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Change





TECHNOLOGY IS GROWING
AT A GEOMETRIC RATE



1970



I helped Dr. Boonsong write Mammals of 
Thailand on a typewriter like this.
I could only dream of better technology. 



Primitive early typewriters quickly improved; electric typewriters 
increased productivity, but soon became obsolete.



The evolution of computers was much quicker.



But a major technological 
advance was required.

Moore’s Law:
Semiconductor performance doubles
every 18 months and cost falls by 50%



1970



Cell phones in 2000
….and today



This technology is opening new
opportunities for biodiversity 
research and management



Improving technology has
led to a rapidly growing 
human population…



…and remarkable
economic growth



Technological and economic development had environmental costs, 
including on biodiversity.  This graph shows population declines.



The CBD, a social and organizational 
innovation, entered into force in 1993.
Thailand ratified in 2003.





CBD definition of biological diversity 



The challenge is clear from 
satellite images



Production Biodiversity
• Domesticated species and their relatives; genes of 

great interest.

• Species useful for biological pest control.

• Plants of medicinal or industrial use. 

• Funding from agricultural agencies and the private 
sector (including food, health, etc.).  Often linked to 
populations within protected areas.

• Managed through departments of agriculture, 
forestry, & health (to a lesser degree).

• Gains little public attention as biodiversity, but may 
constitute over 90% of species (incl. invertebrates, 
microbes, etc.).





Protected areas & remote villages may support important 
genetic diversity of important crops.



An in situ gene bank

This village in Laos has
a unique variety of tea



Genetic diversity gives crops the 
characteristics farmers seek, helping them 
adapt to changing conditions

HYV wheat ancestry



An early DNA sequencer c. 2001

Today’s DNA sequencer





.

Growth of genetically
modified crops



By 2016, 181,000,000 hectares 
grew genetically modified crops.



What is production biodiversity worth?

In 2014, biodiversity-related exports amounted to 
US$ 2,000,000,000, about 13% of global trade.  
Sectors included:

• Agricultural products

• Timber products

• Bioenergy

• Biotechnology

• Green chemistry

These contribute to many of the United 
Nations Sustainable Development Goals.



Held in Berlin, the Global Bioeconomy Summit reflected 
greater private and public attention to the sustainability and 
profitability of the modern bioeconomy.  Is conserving 
biodiversity receiving its fair share of attention?



Conservation Biodiversity

• Focus on wild species and ecosystems, 
especially Threatened.

• Typically managed by environmental 
agencies.

• Attracts funding from conservation 
organizations.

• Gains substantial public attention.

• Often linked to populations within 
protected areas.



Protected areas are a global response



Growth of protected areas



Modern technology is supporting effective 
management of protected areas. 







Camera trapping is 
now widely used in 
Thailand, as shown 
here (Source:  
Lynam, Jenks, and 
Tantipisanuh, 
2013).



Remote video cameras enable 
detailed surveillance of wildlife 
and habitats. 

White-Capped Langur National
Nature Reserve, Guangxi, China







SMART Patrolling uses  Global Positioning Systems to 

improve protected area management.



What happens when tiger conservation succeeds??



• The Terai Arc Landscape Links 11 
transboundary protected areas;

• Tigers are moving across the border to 
repopulate Nepal (Thapa, et al., 2017);

• The Landscape covers almost 50,000 sq. km.



GMS Transboundary Landscapes

Transport corridors
Biodiversity landscapes
Biodiversity complex pilot sites





IFC



Landscapes include 
both production & conservation biodiversity









International Tourism Arrivals



In 2014, travel 
contributed $7.6 
trillion to national 
economies  and 
employed 277 million 
people.



Ecotourism is expected to have 25% of 
the global travel market and earn 
$470 billion in total revenues by 2022



NWF has over 25 Wildlife apps





Climates are changing







Old-growth forests, such as those found 
in protected areas, continue to accumulate 
carbon for centuries, more than young forests 
store (Luyssaert, et al. 2008)



What’s more, trees continue to

store more carbon as they grow bigger, 

so protected areas that support large 

trees are especially valuable in mitigating 

climate change (Stephenson, et al., 2014)



Recommendation:  Manage protected areas to 
adapt to climate change

• Monitor changes to species and ecosystems, and 
modify management accordingly;

• Build links to surrounding lands through corridors 
that will enable species movement;

• Give greater attention to the problems of invasive 
species, and emerging infectious diseases;

• Enhance financial support for PAs through 
payment for ecosystem services such as carbon 
sequestration, provision of water supplies, and 
conservation of biodiversity.



• https://www.odt.co.nz/sites/default/files/stor
y/2016/04/department_of_conservation_part
nership_ranger_alis_5587f1f772.JPG

Policy response 1:  Build strong scientific support



Policy response 2.  Conserve wild relatives of 
domestic species as valuable sources of genetic 
diversity



Policy response 3:  Build on the practical 

applications of biodiversity and 

ecosystem services



Policy Response 4:  Build strong 

working relationships with the private 

sector for supporting biodiversity, 

science, and adaptability



Policy response 5:  Enhance 

community-based conservation



Research priorities:

• Establish a monitoring system for tracking the 
change in species distributions in response to 
climate change & management.

• Explore possibilities for linking protected 
areas into larger landscapes that would 
enable species and ecosystems to adapt to 
changing conditions.

• Improve understanding of the relationship 
between biodiversity and ecosystem services 
in protected areas.


