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’ Off-line global experiments

" Especially relevant to evaluate :

— Meso-scale parameterizations from GMME
* Hydrology
* Snow (simple or multi-layer explicit)
* ISBA-Ags (interactive vegetation with photosynthesis)

— Global parameterizations from GMGEC
* Sub-grid hydrology
* TRIP river routing model
* Continental carbon cycle

* Other applications
— Runoff/Discharge trends over the past and the future
— Hydrological impacts of global warming
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'Offline experiment design : Configuration - ISBA 3-L

Canopy direct
Plant transpiration evaporation (E )
(E,) 7Y Soil freezing
AL sublimation
\ (E,) 4 Sublimation
: (E)
Canopy Bare soil
Surface dripping (R, evaporation |
runoff (Q) (E,)

Soil freezing

Rooting depth%

(d,)
o o
dep th ( d 3) Diffusion & drainage

Noilhan and Planton 1989; Douville et al. 1995; Mahfouf
and Noilhan 1996; Boone et al. 1999; Boone et al. 2000
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’Offline experiment design : Sub-Grid Hydrology
Spatial variability of m

hydrologic processes : 1 1 | 7
[ | PreCIpItatlon 1 Evapotranspiration

!

ntelrceptIJ1
L

“Topography (TOPMODEL)

=Soil properties ) \ Infiltration
Zaone of aeration -
. - — AT Through Flow -
“Vegetation (Tiles) Water 22, g 2 .i o
. ) ~4 N
Exponential profile of k_, Zone of saturation
: : < >
with soil deDth ISBA grid cell
Details will be given this afternoon
during specific talk about ISBA
t METEO
Decharme et al. 2006 ; Decharme et Douville 2006 " FRANCE




' Offline experiment design

USER
Atmospheric forcing:
Princeton Univ. + GPC
3-hr, 1°
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Offline experiment: Atmospheric forcing
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' Offline experiment design

USER PGD.exe
Atmospheric forcing: Sol and vegetation
Princeton Univ. + GPC parametaiismp 1°

3-hr, 1° ECOCLIMAP 1km
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SNAM_FRAC

ENAM_PGD_GRID

KM _LONLAT REG

LMAM_PED_SCHEMES

SKAM_PGD_ARRANGE_COVER

LMaM_COVER

LMAM_T5

ENAM_TSBA

LMAM_I0_OFFLINE

LECOCLIMAP = T <

Offline experiment design : PGD.exe

CGRID = 'LONLAT REG®

MLONSTH
L O
MLATHIN
MLATHLX
MLON
MLAT

CHNATURE
CSER
CTOWN
CWATER

-180.
180,
50,
358

158

'ISBA
"HOMNE
"HOMNE
"HOMNE

LWATER_TO_NATURE
LTOWN_TO_ROCK

TCOVER

TFILETYFE
¥RM_COVER
HRM_COAST

YIS
YFILETYFE

YCLAY

YCLAYFILETYPE

TSAND

TSANDFILETYPE

YCTI

YCTIFILETYPE
FUNIF_WDRAIN

CISBA

NGROUND_LAYER

NPATCH

CSURF_FILETYPE
CTIMESERIES FILETYPE

.TRUE.=Use of ECOCLIMAP

Grid configuration

Model used (here only ISBA)

42

*Marshes in vegetation type

<+ Arrange the covers: )
*Town cover in Rock

zcoclimats w2’ | === 1 km ECOCLIMAP file to be read

DEﬁECT +  *Remove covers < grid cell fraction XRM_COVER

a.

E

*Remove inland coast < grid cell fraction XRM_COAST

gtopodd’ .
DIRECT

clay_fao’
DIRECT
sand_fao’
DIRECT
topo_1nodex’
DIRECT

0. 0395
3L

3
12

m m m m m m m o om om
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SNAM_FRAC

