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Project overview and objectives

UERRA (Uncertainties in Ensembles of Regional ReAnalyses)

- European project

- Production and development of an ensemble system of regional reanalysis

- Estimation of ECVs uncertainties

Objectives

- Setup of a coupled hydro-meteorological modelling system

- Climatology of land surface variables

- Long time series of discharges over the main European rivers

- Evaluation of the system (observations in situ)

@

R METEO

"te
@ EMS 2016 — 14/09/2016 " fk. ke FRANCE

‘j

Z




2
'The coupled hydro-meteorological modelling system

Atmospheric
data

T2m, Hu2m,
:  Rain, Snow, :
. Wind, SW, LW, :
. Pressure, etc. :

resolution : 5.5 km
time step: 6h, 3h, 1h

N
Cs URA
EMS 2016 — 14/09/2016 "J;:;f;:;ra;m:&“

BN .



2
'The coupled hydro-meteorological modelling system

Atmospheric Surface Model
P
data SURFEX v.8
...... sz’Huzm’.

:  Rain, Snow,
. Wind, SW, LW,
. Pressure, etc.

resolution : 5.5 km

time step: 6h, 3h, 1h

SPIN UP : 10 ans
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The coupled hydro-meteorological modelling system

Atmospheric Surface Model
b
data SURFEX v.8
...... sz,Huzm, LSM : ISBA-A-gs
:  Rain, Snow,
Wind, SW, LW, : runoff/drainage

Pressure, etc.

: groundwater recharge :
floodplains water budget

evaporation fluxes :
soil moisture, snow, etc. :

resolution : 5.5 km
resolution : 5.5 km time step: 3h

time step: 6h, 3h, 1h

SPIN UP : 10 ans
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The coupled hydro-meteorological modelling system

Atmospheric g Surface Model ) . OASIS ~ Hydrological
DB 1 Model
data SURFEX v.8 || i, Soupler

...... sz’Huzm’. LSM ISBA-A-gS
:  Rain, Snow,
‘rrnd’ S:V’ It‘w’ runoff/drainage ;

essure, etc. :| groundwater recharge [+

floodplains water budget

evaporation fluxes :
soil moisture, snow, etc. :

resolution : 5.5 km
resolution : 5.5 km time step: 3h

time step: 6h, 3h, 1h

SPIN UP : 10 ans
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The coupled hydro-meteorological modelling system

Hydrological

&
N

Atmospheric Surface Model
P
data SURFEX v.8
...... sz’Huzm,.

: Rain, Snow,
. Wind, SW, LW, :
. Pressure, etc.

resolution : 5.5 km
time step: 6h, 3h, 1h

SPIN UP: 10 ans

resolution : 5.5 km

grid = Lambert

LSM : ISBA-A-gs

---------
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resolution : 0.5°
grid = LATLON REG
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The coupled hydro-meteorological modelling system

Atmospheric L Surface Model || oasis || Hydrological
1l |~ Model
data SURFEX v.§ || i, coupler :
...... sz’Huzm’ LSM - ISBA-A-gs
s Rain, Snow,
Vl‘;ll'l:sl;s::],eltzv, runoff/drainage river discharge (day/month)

groundwater recharge |&-|----5

floodplains water budget floodplain fraction

_ +*| flood potential infiltration
evaporation fluxes water table depth :
soil moisture, snow, etc. : T ——

resolution : 0.5°

grid : LATLON REG

resolution : 5.5 km
resolution : 5.5 km time step: 3h

time step: 6h, 3h, 1h time step: daily

SPIN UP : 10 ans
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' The different atmospheric forcing

MODEL DOWNSCALED
~ Alaro Model
11km/6h 11km/6h
+ Reanalysis 11km/6h
l Static downscaling l
Alaro DS
5.5 km/6h 5.5 km/6h

: RA
R|
bles

EMS 2016 — 14/09/2016 .Ev"éiifiﬁfééliZ?iis

w




The different atmospheric forcing

MODEL DOWNSCALED MODEL FORECAST

~ Alaro Model

11km/6h 11km/6h

+ Reanalysis 11km/6h 9-0) ity ls
l Static downscaling l
Alaro DS
5.5 km/6h 5.5 km/6h
RA S
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The different atmospheric forcing

MODEL DOWNSCALED MODEL FORECAST
Alaro Model Aladin
| R
+ Reanalysis 11km/6h 5.5 km/6h 5.5 km/3h 5.5 km/1h
l Static downscaling l
Alaro DS
5.5 km/6h 5.5 km/6h
RA I
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The different atmospheric forcing

MODEL DOWNSCALED MODEL FORECAST
~ Alaro Model Aladin
+ Reanalysis 11km/6h 5.5 km/6h 5.5 km/3h 5.5 km/1h
l Static downscaling l
Alaro DS
5.5 km/6h 5.5 km/6h

MESCAN reanalysis (T2m, Hu2m, PP)
Low Density Network

MESCAN reanalysis (T2m, Hu2m, PP)

Reference Density Network
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The different atmospheric forcing

MODEL DOWNSCALED MODEL FORECAST

~ Alaro Model Aladin

+ Reanalysis 11km/6h 5.5/km/6h 5.5 km/3h 5.5 km/1h
l Static downscaling l
Alaro DS
5.5 km/6h 5.5 km/6h
/
/
MESCAN reanalysis (T2m, Hu2m, PP) / MESCAN reanalysis (T2m, Hu2m, PP)

