting the cooperation between 
China and Laos on national level in the coming future! 

Along with advancement of One Belt and One Road Strategy of China, Yunnan 
hopes to strength biodiversity conservation cooperation with Vietnam, Laos 
and Myanmar. 

 



Thank you 
  For further information  

Lzq628@163.com 