ENAM_PGD_GRID

KM _LONLAT REG

LMAM_PED_SCHEMES

SKAM_PGD_ARRANGE_COVER

LMaM_COVER

LMAM_T5

ENAM_TSBA

LMAM_I0_OFFLINE

LECOCLIMAP = T <

Offline experiment design : PGD.exe

CGRID = 'LONLAT REG®

MLONSTH
L O
MLATHIN
MLATHLX
MLON
MLAT

CHNATURE
CSER
CTOWN
CWATER

-180.
180,
50,
358

158

'ISBA
"HOMNE
"HOMNE
"HOMNE

LWATER_TO_NATURE
LTOWN_TO_ROCK

TCOVER

TFILETYFE
¥RM_COVER
HRM_COAST

YIS
YFILETYFE

YCLAY

TCLAYFILETYPE

TSAND

TSANDFILETYPE

YCTI

YCTIFILETYPE
FUNIF_WDRAIN

CISBA

NGROUND_LAYER

NPATCH

CSURF_FILETYPE
CTIMESERIES FILETYPE

.TRUE.=Use of ECOCLIMAP

Grid configuration

Model used (here only ISBA)

oy

*Marshes in vegetation type

<+ Arrange the covers: )
*Town cover in Rock

zcoclimats w2’ | === 1 km ECOCLIMAP file to be read

DEﬁECT +  *Remove covers < grid cell fraction XRM_COVER

a.

E

*Remove inland coast < grid cell fraction XRM_COAST

Jtopast 4= 1km GTOPO file to be read

clay_fao’
DIRECT
sand_fao’
DIRECT
topo_1nodex’
DIRECT

0. 0395
3L

3
12

m m m m m m m o om om
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' Offline experiment design : PGD.exe

Min -28 Max 5320.31

400 O 400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800 5200 5600

1° continental topography from GTOPO30

A
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EMAM_

SN

EN

S

ENL

LM

ENAM_

BN

LA

FRALC
4_PGD_GRID

4_LONLAT REG

¥_PGD_SCHEMES

W_PGD_ARRANGE_COVER

_COVER

I35

4_TSEA

W_I0_OFFLINE

LECOCLIMAP = T <
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Offline experiment design : PGD.exe

CGRID = 'LONLAT REG®

MLONSTH
L O
MLATHIN
MLATHLX
MLON
MLAT

CHNATURE
CSER
CTOWN
CWATER

-180.
180,
50,
358

158

'ISBA
"HOMNE
"HOMNE
"HOMNE

LWATER_TO_NATURE
LTOWN_TO_ROCK

TCOVER

TFILETYFE
¥RM_COVER
HRM_COAST

YIS
YFILETYFE

YCLAY

TCLAYFILETYPE

TSAND

TSANDFILETYPE

YCTI

YCTIFILETYPE
FUNIF_WDRAIN

CISBA

NGROUND_LAYER

NPATCH

CSURF_FILETYPE
CTIMESERIES FILETYPE

ecoclimats_wl

<+ Arrange the covers:

DIRECT
o.ol

a.

E

gtopodd’
DIRECT

clay_fao’
DIRECT
sand_fao’
DIRECT

topo_1nodex’

DIRECT
0. 0395
3L

3
12

Fil

.TRUE.=Use of ECOCLIMAP

Grid configuration

Model used (here only ISBA)

oy

<5 <
*Marshes in vegetation type
*Town cover in Rock

, @==1km ECOCLIMAP file to be read
+  *Remove covers < grid cell fraction XRM_COVER

*Remove inland coast < grid cell fraction XRM_COAST
© 4= 1km GTOPO file to be read

] <+— 10km FAO (soil texture) file to be read

m m m m m m m o om om

METEO
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Offline experiment design : PGD.exe

sand

N T [
NOt knOW SO SURFEX 000 0.04 008 0.12 0.16 020 0.24 0.28 D.|32 o.!’m o.lao D.«‘m 0.48 052 0.56 0.60
performs an interpolation
(Nearest grid points)

1° sand and clay fractions from FAO
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Offline experiment design : PGD.exe

SNAM_FRAC LECOCLIMAF = T @ .TRUE.=Use of ECOCLIMAP
-ﬁ.hil.'-'_PE}_GF!I} CGRID = 'LONLAT REG'
-.E..I'-.;'l.'-'_LG"-IL;'l.'_?EG XLONHIN = -188. .

HLONHAN = 188. . . . .

KLATMIN = -88. | Grid configuration

HLATHAX = : .

NLOMW = 368 .

