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What to expect?

- Introduction urban microclimate

- MOCCA network Gent

- first analysis of MOCCA measurements

- modelling the UHI of Gent



  
http://yle.fi/uutiset/osasto/news/flight_from_the_country_how_finland_moved_from_rural_areas_to_the_cities/7677896



  

http://www.economist.com/node/21642053?fsrc=scn/tw/te/dc/brightlightsbigcities



  



  

Cities interact with the atmosphere on 
multiple scales.



  

The urban heat island.

For the city of Gent we measure differences up to 7 °C. 



  

Urban observations are 
difficult but needed.



  



  

MOCCA 
(MOnitoring the 
City’s Climate and 
Atmosphere)

Gent; 
about 250 000 
inhabitants; no 
orography



  

MOCCA sensors

Actively ventilated 
temperature

Rain gauge

Passively ventilated 
temperature and RH

Ultrasonic 
anemometer



  

Testing period of months next to synoptic weather station of RMI. 



  

Testing period of months next to synoptic weather station of RMI. 



  

From July 2016 on 6 
stations are located in 
different local climate 
zones.



  

First conclusion: be careful with observations!



  

First conclusion: be careful with observations!



  



  

Average daily cycle temperature in August 2016



  

Average daily cycle UHI in August 2016



  

Average daily cycle dewpoint temperature in August 2016



  

Urban heat island in spring

This morning in Gent...



  

On a windy day...



  

Modelling the urban heat island.

ERA-INTERIM data → 20 km West-Europe→ 4 km ALARO-0 SURFEX in line (incl TEB) 
→ use lowest model level (17m) to force SURFEX off-line at 1km over Gent

Daily reinitialization – spin-up of 24 hr (12hr at 20km, 12hr at 4km))

Cycle 36T1 - SURFEX v5

for off-line at 1km the CANOPY was turned on (RAFIQ)

4 km domain

1 km domain



  

Model results for August 2016.



  

Zoom in on heatwave August 2016
OBSERVATIONS

MODEL



  

Not perfect but same trends in observations and model output.

OBSERVATIONSMODEL



  
More information and realtime measurements on www.observatory.ugent.be 
or contact me via steven.caluwaerts@ugent.be.

Future plans

Keeping the MOCCA network up and 
running

Analysis of seasonal variations urban 
microclimate

High-resolution model validation over 
Gent

Build flexible weather stations that 
can be used for specific, short 
measurement campaigns

http://www.observatory.ugent.be/


  

The urban heat island.
Less latent heat release, more sensible heat. And extra heat 
source: antropogenic activities.

Melle, rural station 
MOCCA

Provinciehuis, urban 
station MOCCA
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