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Without ocean
What processes are well described?
(→ Results of all programs)

How to improve their representations?

- directly by refining the process representation
- by adding possible interactions between
several other processes

Over the Mediterranean:

- First order interactions with ocean: the
SIMED program

- Additional interactions between surface,
dynamics, chemistry, geochemistry etc.
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Current limits:

 Dust nutrients and their
solubility in atmospheric
models ?

 UV and visible penetration
for biogeochemistry
models ?

 Biogeochemical modelling
in the surface water after
atmospheric inputs ?

 Integrated Mediterranean
biogeochemical 3D
modelling ?

Evolution of
environmental
parameters (T°,

pH…)

Export by particles
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A refined representation of deposition for the ocean
biogeochemical models



  

Deposition of aerosols is already estimated in CTMs such as RegCM and CHIMERE.
More details are needed to precisely force biogeochemical models such as PISCES.

-> Development of a ‘mineral dust speciation’

Use of the [Journet and Balkanski 2014] databases.
Improve interactions between soil, surface and meteorology for dust erosion.

Main goal: Emission, transport and deposition  of three different dust: soluble Iron,
non soluble Iron and other dust.

% of iron in soil (after Journet and Balkanski, 2014).

1.

2. Calculation of hourly mineral dust (with chemical
composition) emissions

3. Transport and deposition with WRF-CHIMERE

People and context:
 CHIMERE: L.Menut (LMD), G.Siour, B.Laurent

(LISA)
 RegCM: M.Mallet (LA), F.Solmon (ITCP)
 Deliverables: Hourly deposition fields over the

Mediterranean. The Peacetime project.

A refined representation of deposition for the ocean
biogeochemical models



  

Different but complementary modeling tools

For a better understanding of regional meteorology and atmospheric composition :

1. The climate regional models RCSM

- developed for long-term simulations

- 1st must be fully coupled
- 2nd processes may be simplified

2. The chemistry-transport models CTM

- developed for hourly variability simulations (used for air quality)

- 1st processes must be precisely described
- 2nd may be coupled

These two kinds of tools will be used to improve our knowledge of all processes and
their possible interations.



  

 A new generation of the CNRM-RCSM (Regional Climate System Model) (after Somot et al. 2008,
Herrmann et al. 2011, Sevault et al. 2014, Nabat et al. 2014, Nabat et al. 2015ab)

 High-resolution (~12km) and fully-coupled (sub-daily) representation of atmosphere, ocean, land,
river, natural and anthropogenic aerosols (+wave and city in options)

 Approach: Climate-scale regional models evaluated on dedicated case-studies.

Modeling tools available and under continuous development
example: The CNRM-RCSM model

People and context:
- MED-CORDEX2
- S.Somot, P.Nabat (CNRM), M.Mallet (LA), F.Solmon (ITCP)



  

Atmospheric chemistry / dynamics interactions:

- Direct effect of aerosols on radiation:
Attenuation due to mineral dust and forest fires on radiation and photolysis

- Indirect effect of aerosols on clouds formation:
Cloud formation changes and impact on transport, radiation, mixing, photolysis
Application to the quantification of the link between aerosols and precipitation extremes.

Example: simulation with (CPL2) and
without (CPL1) coupling between WRF
and CHIMERE for the direct effect and
using OASIS-MCT coupler.

People and context:
- Development of the WRF-CHIMERE coupled version at LMD:
R.Briand, P.Tuccela, D.Khvorostyanov, S.Mailler, L.Menut (LMD)
 
- Direct effect: developed and in use for a 2012 dust transport case over
Europe
- Indirect effect: under development. Application on the impact of aerosols
on intense precipitations, PhD thesis coordinated by P.Drobinski and
S.Mailler

Modeling tools available and under continuous development
example: The WRF-CHIMERE models



  