Low Density Network Reference Density Network

5.5 km/6h 5.5 km/6h 5.5 km/6h
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’ The different atmospheric forcing

MODEL DOWNSCALED MODEL FORECAST
Alaro Model Aladin
 llkm/6h 11km/6h forecast
| 5.5 km/6h || 5.5 km/3h || 5.5 kn/lh

+ Reanalysis 11km/6h — 9
Static downscaling
Alaro DS
5.5 km/6h 5.5 km/6h

~

\
MESCAN reanalysis (T2m, Hu2m, PP) MESCAN reanalysis (T2m, Hu2m, PP)

Low Density Network q Reference Density Network

5.5 km/6h 5.5 km/6h 5.5 km/6h 5.5 km/6h 5.5 km/6h 5.5 km/6h
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Comparison of the different precipitation datasets
- over France in comparison to SAFRAN reference -

ALADIN FORECAST 6h ALADIN FORECAST + MESCAN 6h ALADIN FORECAST + MESCAN REF 6h

Precipitation (mm/year)

0 800 1600 2400 50°Nf*

45°N

Fig. 2. France maps of the annual cumulative 2006 precipitation
obtained with the ensemble of UERRA precipitation, compared

@ to SAFRAN reference data RA ME[TaEO
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Comparison of the different precipitation datasets
- over France in comparison to SAFRAN reference -

ALADIN FORECAST 6h ALADIN FORECAST + MESCAN 6h ALADIN FORECAST + MESCAN REF 6h

1. Aladin FC > SAFRAN in mountainous areas

Precipitation (mm/year)

0 800 1600 2400 50°Nf*

45°N

Fig. 2. France maps of the annual cumulative 2006 precipitation
obtained with the ensemble of UERRA precipitation, compared

@ to SAFRAN reference data RA ME[TaEO
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Comparison of the different precipitation datasets
- over France in comparison to SAFRAN reference -

ALADIN FORECAST 6h ALADIN FORECAST + MESCAN 6h ALADIN FORECAST + MESCAN REF 6h

1. Aladin FC > SAFRAN in mountainous areas
2. Aladin FC < SAFRAN in plains

Precipitation (mm/year)

0 800 1600 2400 50°Nf*

45°N

Fig. 2. France maps of the annual cumulative 2006 precipitation
obtained with the ensemble of UERRA precipitation, compared

@ to SAFRAN reference data RA
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Comparison of the different precipitation datasets
- over France in comparison to SAFRAN reference -

ALADIN FORECAST 6h ALADIN FORECAST + MESCAN 6h ALADIN FORECAST + MESCAN REF 6h

S W e

0° 5°E

1. Aladin FC > SAFRAN in mountainous areas
2. Aladin FC < SAFRAN in plains

3. The Mescan reanalysis improves the precipitation

5°E

Precipitation (mm/year)

4. Importance of the observation network

800 1600 2400 50°Nf*

45°N

Fig. 2. France maps of the annual cumulative 2006 precipitation
obtained with the ensemble of UERRA precipitation, compared "
to SAFRAN reference data ERA
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0 800 1600 2400 5PeNf

Comparison of the different precipitation datasets
- over France in comparison to SAFRAN reference -

ALADIN FORECAST 6h ALADIN FORECAST + MESCAN 6h ALADIN FORECAST + MESCAN REF 6h

S W e

Aladin FC > SAFRAN in mountainous areas
Aladin FC < SAFRAN in plains

The Mescan reanalysis improves the precipitation

5°E

Precipitation (mm/year)

Importance of the observation network
Alaro DS << SAFRAN

A

Fig. 2. France maps of the annual cumulative 2006 precipitation
obtained with the ensemble of UERRA precipitation, compared "
to SAFRAN reference data ERA
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Diurnal cycle - clear sky conditions
| | |

800

S
o
o

Incoming Solar Radiation (W/m2)

0

— Observation
— Aladin fc 6h
Aladin fc 3h
Aladin fc 1h |}
Alaro ds 6h

00:00 05:00 10:00

Fig. 3. Diurnal cycle of ISR obtained in south of France for a day with clear sky

15:00

20:00

00:00

Comparison of the different incoming solar radiation

conditions with Aladin forecast at different time steps, in situ observation and Alaro
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Evaluation of TRIP river discharge simulations

60°N
GRDC Network

Global Runoff Data Center observations

50°N}..
For the 2006-2010 period

101 stations with daily observations

40°N|-..

Monthly observations on Spanish
and Italian rivers

30°N}-

0° 20°E " A0°E
Fig. 4. Map of GRDC stations available between 2006 and
2010 over the UERRA domain
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Impact of forcing on the TRIP river discharge
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River Discharge (mm/day)
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Impact of forcing on the TRIP river discharge
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' Impact of forcing on the TRIP river discharge
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' Impact of forcing on the TRIP river discharge
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' Perspectives

- Production of an ensemble of land surface variables with the
coupled hydro-meteorological modelling system

- Evaluation of the different simulation data sets

- simulated snow depth vs. observation network
- TRIP river discharge vs. the GRDC data
- the latent and sensible heat fluxes vs. the fluxnet product

- Quantification of uncertainties
- Improvement of the TRIP resolution from 0.5° to 0.1°

- Impact study on the river discharge simulations
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