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× Population Growth : The world population has tripled during the 20th century from 2 
to 6 billion and it is projected to grow to 9 billion until 2050 . Most of the growth will 
occur in developing countries, and a significant proportion will be in drylands.  

 

×  Climate Change : Due to global climate change, the global average temperature is 
projected to rise between 1.1 and 6.4 °C by the year 2100, where an increase of 2°C 
is virtually certain, of 4 °C may be probable and of 6 °C is possible if business - as-
usual scenarios prevail. The sea - level may rise between 18 cm and 2.4 metres.  

× The precipitation patterns are projected to change significantly with most of the  

× drylands and deserts becoming hotter and dryer. Climate related hazards, such as 
droughts, storms, floods will increase in number and intensity affecting more people 
and enlarging economic damages. (20 ~ 30% extinction)  

Challenges from the Ground for Human Survival  
 (UNCCD, UN Convention to Combat Desertification)   



× Water Security : During the 20th century population tripled and water 
consumption increased six fold.  

× Many countries are already experiencing water crises due to growing water 
scarcity resulting from declining precipitation and overexploitation of aquifers.  

×  In many parts of the world the water has been salinized and polluted creating 
major health security problems for the poor. By 2025, more than 2.8 billion  people 
in 48 countries are projected to face water stress of which 40 are in West Asia, 
North Africa and Sub - Saharan Africa.  

× Food Crises : In October 2008 the food crises was extremely alarming in D.R. 
Congo, Ethiopia, Eritrea, Haiti, Liberia, Niger and Sierra Leone and alarming for 
Angola, Bangladesh, Burkina Faso, Chad, Guinea, India, Laos, Madagascar, 
Malawi, Mali, Mozambique, Nepal, Pakistan, Sudan, Tanzania, Tajikistan and 
Zambia . From 1990 to 2008 the hunger increased in Botswana, Burundi, 
Comoros, D.R. Congo, Guinea - Bissau, Liberia, North Korea, Swaziland, Zambia 
and Zimbabwe.  The food crises may become even more severe until 2050 and 
2100 due to a growing demand and declining supply.  



× The deterioration of 30idÔËdÙÍÊdÊÆ×ÙÍ̃ØdÑÆÓÉdÎØdÉÚÊdÙÔdÔÛÊ×Ì×ÆßÎÓÌpdÔÛÊ×ÚØÊdÔËd
land, poor irrigation methods, deforestation, climate variability and change. Other 
key factors of desertification are the human - induced increase in demand for food, 
water and soil due to population growth, modernization  

× processes, and livelihood changes, resulting in economic inefficiencies and in an 
increase of waste. Loss of yield productivity, water and food scarcity, inadequate 
land management and poverty are key drivers of forced migration of people from 
drylands to humid regions where new desertification trends  

      surge from an increased demand on the carrying capacity of the land.  

× By 2050, the competition for land use will rise dramatically due to the doubling of 
global food demand  and a projected increase in biofuels as a result of the declining 
fossil fuel supply . 

× Land degradation (LD) due to soil, water and wind erosion, fertility and biodiversity 
loss is prevailing in drylands affecting primarily marginalized people. Combined 
with drought and desertification each year 12 million hectares are lost, where 20 
million tons of grain could have been grown  

      (GEF- IFAD 2002:3).  



Country progress in reducing the Global Hunger Index 
between 1990 and 2008. Source: IFPRI (2008)  



Show and Tell: Plotting Climate Change Hot Spots(630 cities) in South East Asia  
 

EAS Congress, Nov. 2009   



The prices of phosphate rock, a disappearing 
resource  



The Application of Media to Enhance Phosphorus Recovery 
Efficiency and Nitrogen Removal in Air Stripping  



Lab Pilot Test  
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A variety of land  use and coastal usage ---
ĄConflict (among stakeholders)  

×  Closing the gap by governance  
   -   openness (approach to information)  

      -   participation  
   -   buildup carrying capacity  

      -   implementation (practice)  
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× Ecology  economy  eco     .  

×          
( )   ,    
   . 

×      ( )   (Life 
Support City)    . 

 

× An Ecocity  is a human settlement modeled on the 
self - sustaining resilient structure and function of 
natural ecosystem (from Ecocity Builders).  

 



TEEB -  The Economics of Ecosystems and Biodiversity (www.TEEBweb.org) is an 
international initiative to draw attention to the global economic benefits of 
ecosystems and biodiversity, to highlight the growing costs of biodiversity loss and 
ecosystem degradation..  



Is There Biodiversity in Cities?  

 



The City Biodiversity Index (CBI)  

 

×The CBI  ˾11 Indicators for Biodiversity 
in the City  

 

×The CBI  ˾5 Indicators for Ecosystem 
Services 

 

×The CBI  ˾9 Indicators for Governance  and 
Management  

 
 



Global City Indicators Facility (GCIF)  

× City Services  

×  Education  

×  Finance  

×  Governance  

×  Recreation  

×  Social Services  

×  Transportation  

×  Wastewater  

×  Energy 

×  Fire and Emergency  

 



Marine Ecosystem Health Index  

×Plankton Health Index (PHI)  

×Benthic Index of Biotic Integrity (B - IBI) 

×Water Quality Index (WQI)  

×Sediment Quality Index (SQI)  

 

×Ecomobility Index to be developed  
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