

    
      
          
            
  
Welcome to NorESM1 documentation!

NorESM1 is the Norwegian Earth System model used for CMIP5. The model is based on the CCSM framework (http://en.wikipedia.org/wiki/Community_Climate_System_Model). However, NorESM has special features developed by Norwegian researchers.

The purpose of the NorESM1 documentation is to provide a common place for NorESM users
and developers to share information.


	What tools are you using?


	Which version should I run for what purpose? etc.




NorESM version 2 documentation is found here:
https://github.com/NorESMhub/NorESM/edit/noresm2

If you have any questions, create a new issue on github at https://github.com/NorESMhub/norESM-docs/issues
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Introduction

NorESM1 is the Norwegian Earth System model used for CMIP5. The model is
based on the CCSM framework
(http://en.wikipedia.org/wiki/Community_Climate_System_Model). However,
NorESM has special features developed by Norwegian researchers.

Main references are:

GMD - Special issue The Norwegian Earth System Model: NorESM; basic
development, validation, scientific analyses, and climate scenarios

http://www.geosci-model-dev.net/special_issue20.html
[1]
[2]
[3]
[4]

This website contains information shared between NorESM developers and
users.


Obtaining a version of the model


	The development version has been moved to git: Obtain a
copy through git clone
https://githubUserName@github.com/metno/noresm.git You first need
to be registered as a noresm user on github (see detailed info in
Obtain a copy of the model (using git).




If you are on a normal ubuntu PC and want the source code, you might see
that “svn checkout” complains about “gnome keyring”. If you see this
problem, the solution is here:
http://askubuntu.com/questions/206604/svn-and-gnome-keyring


	Need access to other versions: Special access document:




https://docs.google.com/a/met.no/document/d/1G1ezxtBhzDyNWwrKJYWmp8gn402bOWThe_6gN00PDMQ/edit?usp=sharing



Running / Configuring the model


	Newbies guide to running NorESM


	Advanced configuration (NorESM1)


	Fluxes crossing boundaries






Develop the model


Setting up at different machines

Most developers compile and run NorESM on hexagon (hexagon.bccs.uib.no).
That machine uses the portland group fortran compiler. Most developers
develop the code on that machine using “develop/compile/run/analyze
print statments” on that machine.

Some experiments have also been done with compiling running CAM on a
normal Linux PC in order to use interactive debuggers. (see below)

Setting up CAM on your own linux PC



Issue tracker

Any development should ideally be agreed with the NorESM development
team and be properly described in the issue tracker, see the link below

Using the issue tracker

If you have changed the model and want to merge your changes to the
trunk, your model has to pass some tests:



Testing

Test list for NorESM



Version control best practices


	
	NEW: After switching to git (13th november 2015) the
	svn-repository is read-only. Some advice on how to use the new
git-repository are available here:
Obtain a copy of the model (using git)










	Some guidelines for modifying NorESM’s subversion repository:
	SVN - Best Practice/FAQ





How-to for setting up svn repositories on NorStore:
Subversion how-to for NorStore

noresm2nc4mpi


	noresm2nc4 - NorESM output compression tool (NorStore version)


	Model Diagnostic Tools


	Earth System Model eValuation Tool (ESMValTool)







Archive model results

Long-term archiving is normally done on NorStore’s disk resources (e.g,
in /projects/NS2345K/noresm/cases).

To avoid loss of data, another copy should be placed on tape. For
instructions, see NorStore Tape Storage

Data that builds the basis of publications should be migrated to
NorStore’s Research Data Archive in order to guarantee preservation and
also to offload the project area. For specific NorESM instructions, see
NorStore Research Data Archive: Guidelines for ingestion of NorESM output



CMIP5 archive of NorESM results

NorStore Research Data Archive: Guidelines for ingestion of NorESM output



Share model results

Model output and derived data products can be shared via the Norwegian
Earth System Grid data portal http://noresg.norstore.no (see
Simple online sharing
for instructions).



Past and ongoing work

Several simulations have been performed with NorESM. A list of available
simulations and runs can be found here.
List of model runs by NorESM. The page also contains an
overview of planned simulations. A fairly extensive description of the
model and to some extent also the CMIP5 runs can be found at
http://pcmdi9.llnl.gov/esgf-web-fe/

Choose one of the links. Search for NorESM1-M CMIP5 in the search
fields. Choose the link model documentation

NorESM is also used in several projects:
Existing projects



Resources

See presentation from NorESM workshop November 28'th 2013


	EVA final meeting: CMOR-ization and ESGF publication of NorESM2 simulations - Ingo Bethke


	NICEST workshop for ESGF at NSC: CMOR post-processing of NorESM CMIP5 & CMIP6 output - Ingo Bethke


	ESMValTool setup for NorESM (10 May 2017) - Ingo Bethke


	TaiESM CCliCS workshop in Taipei 2016 - Ingo Bethke pptx, pdf


	HappiEVA kick-off 2016 - Ingo Bethke


	NeIC/Nordic ESM workshop 2015 - CMOR-izing of NorESM output by Ingo Bethke


	Presentation on data management in EVA - EVA meeting, 2014, Bergen


	NorESM Workshop 2014 SU - Alf Grini


	NorESM Workshop 2014 SU - Annica Ekman


	NorESM Workshop 2014 SU - Chandan Basu


	NorESM Workshop 2014 SU - Francesco Pausata


	NorESM Workshop 2014 SU - Juan-Camilo Acosta


	NorESM Workshop 2014 SU - Risto Makkonen


	NorESM Workshop 2014 SU - Trond Iversen


	NorESM Workshop 2014 SU - Vidya Varma


	After NorESM Workshop 2014 SU - Alf Kirkevåg: some AeroTab-slides
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Newbies guide to running NorESM

The purpose of this page is to be able to set up and run the model
within 15 minutes. For more advanced configuration, please consult
http://www.cesm.ucar.edu/models/ccsm4.0/ccsm_doc/ug.pdf

This guide assumes that you have properly checked out the model to some
directory which will call $NORESM. This directory will contain
subdirectories “models” and “scripts”.


