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The website

http://mesonh.aero.obs-mip.fr/mesonh

| Mesonh-53 € | Mesonh-52 | Mesonh-410 & | Mesonh-49

(e rece

Research Activity Welcome CRenEBS
Research Projects.
Publications
Meetings News
Gallery 110 Usrs Mesting: 3 Dec 2021
Documentation . Next Tutorak: 13-16 March 2023
Download the latest version Contact information: (1

Meso-NH References
quentin rodiergmeteo.fr

Books and Guides

ek e mesoscale non-hydrostatic model Startng with Meso.
Chemisty Downiond e aest verson
Meso-NH Tutorial e
Meso-NH s the non-hyerostaic mesoscale atmospherlc model of the French research community t has been ooty develope by the
Team's FAQ Laboratolre d'Aérologle (UMR 5560 UPS/CNRS) and by CNRM (UMR 3589 CNRS/Météo-France). Meso-NH:
Extract EcWE
« ncorporat system of equations, for dealing with scales ranging from farge (synoptic to small(arge eddy) scales while calculating budgets:
o « Has a complete set f physical parameterizations, which are paticulary advanced fr the representation of clouds and precipltatio
IS coupled to the surface model SURFEX fo the o surace g diferent surface types (vegetation, iy, ocean, ake)
Source code & data « Allows a multi-scale approach through a grid-nesting technique;
Download « Is a versatile code, vectorized, parallelized, operating in 1D, 2D or 3D designed to handle real situations as well as academic cases;
Gt Sources « Is coupled with a chemistry module (including gas-phase, aerosol, and aqua-phase components) and a lightning module;
N ameiEt . operators p: with . radar, lidar and GPS.
Les oepiy
Since version 5.1, Meso-NH s frely avallable under CeCILC license agreement; Sae LICENSE txt, CeCILLIC_V-an txt (English) and CeCILL.C_VLrtxt (French) for more

Miscellaneous
Information.

About Us.
User Support
User Information
Mall Archive

wiki
RecentChanges
FindPage
HelpContents

I weicome



http://mesonh.aero.obs-mip.fr/mesonh

The website : Research Activity

» Publications list (with URL)

> Meetings : every 2 years for the user's meeting (presentations
are online)

» Some videos and illustrations in a gallery
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The website : Documentation

vvyyy

vVvyyYvyyVvyy

Specific Meso-NH references (by topic)
Scientific docs (by topic + SURFEX)
User's guide (Méso-NH + SURFEX)

Misc. doc
(parallelization, Lagrangian analysis, Forefire, reproductibility)

Docs on graphical tools (ncl, python, vislt, vapor)

Guide for simulations with chemistry

This tutorial : exercices (with solutions) and the presentations
Guide for GIT and Meso-NH setup on several machines

Guide for extracting IFS, ARPEGE, AROME and GFS files
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The website : Code & Data

» Downloading the code and data (PACK + physiographic files)
» GIT sources

» Sample of simulations examples (KTEST)
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The support team

Support at LAERO

Jean-Pierre CHABOUREAU  Scientific coordination 0561332750
Thibaut DAUHUT Scientific coordination in transdisciplinary 0561332755
Juan ESCOBAR Parallelization, HPC, GPU, GENCI interface, web 0561332749
Philippe WAUTELET 1/0, HPC, GPU, big data 0561332745
Joris PIANEZZE Ocean-atmosphere coupling 0561332753
Didier GAZEN Cluster, technology watch 0561332749
Maud LERICHE Chemistry
Support at CNRM

[ jean-pierre.chaboureau@univ-tlse3.fr

E thibaut.dauhut@aero.obs-mip.fr
[ juan.escobar-munoz@cnrs.fr
philippe.wautelet@cnrs.fr

[ joris.pianezze@aero.obs-mip.fr
didier.gazen@aerc.obs-mip.fr

Em.leriche@opgc.fr

Didier RICARD  Parameterization development and general code management 0561079842 [Edidier.ricard@meteo.fr

Quentin RODIER Tool & code management, model coupling, GPU, tutorial 0561079315 Equentin.rodier@meteo.fr

