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Tiled surface scheme for HIRLAM based on ISBA for the land tiles

Work on ISBA for HIRLAM was initiated by 
Björn Bringfelt in the beginning of the 90s.

Björn introduced a tiled scheme with three 
sub-tiles for land. 



Tiled surface scheme for HIRLAM based on ISBA for the land tiles

In this report Björn Bringfelt (1996) concludes:

In contrast to the old reference surface scheme 
of HIRLAM (described in KåIlberg 1990), this 
new scheme can utilize the information of 
more complete physiographic data bases on 
land use and soil type. 

The ISBA parameter values are used separately 
for each subsurface type 3 through 5. Thus, 
the albedo is used in calculating the net 
radiation flux of the subsurface, needed for the 
heat flux storage G. Intercepted rainwater and 
snow depth are treated within subsurface 
types 3 through 5 and 2 through 5 respectively.



Tiled surface scheme for HIRLAM based on ISBA for the land tiles

Observed HIRLAM-ISBA

The figures show observed and simulated daily 
cycles of Net radiation (Rn), sensible (H) and latent 
(LE) heat flux over a grassland area for June 13, 
1994.

In this paper by Björn Bringfelt et al. HIRLAM-ISBA 
was validated against surface flux data collected 
during the Swedish NOPEX project.



The work by Björn Bringfelt was carried on by Ernesto 
Rodríguez, Simo Järvenoja, Beatriz Navascués and 
Juan José Ayoso into a HIRLAM release in 2002:

The old heterogeneous surface analysis has been 
completely replaced with a new, rewritten, code and script 
structure. In particular it includes the additional soil 
analysis needed for ISBA. It was very extensively 
tested together with ISBA surface parameterisation 
and introduced in the Reference system in June 2002.

The ISBA scheme relies heavily on its assimilation part and 
one important finding was that one needs to separate the 
surface temperatures for water and land fractions 
within the grid area, which particularly during spring 
are very different.



Ernesto Rodríguez, Beatriz Navascués, 
Juan José Ayoso and Simo Järvenoja
show that HH+06 forecasts of T2m in 
June 1997 verify better against 
observations if the dominating land tile 
is used instead of the grid-averaged 
value.

Therefore, the land-averaged T2m and 
Rh2m were used as first guess in the 
surface analysis.



… but problems in this HIRLAM-ISBA land-surface 
scheme were early identified. The reason was 
believed to be due to a bad representation of snow in 
forested landscapes.

Therefore, in 1999, Patrick Samuelsson and Stefan 
Gollvik started to develop the explicit canopy scheme 
in combination with a one-layer snow scheme on top 
of a 5-layer diffusion soil scheme.

First for the Rossby Centre regional climate model 
(RCA) and later this entered HIRLAMv7.



ALADIN-HIRLAM cooperation

...where HIRLAM applies 
the HARMONIE-AROME 
model configuartion, 
including SURFEX.

Forecasters are happy 
with many aspects of 
HARMONIE-AROME, 
but...



Diurnal cycle of spring-time Rh2m over Finland for
● observations
● operational HARMONIE-AROME with SURFEX (Force-restore, D95 snow)
● operational HIRLAMv7.4 (explicit canopy, 1 layer snow, diffusion soil)

May 2017
May 2018

Finnish forecasters do still highly appreciate HIRLAM near-surface performance

… so, time for an explicit canopy representation to enter ISBA in SURFEX...



Explicit canopy for ISBA in SURFEX - MEB

Initiative for MEB in SURFEX was taken at a 
meeting at CNRM, October 7-9, 2008.
Participants were:
Joël Noilhan, Aaron Boone, Bertrand Decharme, 
Jean-Chrsitophe Calvet, Christine Delire, Patrick 
Le Moigne, Patrick Samuelsson, Stefan Gollvik, 
Tido Semmler, Sebatien Lafont, Eric Martin, 
Jean-Louis Roujean, Gilles Boulet, Lionel Jarlan, 
Vincent Rivalland.





Pleasure of science...

Aaron Boone enjoying Lake 
Svängbågen, Sweden, January 
2011

Aaron Boone, Adrien 
Napoly, Patrick 
Samuelsson et al. 
hiking in the Pyrenees 
October 2015 

Bird watching with Stefan Gollvik 
at his summer house 2015.

Nils Gustafsson 
and his son 
David in our 
new sailing 
boat, October 
2018.



THANKS!
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