KLAT = 158
Model used (here only ISBA)
&NAH_PGED_SCHEMES CHMATURE = 'I5BA . -

CSEL = 'NOME ' P R— 5 -

CTOWH = 'HOME ' £ “’ ﬁ{: B

CWATER = "HOMNE 3 '

e,

*Marshes in vegetation type
*Town cover in Rock

SNAM_PGD_SRRANGE_COVER LWATER_TO_NATURE

T, .
LTosm. To_ Aok <+— Arrange the covers:

nn
—]

LMaM_COVER TCOVER

_ : = ecoclimats v1' , <= ]1km ECOCLIMAP file to be read
i + *Remove covers < grid cell fraction XRM_COVER
_ WRM_COAST = 0.6 " *Remove inland coast < grid cell fraction XRM_COAST
EWARES ‘EalETeeE | o ogemalt : 4= 1km GTOPO file to be read
ENAM_TSBA YCLAY = ‘clay_fao'
YCLAYFILETYPE = *DIRECT : :
YSAND = *sand_fao’ :] <+— 10km FAO (soil texture) file to be read
YSANDFILETYPE = DIRECT ,
YCTI = "topo_index’ | :
YCTIFILETYPE = E:E.EET ) A 1km TOpO IndeXGS (TOPMODEL)
XUNIF_WORAIN = ©.8885 ,
CT5EA = *3-L' ,
NGROUND_LAYER = 3 ,
_ NPATCH = 12
ENAM_TO_OFFLINE CSURF_FILETYPE = “FA )
10, - 5 METEOQ

CTIMESERIES_FILETYPE

FRANCE




' Offline experiment design : PGD.exe

In ISBA, the
TOPMODEL based
approach used Topo
index statistics (min,
max, mean, std and
skewness) to simulate

surface runoff in each 1°

grid-cells.

16 18 20 22 24 26 28 30 32 34

1° Topo index (max) used by TOPMODEL

METEO
@ FRANCE
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EMAM_

SN

EN

S

ENL

LA

ENAM_

BN

LA

FRALC
4_PGD_GRID

4_LONLAT REG

¥_PGD_SCHEMES

W_PGD_ARRANGE_COVER

"_COVER

I35

4_TSEA

W_I0_OFFLINE

LECOCLIMAP = T <

CGRID =

MLONSTH
L O
MLATHIN
MLATHLX
MLON
MLAT

CHNATURE
CSER
CTOWN
CWATER

-180.
180,
50,
358

158

'ISBA
"HOMNE
"HOMNE
"HOMNE

LWATER_TO_NATURE
LTOWN_TO_ROCK

TCOVER

TFILETYFE
¥RM_COVER
HRM_COAST

YIS
YFILETYFE

YCLAY

TCLAYFILETYPE

TSAND

TSANDFILETYPE

YCTI

YCTIFILETYPE
FUNIF_WDRAIN

CISBA

NGROUND_LAYER

NPATCH

CSURF_FILETYPE

CTIMESERIES_FILETYPE

o
g

8

3
1
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Offline experiment design : PGD.exe

"LONLAT REG"

L
L
L
L
e

nn
—]

ecoclimats_wl

DIRECT
.0l
B

gtopodd’
DIRECT

clay_fao’
DIRECT
sand_fao’
DIRECT
topo_1nodex’
DIRECT
.B3as

3-L"

2

Fil

nin
-n
T

T 4= Arrange the covers:

m m m m m m m o om om

.TRUE.=Use of ECOCLIMAP

Grid configuration

Model used (here only ISBA)

oy

e,

*Marshes in vegetation type
*Town cover in Rock

, @==1km ECOCLIMAP file to be read
+  *Remove covers < grid cell fraction XRM_COVER

*Remove inland coast < grid cell fraction XRM_COAST
© 4= 1km GTOPO file to be read

] <+— 10km FAO (soil texture) file to be read
<+— 1km Topo indexes (TOPMODEL)

] <+— |SBA configuration

t METEO
FRANCE

. 4= |/O Format




' Offline experiment design

USER PGD.exe
Atmospheric forcing: Sol and vegetation
Princeton Univ. + GPC parametaiismp 1°
3-hr, 1° ECOCLIMAP 1km

PREP . exe

itfalization of prognostic variabl
ARPEGE GRIB file mmp 1°

METEO
% FRANCE



Offline experiment design : PREP.exe

Soil termperature ()

Soil moisture (M2 m)

prognostic variable

o4+

D3

D.2

o

o

METEO
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' Offline experiment design