Go to scripts directory

cd $NORESM/scripts







Create the case

./create_newcase -case ../cases/casename/ -mach machinename -res f19_g16 -compset compsetname





(where casename, machinename and compsetname are user input.
Res is imodel resolution. The user can not give any resolution since
input data are not prepared for any resolution in NorESM.)

To see a list of available composets type

./create_newcase -list





The simplest case which runs production tagged aerosols and data ocean
in a VERY coarse resolution is

./create_newcase -case /path/to/where/I/store/the/case -compset NFPTAERO -mach hexagon -res f10_f10







Configure the case

cd $NORESM/cases/casename





edit any configuration files (understand env_conf.xml and env_run.xml)

./configure -case (in NorESM1 / CAM4)





or

./cesm_setup (in NorESM2 / CAM5)





After these two commands, the case is configured



Build the case

./casename.machinename.build (NorESM1 / CAM4)

./casename.build (NorESM2 / CAM5)







Run the case

qsub casename.machinename.run







Example

There are already several pre-defined compsets. They all have long and
short names. As and example we can use the compset N_2000_AEROSLO_CN
(with short name N2000AERCN). Thus a valid command on the machine
hexagon is:

./create_newcase -case /path/to/my/case/directory/ -mach hexagon -res f19_g16 -compset N2000AERCN





(will run a “year 2000” CAM4/NorESM1 case with the Oslo-aerosols)

./create_newcase -case /path/to/my/case/directory/ -mach hexagon -res f19_g16 -compset FAMIPC5





(will configure the “default” atmoshere-only simulation of CAM5)



Important files

The most important files to understand in your case-directory are:


	env_run.xml (model run type, how long time to run etc)


	env_conf.xml (model configuration)






More information

Go to Advanced configuration (NorESM1) for
more information





            

          

      

      

    

  

    
      
          
            
  
Advanced configuration (NorESM1)


Understanding compsets

A compset is a collection of configuration parameters which describe a
specific case. NorESM has several pre-defined compsets. The CCSM users
guide provides information on configuring your own compsets. The
compsets define things like how many processors will be used in this
case, which options go to cam_oslo in this case

For existing composets, search for the file config_compsets.xml in your
$NORESM folder. They can also all be printed by going to $NORESM/scripts
and type the command

./create_newcase -list







AMIP type simulations

For AMIP type simulations, using the data ocean model with prescribed
(observed) SST, use one of the pre-defined compsets with long names
starting with “NF_”. One, used in the AMIP run for CMIP5, is
“NF_1979-2005_ AER_ AMIP_OBS”, with the short name “NF2005AERAMIPO”.
To create a Case with the chosen name AMIPtest for this compset, as an
example, write

./create_newcase  -case ../cases/AMIPtest/ -mach hexagon -res f19_f19  -compset NF2005AERAMIPO







Running with offline aerosol interaction

In order to limit the number of compsets there are (at present) no
compsets available for automatically setting up the model in offline
mode (i.e., the meteorology is forced by aerosol optics and CDNC from
CAM4 instead of CAM4-Oslo) or for taking out extra AeroCom diagnostics,
which requires numerous additional subroutine calls and therefore is
quite expensive to run, both with respect to CPU time and memory. To set
up the model in offline mode (before compiling), simply find all
subroutines which contain the logical variable AEROFFL (e.g.: grep
AEROFFL *.F90), and replace all instances of

#undef AEROFFL





and

!#define AEROFFL





with

#define AEROFFL





This is useful for short simulations where we want to look at direct
and/or indirect radiative forcing by aerosols, since the meteorology
does not change with changing aerosol emissions (e.g. for year 1850 and
2000). Similarly, to set up the model to take out additional aerosol
output for use in AeroCom or other studies where there is a need for
extensive aerosol diagnostics, find all subroutines which contain the
logical variable AEROCOM (e.g.: grep AEROCOM *.F90), and then replace
all

!#define AEROCOM





with

#define AEROCOM





The model may be run with any combination of these options: with AEROFFL
only, with AEROCOM only, or with AEROFFL and AEROCOM activated at the
same time.

See also presentation from NorESM workshop November 28’th 2013.



Use of look-up tables for aerosol optics and activation to cloud droplets

See presentation from NorESM workshop November 28’th 2013:

The look-up table code, AeroTab, is now available through subversion
under cam/tools/AeroTab on norEsmTrunk. To obtain a local copy
(myAeroTab) of the newest version without checking out the whole NorESM
model, run

svn checkout https://svn.met.no/NorESM/noresm/trunk/noresm/models/atm/cam/tools/AeroTab myAeroTab





Or, if you are interested in the CMIP5 version (with some updates), run
instead

svn checkout -r 199 https://svn.met.no/NorESM/noresm/trunk/noresm/models/atm/cam/tools/AeroTab myAeroTab







Use of chemistry

See presentation from NorESM workshop November 28'th 2013





            

          

      

      

    

  

    
      
          
            
  
Fluxes crossing boundaries

NorESM can simulate several biogeochemical cycles. Here is a list of the
fluxes which cross boundaries in the models and how to enable/disable
interactions










	Component

	Source

	Receiver

	Unit

	How to enable





	Dust

	CLM

	CAM

	kg/m2/s

	Always calculated by CLM.
Picked up and used by
atmophere. Used differently
in different aerosol-packages
(bulk-aero,MAM, OSLO_AERO)



	Dust

	CAM

	HAMMOC

	kg/m2/s

	Leaves CAM as cam_out%dstwet{n}
,cam_out%dstdry{n}(n=1-4),
picked up by HAMMOC in coupler



	DMS

	HAMMOC

	CAM

	kg/m2/s

	HAMMOC writes DMS to the
coupler if one sets
“CCSM_BGC=CO2_DMSA” in
env_run.xml. Picked up and
used by CAM-Oslo if
namelist-variable
dms_source==’ocean_flux’. Only
compsets with MICOM%ECO run
HAMMOC



	CO2

	CLM

	CAM

	??

