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THE NEED FOR INTEGRATED THINKING 

•  Environmental Security – integrating disciplines 

•  Food Security - Energy Security - Climate Security 

•  Energy Policy - Food Policy - Development Policy - Foreign 
Policy - Military Policy 



ENVIRONMENTAL SECURITY MILESTONES 

•  Drought in the Amazon – Drinking water in Sao Paolo 

•  Darfur 

•  Katrina 

•  Peruvian glaciers 

•  Failing states & terrorism 

•  The Arctic – sea ice & the Greenland glacier 

•  The UN Secretary General’s Report on Climate Change & Security 



TIPPING POINTS & “SQUEALING” 

Source Durwood Zaelke, IGSD, Institute for Governance and Sustainable Development 

Climate Governance Brief  August 2009  www.igsd.org 





THE LOSS OF THE “THIRD POLE” GLACIERS? 

•  22% of humanity rely on summer melt water from the  
 Hindu Kush / Himalayan / Tibet glaciers 

•  The great rivers of Asia: 
 Yangtze-Brahmaputra-Ganges-Huang Ho-Indus-Mekong-Salween 

•  Flooding as the glacial dams burst 

•  Loss of summer melt water 

•  Loss of hydro-electric power schemes 

•  Changes to the Monsoon? Earthquakes? Extra sea level rise 

•  Damage to Tibetan permafrost 



THE MILITARY IMPLICATIONS 

•  Unrest in rural China 
  – political stability of China 

•  Afghanistan & Pakistan  
 – impact on existing wars 

•  India & Bangladesh  
 – displacement & migration 

•  The diversion of the Brahmaputra  
 – a casus belli? 



WHEN? 

•  By 2050? By 2035? By 2020? 

•  The political impact can be delayed by denial  
 - but the military may want to apply the precautionary 

principle! 









WHAT IS TO BE DONE? 

•  Black Carbon 
•  Biochar 
•  Open discussion 



BLACK CARBON  

 “It causes warming in two ways. First, Black Carbon in the 
atmosphere absorbs solar radiation, which heats the 
surrounding air; second, surface deposition of airborne Black 
Carbon can darken snow and ice and accelerate melting. In 
the Himalayan region, Ramanathan and Carmichael estimate 
that solar heating from Black Carbon at high elevations may 
be as important as CO2 for melting snow and ice.  Their 
model simulations indicate that approximately 0.6°C of the 
1°C warming in the Tibetan Himalayas since the 1950s may 
be due to atmospheric Black Carbon.”  

 Ramanathan V, Carmichael G, “Global and regional climate changes due 
to black carbon”, NATURE GEOSCIENCE Volume 1, pp. 221–227, 2008.  



BLACK CARBON II 

  

Black Carbon is as important as CO2 in driving the warming of the 
Third Pole 

Mario Molina, Durwood Zaelke, K. Madhava Sarma, Stephen O. Andersen, 
Veerabhadran Ramanathan, and Donald Kaniaru, “Reducing abrupt climate change 
risk using the Montreal Protocol and other regulatory actions to complement cuts in 

CO2 emissions”, Proceedings of the National Academy of Science USA, forthcoming 
in November 2009  



BIOCHAR 

•  Biochar is charcoal created by pyrolysis of biomass.  Its 
production yields bio-gas, bio-fuel and residual carbon 
granules that can be used as a soil improver 

•  Biochar application to soil improves water retention and can 
replace some nitrogen fertilisers 

•  Soil improved by biochar -Terra Preta de Indio - was 
developed in the Pre-Colombian Amazon 



MITIGATION, ADAPTATION - RESTORATION 

“Biochar may represent the single most important initiative for 
humanity’s environmental future” 

Professor Tim Flannery 



THE FOUR ELEMENTS 

•  Air – Mitigation has been about the atmosphere 

•  Water – Adaptation is about water stress 

•  Earth – to restore balance we need to concentrate on soil  

•  Fire – if we fail, humanity faces a future of warfare 




