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● SURFEX in ALARO
● Using SURFEX for urban modeling
● Work on EKF in Belgium and Austria



Preliminary tests of the CMC Preliminary tests of the CMC 
ALARO-1 coupled to SURFEX-8 ALARO-1 coupled to SURFEX-8 

using CY43T2 over Belgiumusing CY43T2 over Belgium



                                                                             

ALARO-1 Working days 

September 2016, Brussels

“It was decided that the current code in cy43t2 

is a base for further developments and tunings, 

also for the coupling with SURFEXV8.”

Task: To develop a Canonical version of ALARO1 with SURFEXV8Task: To develop a Canonical version of ALARO1 with SURFEXV8



                                                                             

 ALARO with very high resolution (1~2km) requires new 

sophisticated turbulence/shallow convection scheme TOUCANS. 

 TOUCANS calculates also third order moment terms (TOM), 

which interact strongly with surface fluxes (from 

SURFEX/ISBA), but since surface should stay externalised (Best 

et al.)→ conflict

 Linking of the two schemes is needed without dramatic increase 

of complexity and numerical costs but keeping consistency 

Working on the interface:
SURFEX <-> ALARO + TOUCANS



                                                                             

Working on the interface:
SURFEX <-> ALARO + TOUCANS

 When increasing the horizontal resolution, it was found quite 
important to pay special attention to the way turbulence is 
triggered between the surface and lower model layer.

 Use tiling of the surface scheme in the turbulence scheme: 
some fraction of rough surfaces (urban areas) might start 
important turbulent behavior which would be escalated in the 
consecutive vertical developement.

 Either do multiple solving for each tile (expensive) or to have to have 
an average lower boundary condition for a single solvingan average lower boundary condition for a single solving.



                                                                             

    3-6th April 2017 ; 27th ASM ; Helsinki (1/27)   

1. SURFEX overestimates the high 1. SURFEX overestimates the high 
daytime summer temperatures daytime summer temperatures 



                                                                              

 Provincie and St Bavo are close to 
each other in the densely built city 
centre of Ghent

 Plantentuin is situated in a small 
park

 Honda is situated in the port, 
north of the city center

 Wondelgem represents a typical 
suburban neighborhood (detached 
housing with large green spaces in
between) at the northwestern 
border of the city

 Melle is located southeast of 
Ghent in a rural environment



                                                                              



                                                                             

    3-6th April 2017 ; 27th ASM ; Helsinki (1/27)   



URCLIM
Urban CLIMate services

Starting date: 01/09/2017

Duration: 36 months

Overall budget of the project: 4 315 656€



The partnership

National 
meteorolog
ical 
services:
•Météo 

France / 
CNRS

•IRM
•FMI
•KNMI
•METEO-RO

mapping 
agency
•IGN

Laboratory 
of 
geomaticia
ns
•Lab-STICC

- All are part of the ALADIN-HIRLAM 
Consortium
- They use the same suite of atmospheric 
models:   ALADIN/ALARO – AROME-
HARMONIE



URCLIM OBJECTIVES

4 main objectives have been defined:

1) A methodology for the creation of High resolution urban maps for 
climate studies

2) Downscaling methods from regional climate models to city scale
& assessment of uncertainties

3) multi-criteria impacts and evaluation of adaptation strategies
(Urban Heat Island & heat waves, precipitation, snow cover, economy,

…)

4) Urban Climate Services (defined with stakeholders)
& co-visualization of urban/climatic data



WP4: Case studies

Toulouse Gent & Brussels The Randstad Helsinki Bucarest

5 case studies:

- Involvement of urban users
- Case study selection
- Repository
- Collection of high resolution datasets
- Data fusion

Source: CNRM

Example of data:https://weathermap.netatmo.com/

https://weathermap.netatmo.com/


                                                                             

Preliminary test of ALARO-SFX over Xinjiang (China)



                                                                             

ALARO coupled to ERA-Interim, January 2010 ALARO coupled to SURFEX



                                                                             

  

  Surface data assimilationSurface data assimilation



                                                                             

  

BelgiumBelgium

Combining an EKF soil analysis with a 3D-Var upper-air assimilation in a limited Combining an EKF soil analysis with a 3D-Var upper-air assimilation in a limited 

area NWP-modelarea NWP-model

Duerinckx et al., QJRMS, 2017 in press.Duerinckx et al., QJRMS, 2017 in press.



                                                                             

 The surface assimilation using EKF has a positive effect on the 

humidity scores that is able to produce similar or improved scores 

compared to the current operational Open Loop set-up. 

 For temperature the benefits of the surface assimilation are less 

pronounced, but still manage to get similar scores as the Open Loop in 

most cases.

 The potential benefits of the combination of upper-air and surface 

assimilation is shown in the soil moisture and screen-level relative 

humidity verification.



                                                                             

  

EKF activities at ZAMGEKF activities at ZAMG



                                                                             

  

EKF activities at ZAMGEKF activities at ZAMG



                                                                             



Thank you for your attention!
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