	


	CO2

	HAMMOC

	CAM

	??

	


	CH4

	CLM

	CAM

	??

	


	isoprenes/
monterpenes

	CLM

	CAM

	kg/m2/s

	Calculated by MEGAN in CLM by
setting “‘isoprene = isoprene’,
‘monoterp = myrcene + sabinene
+limonene + carene_3 +
ocimene_t_b + pinene_b +
pinene_a’” Note that any
additional emission-file for
monoterpenes will by ADDED to
the MEGAN emissions



	NO (?)

	CLM

	CAM

	
	


	NH3 (?)

	HAMMOC

	CAM

	
	


	NHx (?)

	CAM

	CLM+HAMMOC

	
	


	NOx (?)

	CAM

	CLM+HAMMOC

	
	








            

          

      

      

    

  

    
      
          
            
  
Setting up CAM on your own linux PC

CAM is the atmospheric component of NoRESM. It is possible to compile
and run CAM on your own Linux PC. This makes it easier to debug simple
tests using programs like ddd or gdb. CAM 5.3 compiles with gfortran.


Obtain CAM 5.3 source code

svn checkout https://svn-ccsm-release.cgd.ucar.edu/model_versions/cesm1_2_0





You will be asked for a user name and password. You can easily get that
from NCAR through
http://www.cesm.ucar.edu/models/cesm1.0/register/register_cesm1.0.cgi

(the first time it will use your unix user name.. Just type the wrong
password, and then it will prompt you for another user name, then use
the one provided by NCAR).


	
	To use the development version of CAM5-Oslo, check out NorESM (not
	CESM) from the noresm repository









svn checkout https://svn.met.no/NorESM/noresm/branches/featureCAM5-OsloDevelopment_trunk2.0-4 myCamOsloDev







Compile the netcdf libraries using gfortran

1) INSTALL NETCDF (4.2): Follow instructions on
http://www.unidata.ucar.edu/software/netcdf/docs/netcdf-install/Quick-Instructions.html#Quick-Instructions

I created library directories on /home/alfg/LIBS/.

For example /home/alfg/LIBS/netcdf-4.2.gfortran. These directories are
use as “prefix=” in the installation guide..

When installing:


	Use instructions on how to build with hdf5


	Use the instructions about shared libraries. (There are also
instructions about static libraries)


	Remember to set the LD_LIBRARY_PATH variable as described. Otherwise
it does not work.




==> Some exceptions

(Build order is wrong)
http://mail.lists.hdfgroup.org/pipermail/hdf-forum_lists.hdfgroup.org/2013-May/006818.html

(Have to do separately)

make
make check
make install





Add the following to your .bashrc file:

export FC=gfortran
export CC=gcc
export CFLAGS=-O0
export CXX=g++
export CXXFLAGS=-O0





The netcdf c-library complains about a non-successful compilation
because it can not find Doxyfile. This is not important. The compilation
needs also the following env-variables: CPPFLAGS=-I${dir}/include,
LDFLAGS=-L${dir}/lib, where “dir” is directory you use for the
“configure” scripts

3) Get the netcdf source code (including the c-headers) from
http://www.unidata.ucar.edu/software/netcdf/docs/getting.html a) make b)
make check c) make install

4) Get fortran netcdf api
(http://www.unidata.ucar.edu/downloads/netcdf/index.jsp) and follow
http://www.unidata.ucar.edu/software/netcdf/docs/netcdf-fortran-install.html



Compile CAM on your Linux PC

When you have succesfully obtained netCDF libraries, you need to set
some environent variables in order to tell CAM where to find these
libraries, add the following to your .bashrc file (but change the path
to the correct path). Make sure you have the netcdf.mod-file in
“MOD_NETCF”. These environment variables are used by the CAM “configure”
script!

export INC_NETCDF=/home/alfg/LIBS/netcdf-4.2.gfortran/include
export LIB_NETCDF=/home/alfg/LIBS/netcdf-4.2.gfortran/lib
export MOD_NETCDF=/home/alfg/LIBS/netcdf-4.2.gfortran/include
export LD_LIBRARY_PATH=$LD_LIBRARY_PATH:$LIB_NETCDF





The steps for building and installing CAM are well described at
http://www.cesm.ucar.edu/models/cesm1.0/cam/docs/ug5_1/ug.html

You need the following settings in your .bashrc file:

export camcfg=/path/to/CESM_1_2_0/cesm1_2_0/models/atm/cam/bld
export CSMDATA=/path/to/cam/input/data





This command configures CAM (not including any CAM-Oslo code) on my
machine. It creates a Makefile used later for compilation.

$camcfg/configure -dyn fv -debug -hgrid 10x15 -fc gfortran -nospmd -nosmp -test -fc_type gnu






	
	As long as $camcfg is defined, you can execute this from any
	directory..









Then you need the following commands executed from the same directory
as you executed “configure”

$camcfg/build-namelist -test -config config_cache.xml





make





The input data have been collected and put at norstore:

/projects/NS2345K/noresm/CAM5.3_PCLinux/CAM5.3Input10x15/csm/inputdata





You should copy these files to somewhere on your computer. The CSMDATA
environment variable should point to the “input-data” directory after
the copying. For example I copied it to /disk1/alfg/csm/, so my $CSMDATA
is

alfg@pc4400:$ echo $CSMDATA /disk1/alfg/csm/inputdata





Finally run the model simply executing the command ./cam

NOTE: In CAM5.5 (upcoming versions) this same procedure is supposed to
work with the following command (NOT VERIFIED):

$camcfg/configure -fc gfortran -fc_type gnu -debug -nospmd -nosmp -dyn fv -res 10x15 -ice sice -phys cam5