A common modeling framework:
(1) The aerosol direct effect using several models

Atmospheric chemistry / dynamics interactions:
-> Direct effect of aerosols on radiation:
Definition of a common test case with CNRM/RCSM, RegCM and WRF-CHIMERE
Study of the intense mineral dust plume observed at Lampedusa (22 May 2013)

People and context:
- Observations: ENEA, G. Di Sarra
- Models: CNRM, LA , LMD

Observations of downward SW and LW
irradiances are available at Lampedusa

Unique dust cases for testing
downward LW radiative fluxes
simulated by RCMs



  

A common modeling framework:
Impact of forest fires aerosols on radiation and landuse changes

CO plume due to fires in Greece
(summer 2007)

Emissions : sporadic but huge

Fires emissions:

- interactions between surface and atmosphere
(wind speed, soil humidity, vegetation type)

Fires transports:

- interactions with dynamics : pyroconvection,
impact on radiation

- interactions with chemistry : complex
chemistry in the plume, impact on ozone
photolysis
 
Fires impacts :

- social-economic damages

- destruction of the landuse for long time
(burned aea)

People and context:
- Development of the APIFLAME forest fires
emissions model (S.Turquety et al., LMD)



  

Atmospheric chemistry / continental surface

Interactions between gas and particles / vegetation

Example:
- Direct impact of high ozone concentrations on its dry deposition

To refine and study using the coupled WRF-CHIMERE-ORCHIDEE model.



  

Integrated modeling of the continental water cycle
Towards socio-economic regional scenarios 

Objectives:
- Characterize the impact of climate change
(RCP scenario) on ecosystem services
- Investigation of socio-economic regional 
scenarios liable to mitigate the negative
impact of global change on ecosystem
services

Tasks:
- Include N&P cycles in LPJmL (OT-MED post-
doc)

- Couple LPJmL with Eco3M-MED (OT-MED
post-doc and engineer)

- Force the LPJmL and Eco3M-MED by the
regional RCP scenarios provided by the
REMEMBER (ANR) project

- Investigate relevant socio-economic regional
scenarios and combine them with the
integrated model

Dynamic Global
Vegetation Model (LPJmL)
C (N,P) & water cycles

Hydrodynamic model NEMO-
Med12

Eco3M-MED biogeochemical model

Atmospheric model (WRF)

RCP scenario(s)

People and context:

 Land & Sea Responses to global change in the Mediterranean Basin 
LaSeRMed,  PIs : M. Baklouti, A. Bondeau (funded by the OT-MED Labex)

 M. Baklouti, A. Bondeau, D. Ami, C. Napoleone, P. Batteau, N. Barrier, T.
Arsouze, K. Béranger, P. Drobinski, J.C. Dutay, J. Beuvier , T. Moutin,  L.
Berline, J. M. André, F. Carlotti,  J.-C. Poggiale, ...



  

Implementation of forecasts

Why operate a short-term forecast?

- support for intensive observations
periods

- to provide 'validated' tools to the air
quality networks, operational systems
(such as PREVAIR, MACC)

- a way to understand our model
variability and errors, including the
possible processes interactions

Aladin forecast

DREAM BSC



The possibility to add new sources and estimate their impact on the atmospheric
composition : The forest fires emissions
1. Daily analysis of the MODIS satellite data
2. Chemistry-transport including forest fires using WRF-CHIMERE

Implementation of forecasts



  

Implementation of forecasts

(1) 10m wind speed forecast variability

(2) Mineral dust emissions variability

(3)  Precipitation previsibility

A way to quantify the model variability and the origin of errors after long-range transport.
Impact of the wind speed forecast variability on emissions and long-range transport

Vercelli (Italy)

Zorita (Spain)



  

Implementation of forecasts

(4)       AOD : (D+1)-(D+0)

A way to quantify the model variability and the origin of errors after long-range transport.
Impact of the wind speed forecast variability on emissions and long-range transport

          AOD : (D+3)-(D+0)

(5) PM10 Cap Corse (anthropogenic and natural)

    PM10 Lampedusa (anthropogenic and natural)
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