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 ABSTRACT – Transportation is increasingly critical to 

the mobility and sustainability of our society, 
especially for large urban areas. Congestion and 
emissions/energy use are two main concerns of 
urban transportation systems. This research focuses 
on developing a pricing framework to model and 
control congestion and emissions (or fuel 
consumption) on a dynamic transportation network. 
Main findings of the research include: (i) certain 
monotonicity property of emission functions are 
crucial for the modeling and analysis of dynamic 
transportation network emissions; and (ii) free-flow 
optimal traffic state, i.e., no congestion in the 
network, are particularly useful for designing optimal 
pricing schemes to minimize congestion and  
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emissions in a dynamic transportation network. Discussions are also presented about 
how to potentially achieve and sustain the (optimal) free-flow state in a traffic network. 
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