Including cam-oslo code

This assumes you checked out NorESM (and CESM) with subversion

Works with latest version of oslo aerosol development branch

$camcfg/configure -dyn fv -debug -hgrid 10x15 -fc gfortran -nospmd -nosmp -test -fc_type gnu -chem trop_mam_oslo





There are additional input needed for the CAM-Oslo code. They are
available in the same input-directory as the normal CESM-input files. As
long as the whole input directory is copied and the
CSMDATA-environmen-variable is set, you don’t have to do anything. The
input-directory at norstore is:

/projects/NS2345K/noresm/CAM5.3_PCLinux/CAM5.3Input10x15/csm/inputdata







Debug the model using ddd or gdb

Some first test show that the following information is useful:

gdb hangs forever on backtrace commmand sometimes. Adding //set print
frame-arguments none// to your ~/.gdbinit file solves that problem on
the expense of less information on “bt” command.

ddd sometimes hangs forever on startup. If that happens you need to
remove the ~/.ddd/init file

gdb has problems with printing info about allocatable arrays.
Allocatable arrays have to be displayed as “*((real_8 *)my_array +
N)@M” where N is number of elements beyond first element and M is number
of elements to show. (See bottom of this page (and links therein)
http://stackoverflow.com/questions/11786958/how-to-print-fortran-arrays-in-gdb)

It is sometimes useful to let the compiler tell you about additional
errors. Assuming you use gfortran on your PC: See
https://gcc.gnu.org/onlinedocs/gfortran/Code-Gen-Options.html for
additional options. For example if you want to check just about
everything, add “-fcheck=all” to the “FC_FLAGS” in the gfortran section.
(Note: Running configure again re-generates the Makefile)



View results

ncview has trouble visualizing results which are of this coarse
resolution (10x15 degrees). Panoply is a better option. Download from
http://www.giss.nasa.gov/tools/panoply/download_gen.html

1. Unpack the files


	Add the folder where you find panoply.sh to your path. In your .bashrc file, add:




export PATH=$PATH:/path/to/panoply/dot/sh





3. launch program with “panoply.sh netcdfFileName” from any folder



Configure your case

If you want an other configuration than the standard configuration, you
must add a use-case. The use case is an xml-file which is added to the
/cesm1_2_0/models/atm/cam/bld/namelist_files/use_cases/ directory.

Below is an example of a use-case which writes some more frequent output
(every hour) to history files.

The file says that we have 5 different history files. The first one is
the monthly output with max one time step. The other files are output
every hour (-1) with max number of samples 30 in each file.

For each of the different files (1-5) we have specified the fields we
want to output. For example in the second, we output QREFHT, TREFHTMN
etc..

Fields which end in “:I” are instantaneous values as opposed to time
averages.

Save the xml-file to the use_cases directory as “my_case.xml” and run
the command

$camcfg/build-namelist -test -config config_cache.xml -use_case my_case





 <?xml version="1.0"?>

 <namelist_defaults>

 <mfilt>1,30,30,30,30</mfilt>

 <nhtfrq>0,-1,-1,-1,-1</nhtfrq>

 <!-- TEM diagnostics output -->

 <fincl2>'QREFHT','TREFHTMN','TREFHTMX','TREFHT','PRECT','PRECC','PRECSC','PRECSL','PSL','T','Z3','U','V','PS','TS','SST','PHIS','CLDTOT'</fincl2>
 <fincl3>'U850:I','V850:I','T850:I','Q850:I','OMEGA850:I','U:I','V:I','T:I','PS:I','PSL:I','Q:I','PHIS:I'</fincl3>
 <fincl4>'PRECT','LHFLX','SHFLX','FLDS','FLNS','FSNS','PRECC','PRECSC','PRECSL'</fincl4>
 <fincl5>'TREFHT:I','QREFHT:I','TS:I','SST:I','PS:I'</fincl5>


</namelist_defaults>









            

          

      

      

    

  

    
      
          
            
  
Model Diagnostic Tools

This page links to tools used for the NorESM model evaluation.


NorESM Diagnostic Packages

Output from the latest NCAR diagnostic pages can be found on nird here:

via the web: http://ns2345k.web.sigma2.no/noresm_diagnostics/

via the filesystem on nird here:
/projects/NS2345K/www/noresm_diagnostics/

The diagnostics packages are currently available on NIRD. Each package
can be run/configured from the command line using the program diag_run:

--------------

Program: /projects/NS2345K/noresm_diagnostics/bin/diag_run Version: 5.1

--------------

Short description: A wrapper script for NorESM diagnostic packages.

Basic usage:
  diag_run -m [model] -c [test case name] -s [test case start yr] -e [test case end yr] # Run model-obs diagnostics
  diag_run -m [model] -c [test case name] -s [test case start yr] -e [test case end yr] -c2 [cntl case name] -s2 [cntl case start yr] -e2 [cntl case end yr] # Run model1-model2 diagnostics
 nohup /projects/NS2345K/noresm_diagnostics/bin/diag_run -m [model] -c [test case name] -s [test case start yr] -e [test case end yr] &> out & # Run model-obs diagnostics in the background with nohup