Support mailing list

mesonhsupport@utoulouse.fr
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The scientific doc

Mesonh-53 &3 | Mesonh-52 Mesonh-51 Mesonh-410 3 | Mesonh-49 &3

Research Activity BooksAndGuides
Research Projects
Publications 2 B :

Scientific documentations

Meetings

Gallery

hemistry and Aerosols, @Part V: Budget and Diagnestics |

Documentation
Meso-NH References

* Surfex Scientific documentation (version August 3, 2012)
Click here for the @ pdf version, more on @ http://www.cnrm.meteo.fr/surfex/

Graphic Documentation

User's guides

Chemistry
Meso-NH Tutorial « Meso-NH User's guide MASDEVS-5-0 (version July 21, 2021)

Team's FAQ click here for the Wl pdf version

Extract ECMWE « SURFEX User's guide version 8.1

AROME/ARPEGE look for the latest version on @ hitp:/jwww.umr-cnrm. frsurfex//spip.php?rubrique10
GFS

Model Updates from 5.4 to 5.5
Source code & data
Download o @update_from_masdev54_to_550.pdf
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The Meso-NH Atmospheric Simulation System:

Scientific Documentation

Part I: Dynamics

General Presentation

Basic Equations

Coordinate Systems
Discretization

Lateral Boundary Conditions
Grid Nesting

Advection Schemes
Numerical Diffusion Terms

The Pressure Problem

21

37

49

57

65

81

85
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The Meso-NH Atmospheric Simulation System:

Scientific Documentation

Part 1I: Model Setup

Initial Fields for Idealized Flows
Forced Mode Version

Initial Fields for Real Flows
Bogusing for Cyclones
Physiographic Data

Surface Processes Scheme

13

17

35

41

57

10/22



The Meso-NH Atmospheric Simulation System:

Scientific Documentation

Part III: Physics

The radiation parameterizations

Turbulence Scheme

EDKEF Shallow Convection Scheme

Convection Scheme

Microphysical Schemes for Warm Clouds

Microphysical Scheme for Atmospheric Ice

The 2-moment mixed-phase microphysical scheme LIMA
Sub-Grid Condensation Schemes

Electrical Scheme

35

55

65

81

107

141

189

205

11/22



The Meso-NH Atmospheric Simulation System:

Scientific Documentation

Part IV: Chemistry and Aerosols

Basics for the chemistry and aerosols
Atmospheric Chemistry

Clouds and chemistry

Aerosol Schemes

Clouds Processing of Aerosols

21

33

43

57
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The Meso-NH Atmospheric Simulation System:

Scientific Documentation

Part V: Budget and Diagnostics

1 Budget Analysis 3

2 Diagnostics 7
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The user’s guide

Mesonh-53 &3 | Mesonh-52 Mesonh-51 Mesonh-410 3 | Mesonh-49 &3

Research Activity BooksAndGuides
Research Projects

Publications

Scientific documentations

Meetings
Gallery « Meso-NH Scientific documentation version MASDEVS-5 (version 21 July 2021)
@ Part I: Dynamics, @Part Il: Model Setup, @ Part Iil: Physics, @ Part IV: Chemistry and Aerosols, @Part V: Budget and Diagnostics
Documentation

* Surfex Scientific documentation (version August 3, 2012)

Meso-NH References
Click here for the @ pdf version, more on @ http:/www.cnrm.meteo.fr/surfex/

Graphic Documentation

User's guides

Chemistry
Meso-NH Tutorial « Meso-NH User's guide MASDEVS5-5-0 (version July 21, 2021)

Team's FAQ

Extract ECMWF « SURFEX User's guide version 8.1

AROME/ARPEGE look for the latest version on ® http://www.umr-cnrm.frisurfex//spip.php?rubriquel0
GFS.

