


Project Info

" Stimulus Project 2016 (AMS-Institute)

" Parties:
e Meteorology & Air Quality, WUR
e Geo-Information and Remote Sensing, WUR % GGD

® GGD Amsterdam X Amsterda

® Fietsersbond Amsterdam
F Fietsershond
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Route alternatives

a’b’i‘;;m. _.fnd 2 Let’s build a route planner for citizens
K, e to find a more healthy route!

@,
" [Route 15 [Route 1b]Route 2a [Route 25]
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Mapping Air Quality Weather Research and
Sources Forecasting —Chemistry

Air quality Daily air quality
source maps and heat maps

Route Planner
Development



http://137.224.8.72/projects/hurp/
http://137.224.8.72/projects/hurp/

Mapping Air Quality Sources

TNO-MACC / NEI

" Emissions from Traffic: e
Observed traffic intensities
(road counting loops) e ey T On Ny DMy Py G, €0, 501 o

Nearly all streets, except main ring (veh/day) per vehicle type « light, (mediuml)heavy, busses

. cohi. per street segment + . 3 .
per day/evening/night-hourr street type + codrdinates highways:

] N = ff' H H per week day/workday * Free flow, file
0 n t ra I C e m I SS I O n S : motorbike/liight/medium/heavy « 80 (+SH), 100(+SH), 120, 130
*  non-highways:

TN O = MACC / N EI National Coll. program Air Qual. * City: stagnant, normal, fluent,

Traffic intensity intensity + Countryside road
Specific ring ALO (veh/day) per vehicle type

- - per street segment + Traffic semissions
% —_— — Yearly average (veh/day) street type + codrdinates (g/km/day) per vehicle
light/medium heavy/heavy

type per street segment
road-/speed type, stagnation

Time-profile non-traffic

Time profiles traffic
National Database Road Traffic ¢ week/weekend, hourly
information (NDW) ¢ for selected roads

27000 lussen

real-time + historical

Traffic intensity, speed, type of

vehicle

TOP10ONL Land use map idding to WRF domain-resoluti

Tree database

National object height database wrfchemi-file: emissies (NO,: mol/km?/hr), (PM: g/kmZ2/hr)
Watertemperature Rijkswaterstaat +  hourly

¢ 100%100m
WAGENINGEN . Hourly i -
Y e e — ourly fields temperature, humidity,
wind, radiation, air quality

*  Traffic and other emission categories
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Weather Forecasting

WRF-Chem model: (Weather Research and Forecasting)
® Atmosphere and air quality model
® Includes urban canopy model and emissions
e Applied for Amsterdam, hourly maps with 100 m resolution

e Atmospheric variables, amongst others
temperature and Nox concentration
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Route Planner Development

" Open source data & software based

add



https://www.postgresql.org/
https://www.postgresql.org/
http://www.postgis.net/
http://www.postgis.net/
https://www.openstreetmap.nl/
https://www.openstreetmap.nl/
http://geoserver.org/
http://geoserver.org/
https://www.python.org/
https://www.python.org/
http://osm2po.de/
http://osm2po.de/
http://pgrouting.org/
http://pgrouting.org/
https://openlayers.org/
https://openlayers.org/
https://www.khanacademy.org/computing/computer-programming/html-css
https://www.khanacademy.org/computing/computer-programming/html-css
http://www.qgis.org/nl/site/
http://www.qgis.org/nl/site/
https://ruc.noaa.gov/wrf/wrf-chem/
https://ruc.noaa.gov/wrf/wrf-chem/
https://www.r-project.org/
https://www.r-project.org/

Route Planner Development

" Open source data & software based
® Routing algorithm: Traditional Dijkstra with adapted cost-definition
e Time dependent impedance variable (simulation day & hours)

e Impedance = weather variable * length of segment

e Weather variable =
e Temperature (Coolest Route) or,

® NOXx concentration (Cleanest Route)
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HURP - the web application