Command-line options:
  -m, --model=MODEL Specify the diagnostics package (REQUIRED).
        Valid arguments:
              cam    : atmospheric package (AMWG)
              clm    : land package (LMWG)
              cice   : sea-ice package
              micom  : ocean package
              hamocc : biogeochemistry package
              all    : configure all available packages.
  -c, -c1, --case=CASE1, --case1=CASE1       Test case simulation (OPTIONAL).
  -s, -s1, --start_yr=SYR1, --start_yr1=SYR1 Start year of test case climatology (OPTIONAL).
  -e, -e1, --end_yr=EYR1, --end_yr1=EYR1     End year of test case climatology (OPTIONAL).
  -c2, --case2=CASE2                         Control case simulation (OPTIONAL).
  -s2, --start_yr2=SYR2                      Start year of control case climatology (OPTIONAL).
  -e2, --end_yr2=EYR2                        End year of control case climatology (OPTIONAL).
  -i, -i1, --input-dir=DIR, --input-dir1=DIR Specify the directory where the test case history files are located (OPTIONAL).
                                             Default is --input-dir=/projects/NS2345K/noresm/cases
  -i2, --input-dir2=DIR                      Specify the directory where the control case history files are located (OPTIONAL).
                                             Default is --input-dir=/projects/NS2345K/noresm/cases
  -o, --output-dir=DIR                       Specify the directory where the package(s) the climatology and time-series files should be stored (OPTIONAL).
                                             Default is --output-dir=/projects/NS2345K/noresm_diagnostics/out/$USER
  -p, --passive-mode                         Run the script in passive mode: the diagnostic script
                                             will be configured but not executed (OPTIONAL).
  -t, --type=TYPE                            Specify climatology or time series diagnostics (OPTIONAL):
                                             valid types are --type=climo and --type=time_series.
                                             Default is to run both. Note that the time
                                             series are computed over the entire simulation.
  -w, --web-dir=DIR                          Specify the directory where the html should be published (OPTIONAL).
                                             Default is --web-dir=/projects/NS2345K/www/noresm_diagnostics
  --no-atm Run CLM diagnostics without CAM data. Must be used for offline CLM simulations.
  Examples:
    diag_run -m all -c N1850_f19_tn11_exp1 -s 21 -e 50 # model-obs diagnostics of case=N1850_f19_tn11_exp1 (climatology between yrs 21 and 50) for all model components.
    diag_run -m cam -c N1850_f19_tn11_exp1 -s 21 -e 50 -w /path/to/my/html # model-obs diagnostics in CAM, publish the html in /path/to/my/html.
    diag_run -m micom -c N1850_f19_tn11_exp1 -t time_series # model-obs time-series diagnostics in MICOM for all years represented in the model output directory (/projects/NS2345K/noresm/cases/N1850_f19_tn11_exp1/ocn/hist/).
    diag_run -m cice -c N1850_f19_tn11_exp1 -s 21 -e 50 -p # configure (but do not run) model-obs diagnostics for CICE.
    diag_run -m clm -c N1850_f19_tn11_exp1 -s 21 -e 50 -i /input/directory1 -c2 N1850_f19_tn11_exp2 -s2 21 -e2 50 -i2 /input/directory2 # model1-model2 diagnostics for CLM with user-specified history file directories
    diag_run -m micom -c N1850_f19_tn11_exp1 -s 21 -e 50 -t climo # model-obs climatology diagnostics (no time series) for MICOM:
    diag_run -m cam -o /my/dir # install CAM diagnostics in /my/dir with minimal configuration.
    diag_run -m micom,hamocc -c N1850OC_f19_tn11_exp1 -s 21 -e 50 # model-obs diagnostics for MICOM and HAMOCC.
    diag_run -m clm -c N1850_f19_tn11_clmexp1 -s 71 -e 100 --no-atm # model-obs time-series diagnostics for an offline (uncoupled) CLM simulation.
    diag_run -m hamocc -c N1850OC_f19_tn11_exp1 -s 31 -e 100 -t time_series # model-obs time-series diagnostics in HAMOCC between yrs 31 and 100.





A comprehensive technical summary of diag_run (pdf)

Report any problems, comments or suggestions to Yanchun He: yanchun.he@nersc.no


Recent updates


	29.08.10. Update to v5.1: update NCO/NCL versions to support efficient process of compressed netcdf-4 files.


	29.06.18. Update to v5.0: new fields to HAMOCC and MICOM diagnostics; minor fixes to other issues.


	20.04.18. Update to v4.3: added new fields to HAMOCC diagnostics.


	19.04.18. Update to v4.2: included ability to do time-series diagnostics between two user-specified years.


	18.04.18. Update to v4.1: improved climatology and time-series calculations in CLM, and introduction of the --no-atm option to enable diagnostics for offline CLM simulations.


	09.04.18. Update to v4.0: included the HAMOCC diagnostics package.


	23.02.18. Update to v3.1: added monthly MLD, seasonal SST/SSS and annual meridional heat/salinity fluxes to the MICOM diagnostics.


	17.01.18. Update to v3.0: the first version of MICOM diagnostics has been included.


	28.11.17. Update to v2.0: included a set of time series plots in CAM diagnostics, along with an html interface, which can be accessed from the index page (sets.htm).






Using diag_run with cron

If you want to use diag_run with crontab, you first need to load
$HOME/.bash_profile, i.e.:

#--------------
# Min Hour Day Month Weekday Command(s)
#--------------

50 09 23 11 \* . $HOME/.bash_profile; /projects/NS2345K/noresm_diagnostics/bin/diag_run -m cam,cice -c N18_f19_tn11_080617 -s 21 -e 50 -o /scratch/$USER/noresm_diagnostics2 -w \
/projects/NS2345K/www/test -t time_series >& /scratch/$USER/cron_out







Other tips

It is useful to add diag_run as an alias in $HOME/.bashrc, so that you
do not need to write out the whole path every time you run it: alias

diag_run='/projects/NS2345K/noresm_diagnostics/bin/diag_run'







NorESM diagnostics on GitHub

The NorESM diagnostics packages and diag_run are included in the Git
version control repository: https://github.com/johiak/NoresmDiagnostics

Aerosol and Chemistry, Clouds and Forcing Diagnostics

In both the default CAM5-aerosol packages (MAM3,MAM7) and the
Oslo-aerosol packages, the budget terms can be taken out using a
variable in the namelist :



Configuring a run with more aerosol diagnostics in (NorESM2)

&phys_ctl_nl
history_aerosol = .true.
/





Two more diagnostics are useful:


	Enable estimates multiple calls to radiation which are necessary for effective radiative forcing estimates


