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The Earth system is in a delicate balance, 
subjected to a suite of forcing, causations 
and feedbacks to maintain a stable cli-
matic state. While the components of the 
Earth system have the flexibility to absorb 
disturbances while maintaining essential 
functions and structure (resilience), be-
yond certain forcing thresholds either the 
entire system, its components or building 
blocks thereof may shift to entirely differ-
ent ecological or climatic states. While 
little external control is possible on natu-
ral disturbances, humans have the ability 
to minimize their own environmental 
stressors via sound planning, designs and 
management. In so doing, conventional 
disciplinary approaches and tools are in-
sufficient, and knowledge from natural 
environmental, human, social and engi-
neering aspects has to be melded and their 
interdependencies identified. Develop-
ments of new concepts, quantitative holis-
tic predictive models as well as their vali-
dations are necessary to facilitate the best 
science and engineering based policy de-
cisions. In this presentation, some recent 
catastrophic failures of urban systems due 
to environmentally incongruous engineer-
ing designs or lax enforcement of environ-
mental regulations are discussed. 