The Healthy Urban Route Planner
This routeplanner provides cyclists and
pedestrians a way to plan the most healthy route

nformation | Contact | /

Control Panel
Date of simulation: 2017-03-28
Time of departure:

Display weather maj
pay P AirQuality (NOx)

Clear Routes Recalculate Routes ‘
Clear Map Reload Map

Route Statistics
Time: 23.7 minutes
Distance: 5.94 km

St Bt Average Temperature: 25.3 °C
Average NOx: 21.49 pg/m3
Time: 23.7 minutes
Distance: 5.94 km
Average Temperature: 25.3 °C
Average NOx: 21.49 pg/m3
Time: 24.3 minutes
Distance: 6.07 km

Cleangat Romef\verage Temperature: 25.2 °C
Average NOx: 20.91 pg/m3

Coolest Route

Map Legend
Modelled NCx concentration {pg/m3)

l >30 pg/m3

15 ygim3

L

0 pgim3
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http://137.224.8.72/projects/hurp/
http://137.224.8.72/projects/hurp/

HURP - the web application

This routeplanner provides cyclists and
pedestrians a way to plan the most healthy route
through the city of Amsterdam

Project Information | C
Control Panel
Date of simulation
Time of departure:

Display weather map

Time: 38 4 minutes
Distance: 9.60 km
O s oiioe Tapaa e 2600
Average NOx: 25 60 pg/m3
Time: 38 4 minutes
Distance: 9.60 km
Average Temperature: 25.0°C
Average NOx: 25 60 pg/m3
Time: 41.9 minutes
Cleanest RouteD3t2nce: 10.48 km
Average Temperature: 24.8 °C
Average NOx 22 86 pg/m3

Coolest Route

Map Legend
Modelled NOx concentration (g/im3)

' >30 pg/m3

' 15 pgim3
. 0 ug/im3
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Monte Carlo analysis on HURP

" 1 begin-end
® 1 simhour

" 3 route types
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Monte Carlo analysis on HURP

" 1 begin-end
®m 24 simhours

" 3 route types
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Monte Carlo analysis on HURP

" 10 begin-end
" 24 simhours

" 3 route types
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Results of Monte Carlo Analysis
Air pollution

Shortest Route vs. Cleanest Route 20170828 Shortest Route vs. Cleanest Route 20170828

Decrease of average air pollution (ug/m3)
Relative decrease of air pollution (%)

I I I T
20 30 40 50

Increase of travel length (km) Relative increase of travel length (%)
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Results of Monte Carlo Analysis
Air pollution

Shortest Route vs. Cleanest Route 20170828 Shortest Route vs. Cleanest Route 20170828

Effect index

I I
10 15 10 15

Simulation hour Simulation hour
Effect index = Relative decrease of air pollution (%) / Relative increase of travel length (%) Percentage of situations with cleaner option than shortest route available
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Results of Monte Carlo Analysis
Temperature

Shortest Route vs. Coolest Route 20170828 Shortest Route vs. Coolest Route 20170828

Relative decrease of air temperature (%)
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Results of Monte Carlo Analysis
Temperature

Shortest Route vs. Coolest Route 20170828 Shortest Route vs. Coolest Route 20170828

Effect index

T T
10 15 10 15

Simulation hour Simulation hour
Effect index = Relative decrease of air temperature (%) / Relative increase of travel length (%) Percentage of situations with cooler option than shortest route available
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Preliminary results

® NOx concentration:

® ~ 70 % of cases a ‘cleaner’ alternative

" Temperature:
® Only ~10-20 % of cases a ‘cooler’ alternative found

e Larger effect, but rarely a cooler alternative
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Larger influence due to larger spatial variability?

NOx concentration (ug/m3) | 12 h | August 28, 2017 Temperature (Kelvin) | 12 h | August 28, 2017

21

EEEEEEEEEEEEEEEEEEE