	Enable diagnostics for AEROCOM




To enable this, take the file cam/src/physics/cam_oslo$ vim
preprocessorDefinitions.h and copy it to your SourceMods/src.cam folder

Change both preprocessor definitions to true

#define AEROCOM
#define AEROFFL





The AEROCOM-token turns on diagnostics needed for AEROCOM The
AEROFFL-token tells the model to do additional radiation-diagnostics for
aerosol indirect effect




Tracer Budget terms


Fields produced in monthly average files when running with budgets activated

Running with budgets activated will produce the following terms in the
monthly output files:








	Output variable name

	Meaning

	Comment





	SF{Tracer}
GS_{Tracer}

	Emissions from surface
gas phase chemistry

	
3D-emissions and gas phase




washout included in this term




	AQ_{Tracer}

	aquous chemistry

	


	{Tracer}_Mixnuc1

	Activation in clouds and
evaporation of cloud droplets

	


	{Tracer}_DDF

	Dry deposition flux (aerosol
tracers)

	


	{Tracer}_SFWET

	Wet deposition flux (aerosol
tracers)

	


	{Tracer}_condtend

	loss/production in
condensation/nuclation

	(CAM-Oslo only)



	{Tracer}_coagTend

	loss/production in coagulation

	(CAM-Oslo only)



	DF_{Tracer}

	
	dry deposition flux (gas
	tracers)






	output with history_aerosol
with CAM-Oslo only



	WD_A_{Tracer}

	wet deposititon flux (gas
tracers)

	output with history_aerosol
with CAM-Oslo only



	{Tracer}_CLXF

	3D-emissions (“external
forcing”)

	output with history_aerosol
with CAM-Oslo only



	{Tracer}_clcoagTend

	loss of tracer due to
coagulation with cloud
droplets

	output with history_aerosol
with CAM-Oslo only






Note: Since 3D-emissions and and gas washout rates are included in the
term GS_{Tracer} in the mozart chemistry solver, the individual terms
can be found like this (example for SO2):

ncap2 -O -s GS_ONLY_SO2=GS_SO2-WD_A_SO2-SO2_CLXF infile.nc outfile.nc





More info on SO2 budgets (see
/models/atm/cam/tools/diagnostics/ncl/ModIvsModII/ for scripts with info
on all tracers):

GS_SO2 contains the SO2 budget terms for all that goes on in the
chemistry-routine, which is


	Gas phase chemistry,


	Wet deposition, and


	3D-emissions.




Gas phase chemistry is both
production from DMS (GS_DMS) and loss through OH (GL_OH)

For calculations of net loss, e.g. used to calculate SO2 life-times, we’re
interested in the loss through OH from the chemistry-term (GL_OH).

GS_SO2 = GL_OH + SO2_CLXF - WD_A_SO2 - GS_DMS*64/62





or

GL_OH = GS_SO2 - SO2_CLXF + WD_A_SO2 + GS_DMS*64/62





Estimating chemical loss w.r.t. S (instead of SO2 or DMS), for
comparison with CAM4-Oslo numbers:

net chemial loss gas phase = (GS_SO2/1.998 - SO2_CLXF + WD_A_SO2)/1.998 + GS_DMS/1.938
net chemical loss = net chemial loss gas phase + AQ_SO2/1.998





Finally, total net loss (used to calculate life-time = -load/(net loss),
where load = cb_SO2/1.998):

net loss =
  - WD_A_SO2/1.998 ;wet deposition in kg/m2/sec (positive in output file)
  - DF_SO2/1.998 ;dry deposition in kg/m2/sec (positive in output file)
  + AQ_SO2/1.998 ;wet phase production of SO4 in kg/m2/ses (negative in output file)
  + (GS_SO2 - SO2_CLXF + WD_A_SO2)/1.998 + GS_DMS/1.938 ; net chemical loss gas phase







Looking at the aerosol budgets (CAM-Oslo only)


	Go to the directory models/atm/cam/tools/diagnostics/ncl/budgets


	Change the filename to use in the file budgets.ncl (“myFileName” around line 18). Should be for example yearly average of month-avg file in a run with budgets


	Run the script budgets.sh to create a pdf-file (output.pdf)







NCL Model Version Comparison package (Alf K)


Making ncl plots of often used aerosol and cloud fields, including ERFs, for two model versions (CAM-Oslo only)


	Make a local copy (on Linux) of the directory models/atm/cam/tools/diagnostics/ncl/ModIvsModII


	Assuming that you have produced output data from 4 simulations: two different model versions, each with PD and PI emissions, and all run with #define AEROCOM & AEROFFL:


	
	In ModIvsModII.csh (note: read the header info):
	
	edit model info for the first model (shown to the left in the plots): modelI = CAM4-Oslo or modelI = CAM5-Oslo ?


	provide paths and partial file names of the model data (PD and PI) for Model I (CAM4-Oslo or CAM5-Oslo) and Model II (must be CAM5-Oslo)


	choose desired plot format (plotf=ps, eps, pdf or png)










	 Run the script: ./ModIvsModII.csh


	
	Furthermore, to display the plots in an organized form by use of a web browser (only possible if the chosen plot format is png):
	
	download htm template files from
ftp://ftp.met.no/projects/noresmatm/upload/NorESM2Diagnostics/ModIvsModII/htm-templates/


	edit general model info (only) in ModIvsModII.htm, and manually cut and paste the mass budget numbers from the script output into this file


	copy all png (plots) and htm files to the desired output (common) directory


	open ModIvsModII.htm in your browser: hyper-links to all other htm files, including plots, are found here










	Example:  ftp://ftp.met.no/projects/noresmatm/upload/NorESM2Diagnostics/ModIvsModII/revision610inclSOA-Nudged_1984-12to1985-11_vs_CAM4-Oslo/ModIvsModII.htm







Cloud water mass and number analysis (budgets)


Configuring a run with more cloud diagnostics in NorESM2

To switch on extra output for cloud diagnostics (mass and number
tendencies for liquid water and mass) change the following namelist
variable:

&phys_ctl_nl history_budget = .true. /





A python script for plotting the mass and number budgets for the cloud
microphysics can be found under:

models/atm/cam/tools/diagnostics/ncl/cloudBudgets

in the same branch. Copy the script to your local computer or lustre and
edit the script to read the correct input file(s) (instructions inside
the script). Run the script by typing:

python scriptname.py





in your terminal.




