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Context

= Aclimate service based on seasonal hydrological forecast had
been developed (FP7 — EUPORIAS project) and is now
operated over France in real time

= In the framework of the H2020 — MEDSCOPE project, this
climate service will be extended to other area in the
mediterranean region
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Plan

1) Seasonal hydrological forecast application over France
2) How we plan to use UERRA data
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1) Seasonal hydrological forecast application over France

= First component : Atmospheric forecasts from SF systems | ga;50nal forecast system

— Available each month — Lead-time: 7months

Atmosphere
ARPEGE-Climat V6.2.5
T359 (0.5°), 91 levels

— 51 members
— Resolution @ 0.5° msm_oﬁ
— Re-forecast (hindcast): Period 1993-2016

3h

3h

Sea Ice 3h
GELATO V6

— Need to be corrected to force impact models

Meteo-France system 6 - RR - Bias (mm/day)
Init. : 5 (MAY) - Lead Time : 1 (JJA)
reference GPCP 1993-2016
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1) Seasonal hydrological forecast application over France

= Correction of daily precipitation & 6h-temperature with quantile mapping
=  Data used to compute quantiles:
— Hindcast of the SF system: 1993-2016 period — 25 members

—  SAFRAN reanalysis (atmospheric parameters at surface level - 8km resolution)
available over the hindcast period

r Improvement of daily precipitation:
Cumulative distribution function of daily precipitation (month of June)

B SAFRAN (ref) B SAFRAN (ref)
B Raw SF M Corrected SF

Cumulative percent
Cumulative percent
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1) Seasonal hydrological forecast application over France

Second component: Hydrological model chain
— SURFEX (soil water & energy budgets) + MODCOU (river routing)

— Runs @ 8km over France

SURFEX

-
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1) Seasonal hydrological forecasts application over France

=  For each forecast, the hydrological chain needs to be initialized with realistic values
—  SAFRAN-SURFEX-MODCOU reanalysis available since 1958 provide initial states

to run the system over the hindcast period

—  SAFRAN-SURFEX-MODCOU real-time analysis (runs every daily) provide initial

states for real-time forecasts

Seasonal forecast system

Atmosphere
ARPEGE-Climat V6.2.5
T359 (0.5°), 91 levels

OASIS MCT vs.o@ 3h

Sea Ice

3h

| GELATOV6 Al '
Ocean < J
[o E":.. ] e .‘ 4 I | ‘.. V‘.V.‘

Interpolation
Correction

SAFRAN reanalysis

Initial states from

SAFRAN-SURFEX-MODCOU

analysis system

Hydrological model chain SURFEX-MODCOU

Vegetation

. — gl River flows
_ %>/ (At: 3h
- ﬁiﬂ:hﬁ"l"‘h ‘?;ih.{-;-;f_"_(::» )
\‘»:\—k., 5 e :-'Z o

L Aquifer
*H At=1Day |
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1) Seasonal hydrological forecast application over France

Performance:

— Comparison over the hindcast period between the reference and the seasonal
hydrological forecast application

|
 Reference (SAFRAN SURFEX MODCOU reanalysis)
480 | M Seasonal Hydrological Forecast Application ©

METEO

Month of initialization : May | Period 1993 -2016 ™"
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Forecasts (black/grey) and observations (blue)

1) Seasonal hydrological forecast application over France
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METEO-FRANCE Sys. 6 -
Init. : & - Lead Time : 0 (MAY)
reference SIM2 1994-2016

DEB METEO-FRANCE Sys. 6 -
Init. : 5 - Lead Time : 1 (JUN)

DEB

reference SIM2 1994-2016

Correlation : 0.87

( after linear detrending : 0.88 ) Correlation : 0.53

( after linear detrending : 0.62)
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forecasted year

forecasted year

Correlation

September

October
November
December

January

February

March

April

— Quality depends on the month of initialization and the lead-time

=> Before using a real time forecast it's worth analyzing the quality of the re-forecast
experiment for this specific initialization month
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1) Seasonal hydrological forecast application over France

Real-time production:
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Monthly briefing with end-user: authority which manages lakes over the Seine basin.
Aim: Fill lakes during winter in order to reduce winter-floods + ensure river flow during

low flow period

Comparison with climatological forecast, i.e. hydrological model chain forced by past
year meteorological conditions

Climatological Hydrological
Forecast Application Hydrological model chain SURFEX-MODCOU
Vegetation
SAFRAN reanalysis - CHED
1958-2017 @@ = W £ BB = =m
>
Initial states from N T\ Riverflows
SAFRAN-SURFEX-MODCOU p " (At 3h)
analysis system RN — 2
_ Aquifer
T~ | At=1Day
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1) Seasonal hydrological forecast application over France
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[ Historique des débits de la réanalyse SIM2 1993-2016 Record humide
600 - [ Scénarios historiques 1993-2016 pour 2018 NON CALIBRES Décennal humide Q90 (ﬂ -
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550 -1 & Débit réanalyse de 1995 / Rejeu 1995 avec état initial 10 2018 Quinquennal sec Q20  FRANCE [-
4 Débit réanalyse de 1999 / Rejeu 1999 avec état initial 10 2018 Décennal sec Q10
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Climatological forecast
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[ Historique des debits de la reanalyse SIM2 1993-2016

Record humide

600 - [ Prevision saisonniere MF6 (init. 10/2018) Decennal humide Q90 [ﬂ -
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2) How we plan to use UERRA data

mediterranean basin (Proof of concept)

Seasonal forecast system

Atmosphere
ARPEGE-Climat V6.2.5
T359 (0.5°), 91 levels

MEDSCOPE: Extension of the seasonal hydrological forecast system over the

Interpolation
Correction

SAF SIS
itial states fro
SAFRAN-S -MODCOU

analysis system

Hydrological model chain SURFEX-MODCOU
Vegetation
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2) How we plan to use UERRA data

=  Replace SAFRAN data by MESCAN data

Seasonal forecast system Hydrological model chain SURFEX-MODCOU
Vegetation

Atmosphere
ARPEGE-Climat V6.2.5
T359 (0.5°), 91 levels

OASIS MCT vs.o@ 3h B
GELATO V6 a Interpolation -
J — .
o Correction _
K:::_""“‘ — """T._'."T':"t-_'l River S
MESCAN reanalysis ——— N\ H
- \“‘:1 e ___#--E?}'
itial states fro [ Koifer
L quifer
SAFRAN-S . -MODCOU < | At=1Day
analysis system ~L
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2) How we plan to use UERRA data

0 Replace SURFEX-MODCOU by SURFEX-CTRIP

= Use initial states from MESCAN-SURFEX-CTRIP reanalysis

Seasonal forecast system

Atmosphere

ARPEGE-Climat V6.2.5
T359 (0.5°), 91 levels

3h

3h
G |

OASIS MCT vs.o@ 3h

Interpolation
Correction

MESCAN reanalysis

Initial states from
MESCAN-SURFEX-CTRIP
analysis system

Hydrological model chain SURFEX-CTRIP

20 diffusive Aquifer
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Conclusion

Using data from UERRA we plan to adapt a national climate service at european scale. Area
of interest: probably some large watershed over the mediterranean basin such as Rhone /
Po / Ebre

Use of UERRA data:

— Iin order to correct seasonal forecast outputs (MESCAN reanalysis: daily precipitation +
6H values for other parameters)

— In order to initialize seasonal hydrological forecast with initial states from SURFEX-
CTRIP reanalysis
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Thank you for your attention
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