Model Updates from 5.4 to 5.5
Source code & data
Download o @update_from_masdev54_to_550.pdf
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The user's guide

1

Introduction . .. .... ... ... . L oo

Installation of MESONH . .. ... ... ..o

The Meso-NH files . . . . ... ... .. ..
3.1 The FO0 namelists
3.2 The Meso-NH files

The diachronic file .. . .. ... Lo

The physiographic file . . . ... ... .00
24 Theoutputfile . . ... .. ... Lo
3.3 References

Creation of MESO-NH physiographic data file
11 PREP_PGD

4.1.1  Namelist NAM_CONFIO . ... ... ... ..........
4.12  Namelist NAM_CONF_PGD . ... ... ... ... ...
4.1.3  Namelist NAM_PGDFILE . .. ... .. ... ... .. ...
4.1.4  Namelist NAM_ZSFILTER . .. ... ... .. ... .....
4.1.5  Namelists for the externalized surface . . . .. ... ... ..

4.16 Examples of PRE_PGDLnam file . . ... .. ... ...
12 Modification of PGD files for grid-nesting: PREP_NEST_PGD
13 Zoom of a PGD file: ZOOM _PGD

Preparation of an ideal simulation : PREP_IDEAL_CASE . .
5.1 Overview of PREP_IDEAL_CASE functionalities
5.2 The input: the PRE_IDEALnam file

5.2.1  Namelist NAM_AERO_PRE (init. aerosol scalar \..erhl('x)
Namelist NAM_BLANK (available variables) . . .. . .. ..
Namelist NAM_CH_MNHCn_PRE (init. chemistry

The synchronous backup file . . . .. ...

alar variables) . . .
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The user's guide

5.2.4  Namelist NAM _CONFIO

B

5.2.7 Namelist NAM _CONFZ (configuration variables for splitting along =) . . .
5.2.8 Namelist NAM_DIMn_PRE (contains dimensions)
5.2.9 Namelist NAM_DYNn_PRE (pressure solver)
5.2.10 Namelist NAM_GRID PRE (grid definition}
5.2.11 Namelist NAM _GRIDH_PRE (horizontal grid definition)
5.2.12 Namelist NAM _GRn_PRE (surface scheme choice)
5.2.13 Namelist NAM_LBCn_PRE (lateral boundary conditions)
5.2.14 Namelist NAM_LUNITn (logical unit names)
5.2.15 Namelist NAM_PERT _PRE (set analytical perturbations)
6 Namelist NAM_REAL_PGD (PGD file flags)
17 Namelist NAM _SLEVE (smoothed orography for S|
5.2.18 Namelist NAM_VER _GRID (contains vertical grid definition)
5.2.19 Namelist NAM_VPROF _PRE (variables for CIDEAL ='CSTN' or '/RSOU")

5.3 Namelists for the externalized surface

531 Principles .

53.2 Examples: .. ... ... L Lo

5.4  Free-format part
5.4.1

5.4.2

4 The forced version . .

5.4.5 The advective forcing

5.4.6  The relaxation foreing . . . .. .. ... ...

54.7 Discretized orography . . .. ... ... ...

5.5 Example of PRE_IDEAlLnam :

Namelist NAM_CONF_PRE (configuration variables) -
5.2.6 Namelist NAM_CONFn (configuration variables for modeln)

3 Constant moist Brunt-Vaisala case :
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The user's guide

Namelist NAM_BLANK
Namelist NAM_CH_CONF ( file names) . . .

Namelist NAM_CONFIO . ... .. ... 0 oo
6.2.5 Namelist NAM_CONFZ . ... ... ... .. . ... ... ... ...,
6.2.6 Namelist NAM_FILE_NAMES ( file names) . . .. ... ..........
6.2.7  Namelist NAM_HURR_CONF (hurricane filtering and vortex bogussing) .
6.2.8 Namelist NAM_REAL_CONF (configuration variables) . . . . .. ... ..
6.2.9  Namelist NAM_VER_GRID (vertical grid definition) . . ... .. ... ..

6.2.10 Namelists of the externalized surface for PREP_REAL_CASE . . . . . ..
6.2.11 Free formatted part : Vertical grid . . . .. .. ... ... .. ... ...