Automatic AEROCOM analysis

To prepare output so that it is processed automatically by the aerocom
tools, use the script located at models/atm/cam/tools/aerocom/ in
the svn repository. The script prepares files such that the idl aerocom
tools prepare plots for the aerocom webinterface:
URL link to NorESM on AeroCom webinterface [http://aerocom.met.no/cgi-bin/aerocom/surfobs_annualrs.pl?PROJECT=NorESM&MODELLIST=NorESM-development&FULL=explicit&INFO=nohover&PERFORMANCE=ind&YEARFILTER=ALLYEARS&PSFILTER=ALLVARS&Type0=ZONALOBS&Ref0=AERONETSun&Run0=CAM53-Oslo_r773bNudge_151215AG_PD_DMS_733b&Parameter0=OD550_AER&Station0=WORLD&Year0=an9999&Period0=mALLYEAR]

The script requires <ModelName>_<ExperimentName> and <Period> as input.


	<Period>: for a climatological average and run choose 9999 , for nudged simulations choose the year of the meteorology


	<ModelName>_<ExperimentName>: is the dataset identifier under which the plots appear on the AeroCom webinterface in the required format NorESM-CAM5_svn{RevisionNumber}_YYMMDD{initials}_Freetext.




Example:

“NorESM-CAM5_svn1094_151201AG_CMIP6endelig”

Initials AG: Alf Grini, AK: Alf Kirkevåg, DO: Dirk Olivie…

Where the date YYMMDD corresponds to the time when the AeroCom data
preparation script has been executed.

The script creates files named like

aerocom3_<ModelName>_<ExperimentName>_<VariableName>_<VerticalCoordinateType>_<Period>_<Frequency>.nc






	<ModelName> ⇒ eg NorESM-CAM53


	<ExperimentName> ⇒ svn{RevisionNumber}_YYMMDD{initials}_Freetext


	<VariableName> ⇒ aerocom variable names


	<VerticalCoordinateType> ⇒ “Surface”, “Column”, “ModelLevel”, “SurfaceAtStations”, “ModelLevelAtStations”


	<Period> ⇒ eg “2008”, “2010”, “9999”


	<Frequency> ⇒ “timeinvariant”,”hourly”, “daily”, “monthly”, “sat1000”, “sat1330”, “sat2200”, “sat0130”




Note that VerticalCoordinateType is dependent on the variable!! It is not a question about “vertical coordinate type used in model simulations”!

The script copies files on norstore into /projects/NS2345K/CAM-Oslo/DO_AEROCOM/<ModelName>_<ExperimentName>/renamed/



ESMval CIS JASMIN platform and tools


	ESMVALtool http://www.geosci-model-dev-discuss.net/8/7541/2015/gmdd-8-7541-2015-discussion.html


	cis tools http://www.cistools.net


	JASMIN http://www.jasmin.ac.uk/services/jasmin-analysis-platform/






Post analysis and workup of CAM diagnostics output tables

A tool for post analysis of (multiple) CAM diagnostics ASCII tables can
be found in the following repository:

GitHub https://github.com/jgliss/noresm_diag_postproc

To get started, please follow the instructions in repository README
(displayed in repository). Currently, the main analysis tool is a
jupyter IPython notebook called

analysis_tool.ipynb

(https://github.com/jgliss/noresm_diag_postproc/blob/master/analysis_tool.ipynb)

which includes more detailed instructions about setup and options.

Use the notebook

https://github.com/jgliss/noresm_diag_postproc/blob/master/download_tables.ipynb

to download local copies of result tables using a list of URL’s.

Short summary:

The notebook reads multiple diagnostics files (runs) into one long table
and creates heatmap plots of Bias, RMSE and RMSE relative error for
a subset of variables (rows -> y-axis of heatmap) vs. the individual
runs (columns -> xaxis).

NOTE:
In the current version, you need to download all tables that you are interested in as csv or ascii into one directory, that is specified in the header of the notebook.

Variable groups can be defined in this config file:

https://github.com/jgliss/noresm_diag_postproc/blob/master/config/var_groups.ini





NOTE:
If you add groups to this file in your local copy of the repository, please consider sending the updated to jonasg@met.no or to submit a pull request, so that the remote repository remains up to date.

Troubleshooting

If you run into problems, please raise an issue in the repository or contact jonasg@met.no





            

          

      

      

    

  

    
      
          
            
  
Using the issue tracker

Quick Link to NORESM scrum [https://scrum.met.no/jira/browse/NE]


Why do we need an issue tracker


	Oslo and Bergen can easily see what the others are working on


	Better traceabilty of code changes (an issue can contain a reference to a code change)


	Better work planning


	Better communication between developers


	Help us work as a team, not just a collection of individuals.






Log in and check what is there


	In github: Go to the “issues” tab. Sort by milestones or labels to see the ones you are interested in






Create issues


	Go to “create issue”. Note that in NorESM, the issues are different components.
Make sure you select the right component for your issue.


	Also add other information to the issue as label (can be e.g. be a project-name). Adding Multiple labels is OK.






Priority definition for NorESM


	Blocker: We need to solve this immediately. Some project can not be delivered because of this problem.
Problem blocks other people from working.


	Critical: Should be solved as quickly as possible. Major problem with product functionality.


	Major: This is the default priority


	Minor: Nice to do this, but not really necessary


	Trivial: Fix this when you have the time


	Not prioritized: We don’t need to do this






Which issues should we add to different milestones


	Find out together with your team which issues are most important


	Add the issue to the appropriate milestone






Working


	When you want to start working on something you should always do something
which is included in a milestone. Those are the tasks that the team
has defined as most important.


