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AGENT-BASED MODEL OF AMSTERDAM

Mode of Transport Choice
For each agent for each trip in their schedule

      Random Forest model
Data: Perceivable environment along route, 
individual attributes, weather, trip 
attributes (length, purpose)

F1-score: 0.78

Traffic Model NO2 Hybrid Model
      

Exposure Model
Hourly personal exposure 
1. to traffic dependent 

hourly NO2 along 
spatial tracks and 
activity location 

2. to mobility Metabolic 
Equivalent of Task (MET) 

Individual mobility assigned 
to aggregate Traffic Volume

Land Use Regression
generates: baseline NO2, traffic NO2 
coefficient

& 
Cellular Automata Model

includes: Spatial Dispersion moderators 
(see above), Meteorology (determines 
moving window (see right))

POLICY SCENARIOS ACROSS SOCIAL STRATA, TIME & SPACE
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Full city
No Emission 
Zone (2030)

 

Scenarios  
Personal 
NO2 

Personal 
NO2 w. I/O 
Filter 

Personal 
Transport 
MET 

Time spent 
indoors NO2 Traffic NO2 Mean 

Travel Time 
Driving 
Share 

Biking 
Share 

Walking 
Share 

Transit 
Share 

NO2-
based 
LYG 

MET-
based 
LYG 

  µg/m3/h µg/m3/h MET/h min/h µg/m3/h µg/m3/h min/h %trips/h %trips/h %trips/h %trips/h LYG/ 
100.000 

LYG/ 
100.000 

  
Status Quo  24.35 13.17 21.10 53.06 20.86 3.56 10.52 16.50% 33.40% 41.00% 9.11%    

 
Scenario Difference (Percentage Change) 

Parking Price 
Increase 2019 

-0.13 -0.07 0.2 -0.01 -0.05 0.05 0.03 -0.44% 0.31% -0.01% 0.13% 122.88 1148.76 
(-0.55%) (-0.54%) (0.97%) (-0.01%) (-0.22%)  (-1.3%) (0.27%) (-2.66%) (0.94%) (-0.01%) (1.44%)   

 

No Emission 
Zone 2025 

-4.36 -2.36 0.0 0.0 -1.76 -1.76 0.01 0.01% -0.02% 0.03% -0.01% 6908.1 0 
(-17.91%) (-17.93%) (0.0%)  (0.01%)  (-8.45%)  (-49.54%) (0.07%) (0.03%) (-0.07%) (0.07%) (-0.13%)   

 

No Emission 
Zone 2030 

-6.47 -3.49 5.42 -0.19 -3.56 -3.56 0.89 -7.52% 5.87% 0.03% 1.63% 10245.5 22367.5 
(-26.56%) (-26.46%) (25.67%) (-0.35%) (-17.05%) (-100.0%) (8.51%) (-45.6%) (17.56%) (0.07%) (17.93%)    

15 Min City 
(version 1) 

-0.07 -0.03 0.02 -0.02 0.0 0.0 0.11 0.01% -0.94% 0.94% -0.01% 122.89 329.02 
(-0.30%) (-0.26%) (0.01%) (-0.03%) (0.02%) (0.09%) (1.00%) (0.07%) (-2.81%) (2.3%) (-0.15%)   

 

15 Min City 
(version 2) 

-0.59 -0.54 -9.65 0.82 -0.24 -0.24 -4.29 -8.49% 0.16% 16.02% -7.69% 923.92 29422.1 
(-2.41%) (-4.13%) (-45.73%) (1.55%) (-1.13%) (-6.61%) (-40.79%) (-51.47%) (0.49%) (39.08%) (-84.47%)     

  

Intervention Impacts

ABM’s for urban environmental health intervention scenarios can…

 be  e m pirica lly grounde d a nd s tructura lly va lida te d

 pre dict inte rve ntion im pa cts  m e a sure d in na tura l e xpe rim e nts  a ccura te ly

 pe rform  diffe re nt type s  of sce na rio  a na lyse s , including proje ctions , pre dictions  a nd re trodictions

 inform  a bout policy re le va nt socia l, spa tia l a nd te m pora l he te roge ne itie s  in e ffe cts

 ca pture  uninte nde d a nd ne ga tive  s ide  e ffe cts  of inte rve ntions

While  b iking is  
he a lthy…

Une qua l tra ve l 
tim e  burde n for 
le ss  a fflue nt 
house holds  
living in the  
outskirts

Eve ryone  
be ne fits  from  
NO2 e xposure  
re duction
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