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How does traffic in a city influence air quality?
@ How does the topography influence the airflow in a city?
@ How does the airflow affect the dispersion of pollution?

@ How does the traffic in a city change the air quality?

Ultimate Goal:

Produce general physical model which allows prediction of air quality
based on current data measurements

@ not city specific
@ distinguishes between vehicle emissions and city imissions

@ allows vehicle management in real time and helps to direct local
policy decisions
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Approach

Use a physical model to predict pollutant concentrations and use data
to calibrate the model

@ calculate an estimate for the air flow in a city based on the
topography

use the model to predict what the sensor measurements will be

calculate the error between the observed measurement and predicted
measurement

update the model to reduce our error

Shallow Water Equations

Discretisation of the PDE with simplifications

Advection - Diffusion Equations

LO, JI, CG, DD, NM ITT10 3/9



Simplifications & Assumptions

LO, JI, CG, DD, NM ITT10



Simplifications & Assumptions

o fluid has uniform density,
p constant

LO, JI, CG, DD, NM ITT10



Simplifications & Assumptions

o fluid has uniform density,
p constant

@ fluid irrotational and inviscid

LO, JI, CG, DD, NM ITT10



Simplifications & Assumptions

o fluid has uniform density
p constant

@ fluid irrotational and inviscid

o fluid moves at constant velocity
in one direction - time
independent

LO, JI, CG, DD, NM ITT10

4/9



Simplifications & Assumptions

o fluid has uniform density,
p constant

@ fluid irrotational and inviscid

o fluid moves at constant velocity
in one direction - time

independent

o fluid velocity is the gradient of a
potential
LO, JI, CG, DD, NM ITT10

4/9



Simplifications & Assumptions

o fluid has uniform density,

p constant
o fluid irrotational and inviscid %(hu) + ;y(hv) =0
o fluid moves at constant velocity 0

in one direction - time

independent 68 (hex) t3, 0 (h‘Py) =0
o fluid velocity is the gradient of a

potential
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Fluid model - Case 1

Topography:
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@ 61 x 81 grid

@ Finite difference
method

@ Boundary condition:

fixed u = (u,v)"
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Advection - Diffusion
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Fluid model - Case 2

Invented some topography
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Advection - Diffusion

%—f+u.vczov2c+f J

@ 61 x 81 grid

@ Finite difference
method

@ Initial condition C,

@ Diffusion coefficient
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Summary and Future work

Ultimate Goal:

Produce general physical model which allows prediction of air quality
based on current data measurements

@ not city specific
@ is possible to add different sources of pollution and adapt the model
to other conditions

Using data from sensors
@ Use sensor data to adjust the model

@ Inform us of the best places to introduce sensors
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