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

|
\\\ Technical Report No 23
/E]IR&AM§ 1. Scaflake 2. Ice
HIGH RESOLUHONLR; éonﬂm (=3

TESTS OF A NEW LAND SURFACE TREATMENT IN HIRLAM

3. No vegetation 4. Low vegetation 5. Forest

B BRINGFELT, SMHI SWEDEN land land

Norrkoping, February 1996

Surface types No 3, 4 and 5, only No 4 is listed:

—
< (Physics of the ISBA mo@
— .

Work on ISBA for HIRLAM was initiated by

- - - - . Prognostic variables: Constant in time:
Bjorn Bringfelt in the beginning of the 90s.
ts(4) - surface temperature fraci(4) - areal fraction
. . ] ] tsd(4) - mean surface temperature vegi(4) - vegetation type
Bjorn introduced a tiled scheme with three sw(4) - near surface soil moisture soili(4) - soil type
R swd(4) - bulk (deep) soil moisture
sub-tiles for land. cw(4) - water retained on the vegetation canopy

sn(4) - snow depth

Figure 2.1. The five possible surface types in a grid square of the new surface scheme for
HIRLAM, prognostic variables and constant data,



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

In this report Bjorn Bringfelt (1996) concludes: u
In contrast to the old reference surface scheme 1. Seaflake 2. Ice

of HIRLAM (described in Kallberg 1990), this

new scheme can utilize the information of

more complete physiographic data bases on / 3. No vegetation / 4. Low vegstation / 5. Forest
land use and soil type. " land " Jand ‘

The ISBA parameter values are used separately
for each subsurface type 3 through 5. Thus,

the albedo is used in calculating the net Surface types No 3, 4 and 5, only No 4 is listed:
radiation flux of the subsurface, n(_aeded for the (Physics of the ISBA model),
heat flux storage G. Intercepted rainwater and o _

. . Prognostic variables: Constant in time:
show depth are treated within subsurface

1 ts(4) - surface temperature fraci(4) - areal fraction
types 3 through 5 and 2 through 5 respectively. ot4) « tean surface seanperimme VeEiE) < vegetation sy
sw(4) - near sorface soil moisture . soili(4) - soil type

swd(4) - bulk (deep) soil moisture
cw(4) - water retained on the vegetation canopy
sn(4) - snow depth

Figure 2.1. The five possible surface types in a grid square of the new surface scheme for
HIRLAM, prognostic variables and constant data,
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In this paper by Bjorn Bringfelt et al. HIRLAM-ISBA
was validated against surface flux data collected
during the Swedish NOPEX project.
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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.
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The work by Bjérn Bringfelt was carried on by Ernesto
Rodriguez, Simo Jarvenoja, 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.



Analysis of surface variables and parameterization of
surface processes in HIRLAM. Part I: Approach and

verification by parallel runs Ver.obs.: HH+06, Area:Scn, Period: 1997060612 / 1997061512
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(Manuscript received 23 September 2002, in final form 17 January 2003.)

Ernesto Rodriguez, Beatriz Navascueés,
Juan José Ayoso and Simo Jarvenoja
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

2m temperature (RMSE/BIAS K)

value Verifying day
TherEere, the Iand'averaQEd T2m and Figure 1: 2-metre temperature bias and rms error of H+6 forecasts using two different verification
Rh2m were used as first guess in the strategies: 1) comparing observations against the most predominant land fraction and ii) comparing

observations against the areal average over all existing fractions. Verification period: 615 June

Surface ana'YSiS- 1997. Vernfication area: Scandinavia
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The Rossby Centre Regional Climate model RCA3:
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... but problems in this HIRLAM-ISBA land-surface

scheme were early identified. The reason was I, Lot T, 50w,
believed to be due to a bad representation of snow in S 3
forested landscapes. Wiorsn
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Therefore, in 1999, Patrick Samuelsson and Stefan ) L 5 | f’”
Gollvik started to develop the explicit canopy scheme ~  ----- %&J ———————————— R o
in combination with a one-layer show scheme on top b2 & L R - Zry
of a 5-layer diffusion soil scheme.
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First for the Rossby Centre regional climate model A A A

(RCA) and later this entered HIRLAMVv?7. for
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Finnish forecasters do still highly appreciate HIRLAM near-surface performance

Diurnal cycle of spring-time Rh2m over Finland for

* observations
* operational HARMONIE-AROME with SURFEX (Force-restore, D95 snow)

e operational HIRLAMv7.4 (explicit canopy, 1 layer snow, diffusion soil)

May 2017
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... SO, time for an explicit canopy representation to enter ISBA in SURFEX...



Explicit canopy for ISBA in SURFEX - MEB

Geosci. Model Dev., 10, 843-872, 2017
www.geosci-model-dev.net/10/843/2017/
doi:10.5194/gmd-10-843-2017

© Author(s) 2017. CC Attribution 3.0 License.

The interactions between soil-biosphere—atmosphere land surface
model with a multi-energy balance (ISBA-MEB) option in
SURFEXYvYS — Part 1: Model description

Aaron Boonel, Patrick Samuelssonz, Stefan Gollvikz, Adrien Napolyl, Lionel Jarlan3, Eric Brunl, and
Bertrand Decharme!

ICNRM UMR 3589, Météo-France/CNRS, Toulouse, France

ZRossby Centre, SMHI, 601 76 Norrképing, Sweden
3CESBIO - UMR 5126 UPS, CNRS, CNES, IRD, Toulouse, France

TVqg

a a'a

®
R ? R(m-(
R

Zhu
[ T
p av 4oL
i
hvh Tn,k . nk
(]

.
avg-c

k=2,N
9

png ]_prlg

Initiative for MEB in SURFEX was taken at a
meeting at CNRM, October 7-9, 2008.
Participants were:

Joél 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.
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Aaron Boone, Adrien
. Napoly, Patrick
Pleasure of science... Samuelsson et al.
hiking in the Pyrenees
October 2015
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Nils Gustafsson

Aaron Boone enjoying Lake and his son
Svangbagen, Sweden, January David in our
2011 new sailing
boat, October
2018.
Bird watching with Stefan Gollvik

at his summer house 2015.
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