


Environmental Modeling and Decisions
• Interconnections and time scales

• Four Aspects: Physical (P), Chemistry (C) (including emissions), Biology (B) (including 
agriculture and forests), Socio-Economic (SE) (including industry, technology, planning/ 
infrastructure)

• Each has ‘internal’, short time-scale processes , and longer time scale processes with many 
external inter-connections. They are also on short and longer time scales  (denoting the 
processes involved)

• Time scales for socio-economic impact are approximately time scales for response and 
decision making.

Short:  - individuals/ small communities – local environmental factors – W – 1 year.

Long:  - Communities  Government
Regional        Global

day              > 1 year

• Hazards

• ‘Internal’ oscillations of these systems occur – which affect the short and long term 
environmental effects (e.g. El Niño seasonal oscillations  or business cycles)

• Systematic approach  more efficient computation/ data gathering/ decisions and considering 
new connections.



Note:

•Short time scale 
interactions  only occur 
between some sub-systems 
(e.g. transport chemistry  air 
pollution weather,  
Hazardssocietal/ economic 
consequences)

•Long time scale interactions 
exist between all subsystems 
and often in changes of 
consequence

•SE decisions relevance/ adaptation, mitigation, 
restoration are different for short/ long time scale 
interactions.



Meta – stable states of complex systems
(i) 1-D unsteady – hysteresis

(ii) Spatial
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Interface Dynamics
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Interface Break down

In extreme disturbed 
condition
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Dispersion – mutual destruction

Optimum behaviour is dispersion


































