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’ SURFEX modeling platform

= a global modeling platform

— shared by many national hydro-meteorological services in Europe and
in North Africa

= designed for operational applications: weather forecast, hydrology,
IPCC simulations

— SAFRAN-ISBA-MODCOU (over France)
— SURFEX-TRIP (global)

= Version 8 will be open-source (July 2016)
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The ISBA land surface model simulates: Precipltaion

... assimilates:

ISBA in SURFEX

Atmospheric variables
Air temperature, air humidity

Wind speed
Shortwave and longwave incoming radiation

- multilayer soil hydrology o

- evapotranspiration, CO, fluxes, ...

- carbon stocks | |
' i ! [ pn hesi
- the impact of the long term evolution of the | Mesophyl conductance i

. . Water use efficiency
CO, atmospheric concentration (can be used for * 2 =
climate change impact studies)

Soil water stress

-variables observables from space: LAI, FAPAR,

; . Photosynthesis
SA , LST, SSM Liz;i ;?g ;sfgu;:x Transpiration
“« . ” . . Vegetation canopy
-a “flexible” LAl which can be analyzed at a

given time

Growth / Senescence

Root water extraction

- LAl
- surface soil moisture
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' TRIP

= Coupled to SURFEX

— OASIS-MCT

= Surface
= Groundwaters & %ﬁ /_

3¢
e s
-~ .
- z w, pography
B . otions

River width, W

= |nundations

River height, h_

T R I P @Infiltration

* Bl SURFEX

I I Drainage

. (Decharme et al.

Groundusior reservor R 2012, Climate Dyn)
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Data assimilation

INPUT DATA
LDAS-France (Barbu et al. HESS 2014) | i || rocmiwrn | ooind b
- ISBA-A-gs forced by SAFRAN

Atmospheric forcing

............

-8km x 8 km oo FORECAST YT A
s B A
Sequentia| assimilation (SEKF) 5 S i E-.-.-.—.-.-.:-.-.‘i_f.‘-‘.-.’-.‘-.—.-.-.-.-_-.-.—.i
i | B 5
Active monitoring (assimilation) of L T Emebege | |
- Copernicus GLS LAI T |
- Copernicus GLS surface soil moisture N_“lmnfllj}"ff’f____l_m
Passive monitoring of L e |
- FAPAR L

- SA
- LST

aaaaaaaaaa

The EUMETSAT
Network of
. . Satelite Application
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Data assimilation

LAl (mean monthly values over France)

- - Analysis «--+ Data — Model
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SSM (mean monthly values over France)

Soil moisture [m>m™ ]

Data assimilation
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Data assimilation

LDAS-France vs. crop yield observations vs. WOFOST (JRC)
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Data assimilation

Soil moisture and photosynthesis: 10-day changes in 2011 (spring drought)

April |© ‘;
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Analysis
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Barbu et al. 2014, HESS
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SWI scaled anomaly

Data assimilation

10

LDAS-France: agricultural drought indicators, example of Puy de Dome

10-day scaled anomalies:

SWI LAI
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AGB scaled anomaly

Above-ground biomass
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[Another type of] data assimilation

= Key parameter retrieval from
agricultural in situ observations

11

« Mesophyll conductance

- Soil depth l_ _I - i
Plant type C3 crops Grasslands
Experiment FR-2LL DIF1 DIF2 DIF3 DIFI-NRT FR-2L DIF1 DIF2 DIF3 DIF1-NRT
Median and 1.75 1.75 1.75 1.75 1.75 1.38 1.38 1.50 1.25 1.25
standard deviation  0.40 0.53 0.51 0.53 0.56 0.48 0.49 0.47 0.49 0.42
of optimal gm
(mms™— i)
Median and 125 112.5 812 93.8 100 81.3 68.8 75.0 75.0 75.0
standard deviation 54.0 613 840 63, 64 550 540 55.0 58.0 58.0

of optimal
MaxAWC (mm)
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[Another type of] data assimilation

- Key parameter retrieval from forest inventory data
(JD Bontemps, INRA Nancy)

B’oadl MaxAWC Leaf mass-based nitrogen content
(mm) (%)

Biowasse - Feulllu - cor = 1
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[Another type of] data assimilation

= Key parameter retrieval from forest inventory data
(JD Bontemps, INRA Nancy)
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Impact of climate change on vegetation

Regional impact of climate change for distant
future (2070-2099) on straw cereals

( ):

(top) leaf onset,
(bottom) leaf senescence.
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Impact of climate change on vegetation

Brittany-
Normandy-Picardy
Much earlier leaf senescence of Th:nl?;v:fsct,,l\mszf o S h 1 f I
straw cereals and grasslands. of straw cereals y n t esSIS 10r St raw cereals y
Much more water deficit and grasslands.
at summertime grasslands, and forests

Poitou Jura-
_ Dauphiné
Much earlier
leaf senescence Slightly later
of broadleaf leaf
forests. senescence
of broadleaf
forests.

A

Languedoc-Provence-Corsica

Much earlier leaf onset of straw cereals and grasslands.
Much earlier leaf senescence of needleleaf forests.

Whole of France

Leaf onset of straw cereals and grasslands occurs earlier.
Increased water deficit at summertime.
Straw cereals and grasslands (first cut) are slightly more productive.
Uncertainties in forest productivity.
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Prospects

Data assimilation
* From LDAS-France to LDAS-Monde
* Global reanalysis (0.25° x 0.25°)
¢ Assimilation of albedo (observation operator)
¢ Assimilation of ASCAT sigma0O (observation operator)

Impact of climate change on vegetation
¢ Over the Euro-Mediterranean area

SURFEX evolution

— Improved parameter mapping
 ECOCLIMAP-SG (1km to 300m, more recent satellite observations)

* Vegetation parameters (minimum LAI, SLA, ...)
* Soil parameters (quartz, soil depth)
— Enhanced representation of vegetation ( )

 lrrigation, summer crops
» Forests: more explicit representation of branch/twig mortality, carbohydrate storage

TRIP evolution ( )

* Reservoirs, dams, ...
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Thank you for your attention !
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