USER PGD.exe
Atmospheric forcing: Sol and vegetation
Princeton Univ. + GPC parametaiismp 1°
3-hr, 1° ECOCLIMAP 1km

PREP . exe

itfalization of prognostic variabl
GRIB file ) 1°

OFFLIN.exe
|

‘ Runoff “'
‘ Evaporation ‘

Soil moisture,
SNOW,
free water
climatology

Discharge «—

situ observatiohs
METEO
FRANCE
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'SURFEX-TRIP vs. GRACE : 2003-2006

Terrestrial Water Storage= soil moisture + snow + river + plant interception
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Interannual variability
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SURFEX-TRIP vs. GRACE and Discharges

Annual Cycle

IS8A = Soil moisture + Rivers water content +

[ R -
1

!

2007 JFMAMI JASOND

2002 2003 2004 2005 2006
|
.= | Discharges
o =)
,:, [}
s
-1 ] 1 ] 1 ] ] 1 ] 1
19865 1087 158E 1985 15500 193] 15492 1593 15 1505

(Alkama et al. 2009, J. Hydromet, submitted)

19% JFMAMI JASOND
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-1d
2006 2007 JFMAMI JASOND

Lena
-

Lena

* I GRACE

"TcTL

sk

1 | Discharges \, | | 2
i] 1
05

'* | Discharges

as F ﬁ ‘t q ﬁ # ‘

a

1 s L 1 | L 1 L Il [n]
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SURFEX-TRIP vs. GRACE and Discharges

Interannual variability Annual Cycle

2002 2003 2004 2005
3

0
1986 1988 |0 |2 1594 1996 1598 2000 J FMAMIJI JASOND

Variable flow velocity in TRIP (Manning formula)

5 | GRACE "
Gl e R— W"‘-‘ B i 0
5 - 'lul'.. -_24
2002 2003 2004 2005 2006 2000 JFMAMI JASOND

[T

F]

=i

1086 1288 1950 1992 =" 1906 1508 2000 J F M A M _| J ;';-..E_E 'N_[‘:'J
(Decharme et al. 2009, J. Hydromet, submitted) W LY ERANCE



Annual cycle of snow fractions

Lena NSIDC Observations Mackenzie
1 1
038 — Obzerved 08} — Obzerved
—  Simulated —  SBimulated
0,6 } 0,6}
04} 04}
0,2 } 02}
I FM AMI J A S O ND I FM AMTI J A S ONTE

Alkama et al. 2009, J. Hydromet, submitted METEO
( ) ) % FRANCE
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Prospect

CO,, CH,

Land surface

Atmosphere

CO,, CH,

v

Vertical

Vegetation

{ >..l.

N Floodplains

Horizontal

i

TRIP —

I

Deep soil

ETEO
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Satellite-derived
. ISBA-TRIP
wetland estimates .
: floodplains
from Prigent et al. . :
simulation

(2007, JGR).

(Decharme et al. 2008, JGR, 113)

Prospect: Floodplains
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' SURFEX in Earth System Model

ARPEGE V5 (T127 ~1.4°)

SURFEX V5 (T127 ~1.4°)

Coupling /\ /\ [-To suRFEX:
OASIS *Sealice fraction
*SST (sealice)
*Albedo ice
*From SURFEX “From SURFEX
\/ -ggﬂgge \/ *Fluxes (sealice)

GELATO (1°)
TRIP (1°) ' E>
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Test In SST (ERA-40) forced mode (1990-1999):
2m Air Temperature bias to CRU2

Without SURFEX SURFEX but same SURFEX with same
(Very simple ISBA) prewous hydrology “off-line” hydrology
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' SURFEX in Earth System Model

= Especially relevant to study climate sensibility to :

— Continental processes :
* Hydrology
* Snow
* Carbon cycle
* Land use
— Ocean fluxes parameterizations :
* Simple (Louis)
* ECUME

" Important applications (CNRM/CERFACS)
— IPCC (Starting debut 2010)
— Seasonal and ten-years forecast

- <

METEO
FRANCE
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Test In SST (ERA-40) forced mode (1990-1999):
Precipitation bias to GPCC

SURFEX but same SURFEX with same
prewous hydrology “off-line” hydrology

| SGN |

Without SURFEX
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