2 Second free formatted part related to chemical species . . . . . ...
6.213 Examples of namelist file PRE_REALLnam . . .. ... ... ... ....
6.3 Processing of extra fields in AROME GRIB file

Horizontal interpolation from a MESO-NH file: SPAWNING ... ... ..
7.1 Presentation

7.2 The input SPAWN L nam file

7.2.1  Namelist NAM_BLANK . ... ... ... ... .. ... ... .....
7.2.2  Namelist NAM_GRID2 _SPA (manual definition of domain) . . . ... ..
7.2.3  Namelist NAM_LUNIT2_ SPA (file names) . . ... ... ... .......
7.24  Namelist NAM_SPAWN _SURF ... ... ... .. .............
PREP_SURFEX ... ... ..ttt

81 Presentation

8.2 The file PRE_REALlnam

Perform a MESONH simulation . ... ... ..................
9.1  Presentation

O Thoe vt EVCR @0 v o 210

R

-1
-1
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The user’s guide : namelist sub-groups

9.2.33 Namelist NAM_DYNn (parameters for the dynamics of model n)

Fortran name Fortran fype | default walue
XTSTEP real 60.
CPRESOPT 1 characters | 'CREST'
NITR integer 4
LITRADJ logical TRUE
XRELAX real L
LHORELAX_UVWTH | logical FALSE
LHORELAX_RV Togical FALSE
LHORELAX_RC logical FALSE
LHORELAX_RR Togical FALSE
LHORELAX_RI Togical FALSE
LHORELAX_RS logical FALSE
LHORELAX_RG logical FALSE
LHORELAX_RH logical FALSE
LHORELAX_TKE logical FALSE
LHORELAX ! armay logical | FALSE
LHORELAX ! logical FALSE
LHORELAX_! logical FALSE
LHORELAX ! logical FALSE
logical FALSE
logical FALSE
logical FALSE
LHORELAX_! logical FALSE
LVE_RELAX logical FALSE
LVE_RELAX_GRD logical FALSE
NRIMX integer 1
NRIMY integer 1
NRIMKMAX real 1/(100 = 60.)
XT4DIFU real 1800.
XT4DIFTH real 1800.
XT4DIFSV real 1800.

It contains the specific dynamic parameters for the modesimulation.tex] n. They are in-
cluded i the module MODD_DYNn.

o XTSTEP : @8 in seconds. If the model is not the DAD model, XTSTEP is not
taken into account but NDTRATIO in NAM_NESTING.

e CPRESOPT : Pressure solver option. 3 choices are implemented in MESONH for the

moment (see the Scientific documentation for more details) -
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The user’s guide : variables names
lﬂ.2.lﬂ(fl§\k‘nlvnri:\hl(:s................................ 189
10.2.11 Aerosol variables . . ... ... ... ... 100
10.2.12 Production of NOx by lightening flashes . . . . .. .. ... ... ... ... 190
10.2.13 GPS synthetic delays . . . . . . .. B . ]
10.2.14 Computing Satellite image from a MESO-NHrun. .. ... ... ... ... 192
0215 Radar . .. .. ..o 195
206 Lidar . ... . 199
10217 Aircraft and balloon .. . ... ..o 199
10.2.18 Interpolation on altitude, isobaric and isentropic levels . . . ... ... ... 200
10219 Clustering . . . .. . ... ... ... 200

10.2.20 Coarse graililg . . . . . v v v v v v v vt vt e v e e e e . 201

0.3 Externalized surface diagnostics 202
0.4 Examples of DIAG1.nam 203
11 Compute spectra after a MESO-NH simulation . . . ... ... ... ... 205
11.1 Presentation 206

1LL1 Input file . .. ..o L oL 205
ILL2 Omtputfiles . . ... ... L L 206

2 The namelist file SPEC1.nam 205
11.2.1 Namelist NAM_SPECTRE_FILE . .. ... ................. 205
11.2.2 Namelist NAM_SPECTRE . . .. ... ... ... .. ............ 206
11.2.3 Namelist NAM_ZOOM_SPECTRE . . ... ... .. ... ... ... ... 207
1124 Namelist NAM_DOMAIN_AROME. . ... ... .. ... .........207

A Name of the variables in MESONH

B Example of initialisation sequence for grid-nesting run . . . . . . . . .. .. 213
C LES diagnostics . . . v o v vt vt ittt e e e 217
C.1 Notations . . . . . 21T
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The user’'s guide : variables names

Name Dim | Meaning Unit
ACPRC D Accumulated Cloud Precipitation Rain Rate mm
ACPRG D Accumulated Precipitation Graupel Rate mm
ACPRH D Accumulated Precipitation Hail Rate mm
ACPRR D Accumulated Precipitation Rain Rate mm
ACPRS D Accumulated Precipitation Snow Rate mm
ACPRT D Total Accumulated Precipitation Rate mim
AZIM 2D azimth rad
CG_RATE 2D CloudGround lightning Rate 5
CG_TOTAL_NB | [2D| | CloudGround lightning Number -
CLDFR 2D Cloud fraction
CLEARCOL_TM1| [2D) Trace of cloud -
DIR_ALB 2D Direct albedo -
DIRFLASWD 2D Direct Downward Long Waves on flat surface W/ m®
DIRSRFSWD 2D Direct Downward Long Waves W/ m*
DSVCONVxxx 3D Convective tendency for scalar variable s
DSVCONV_LINOK [3D Convective tendency for linox s
DRCCONV 2D Convective R_ ¢ tendency s
DRICONV 2D Convective R_1 tendency s
DRVCONV 2D Convective R_v tendency s
DTHCONV 2D rective heating/cooling rate K/s
DTHRAD 2D Radiative heating/cooling rate K/s
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The

user’'s guide : variables names

Name Dim | Meaning Unit
PRSCONV 2D Convective instantaneous Precipitation Rate for Snow | mm/h
RCT 3D Cloud mixing Ratio at t tine kg kg
RGT 3D Graupel mixing Ratio at ¢ time &
RHODREF 3D Dry density for reference state with orography m?
RHOREFZ 1D rhodz for reference state without orography m?
RHT 3D Hail mixing Ratio at ¢ time g
RIT 3D Ice mixing Ratlo at ¢ time g
RRT 3D Rain mixing Ratio at ¢ time g
RST 3D Snow mixing Ratio at ¢ time g
RVFRC 1D [r‘)n.“fr‘)t)f,,. forcing vapor mixing ratio =
RVT 3D Vapor mixing Ratio at £ time g
SCA_ALB 2D Scattered albedo -
SCAFLASWD 2D Scattered Downward Long Waves on flat surface W/m®
SVTnmn ID] | User or passive scalar variables af f time Yz kg
TENDRVFRC | [1D] | (@ro/0)fre
TENDTHFRC D] | (80/5t) e
THFRC 1D 0 yr. forcing potential temperature
THT 3D potential temperature at ¢ time
THVREF 3D Thetav for reference state with orography
THVREFZ 1D thetavz for reference state without orography
TKET 3D Turbulent Kinetic Energy at ¢ time
TSRAD 2D Radiative Surface Temperature
UFRC 1D zonal component of horizontal foreing wind m/s
ur 3D horizontal component U of wind at ¢ time m/s
VFRC 1D meridian component of horizontal forcing wind m/s
VT 3D horizontal component V of wind at ¢ time m/s
WFRC [D] vertical foreing wind m/s
WT 4D vertical wind at # time m/s
ZENITH 2D zenith rad
5 2D orography m
ZSMT 2D smoothed orography for SLEVE vertical coordinate m
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The SURFEX doc

http://www.umr-cnrm. fr/surfex/
SURFEX tutorial : twice a year (november and march)

) Links

Contents
General presentation Welcome to the SURFEX Home Page

Coordination

Get the code and browser
Scientific documentation
Technical documentation

. " now p
Versions documentation Bulk to detailled
U @i snow processes

Physiographic maps
Various tools

The STRATO tests base
Training courses
Contact us

Useful links

Forum

WORKSHOP

SURFEX (Surface Externalisée, in French) is a surface modelling platform
developed by Météo-France in ion with the scientific i

SURFEX is composed of various physical models for natural land surface,
urbanized areas, lakes and oceans. It also simulates chemistry and aerosols
surface processes and can be used for assimilation of surface and near surface
variables.


http://www.umr-cnrm.fr/surfex/