	Go to the task and choose “assign” and “assign to me”.






Connection to version control system


	Mention the task when you commit the fix. For example:




git commit -m "metno/noresm#346: I did something clever"





will link the changeset to the right issue in github.





            

          

      

      

    

  

    
      
          
            
  
Test list for NorESM

This page contains a list of tests which need to pass before any changes
can be ported to the trunk. By definition, the trunk always passes these
tests. Any person who finds that the trunk does not pass these tests
should immediately send an email to noresm-ncc(at)met.no

Any development version which does not pass the tests can only exist on branches.


Restart test


	Start a 2 month branch run, create monthly average output


	Start the same model run, but define it as two single months with restart in between.


	Verify that the last monthly average is equal in both runs.






Bit-identical meteorology for “technical only” code changes

This test is applicable for code which is not supposed to change the
model physics (e.g. writing out extra diagnostics, cleaning up code
without changing the functionality..)


	Run the code without the new changes


	Run the code with the new changes


	Verify that temperature is equal in both runs (ncdiff file1.nc file2.nc file3.nc) should give zero values in file3.nc






Physical tests (early development)

These tests are applicable for early development of the model. At later
stages, closer to important deliveries, other (and stricter) tests may
apply.

Compare your new result with a result from the previous version of the
trunk code.

If any of the global average of the following variables change with more
than a limit X, then you must first pass through a discussion with the
other developers. Send an e-mail to noresm-ncc(at)met.no before merging
your changes to trunk:


	Aerosol optical depth (AOD_VIS, X=10%)


	Cloud droplet number concentration (CDNC, X=10%)


	Temperature (X = 2K)


	Liquid water path (LWP, X=10%)


	Total aerosol number concentration (N_AER, X=10%)


	Total precipitation (PRECT, X=10%)








            

          

      

      

    

  

    
      
          
            
  
Obtain a copy of the model (using git)


	Create a github user: You can create the github user yourself.





Go to https://github.com/join and create a user (Make user-name which
is easy to understand, for example FirstnameLastname. You can attach
several email-addresses to the same user.)





	Visit this page: https://git-scm.com/book/en/v2/Getting-Started-First-Time-Git-Setup


	Send email to oyvind.seland@met.no to get the right permissions for the new github user  (The email must contain who you are and the github username).


	When you have the right permissions, you can obtain the code.


	git clone https://githubUserName@github.com/metno/noresm.git




The last point will create a new directory called “noresm” in the place
you checked out the model. Go to that directory before executing any
git-commands.

If you get error messages, verify that you can open the page
https://github.com/metno/noresm in a web-browser. If you can not, you
are probably not a github-user or not member of the noresm group on
github.


	Also do the following on all machines where you use git:



	Make sure you have a version of git >= 2.0 (add the line
“module load git” to your .bashrc files on hexagon, vilje)


	git config - -global push.default simple (Will edit
your ~/.gitconfig file to a safer way to share your modifications,
see http://stackoverflow.com/questions/13148066/warning-push-default-is-unset-its-implicit-value-is-changing-in-git-2-0)











Note that with git, the main branch is no longer called “trunk”, it is
called “master”!



Verify that you have the correct checkout

When you have cloned the model, check that you have gotten what you
wanted!

Check that your favourite branch is available using the command

git branch --all





(You should see the branch “master” on top with a star next
to it. This is the branch you get by default. The other branches are
listed below with remotes/origin/branchName, but you can not work on
them until you check them out, see below)

To check out (locally) your favourite branch and to start working on it,
write

git checkout -b myBranchName origin/myBranchName





(Note that myBranchName must be one of the branches listed by the above command)

If you don’t user the “-b” option, you will get something which is not
correct. Make sure you are tracking a remote branch. You can write

git branch -vv





to see which remote branch you are tracking. The output will
be something like:

myCheckedOutBranchName 1a08184 [origin/myCheckedOutBranchname] LatestCommitMessageOnBranch





Note that once a branch has been checked out using the -b option, you
can switch between any of your checked out branches using the command
git checkout aCheckedOutBranchName

Note that in git, switching to a new branch change the files in your
working directory. Git will warn you if you have any modified files
before switching to a new branch. This is different from how svn works.



Modify files

Modify the code (for example a file named myChangedFile.F90) and send
back to your local repository through

git add myChangedFile.F90
git commit -m "aMessage"





The message should link to the issue on github, so if you fix issue
number 100 by this code change, you would probably write something like

git commit -am "Did part of the work to resolve metno/noresm#100"





Verify, using the tool “gitk” that the changes make sense.



Get modifications from github

git pull





To be absolutely sure about branch names etc, you can do

git pull remoteName remoteBranchName:myLocalBranchName





which if your are picking up changes the master-branch would translate to

git pull origin master:master







Send modifications to github

This command assumes that your changes go to the remote branch named
like your branch (which is most of the times the case) git push

You can also do (to be completely sure):

git push remoteName myLocalBranchName:remoteBranchName





which if your are changing the master-branch would translate to

git push origin master:master





(The above command means push my changes to the remote named “origin” from my
local branch named master to the remote branch named master. If you are
changing another branch than master, you must obviously not write
“master”.)



If you don’t understand and want to get back to svn

http://www.git-tower.com/blog/git-for-subversion-users-cheat-sheet/




            

          

      

      

    

  

    
      
          
            
  
SVN - Best Practice/FAQ

We encourage developers to use branches when developing the model. Do
you find version control, branching and merging a bit difficult, try the
NorESM svn branch/merge tutorial to understand branching and merging. In
30 minutes you can become an svn wizard


	Follow this link to find the tutorial:
	SVN Branch/Merge tutorial






	Note: As of November 13th 2015, NorESM uses git as version control system.
The rules and guidelines for merging/branching, tags and branch names are still
valid in the new system






Branches


What is a branch?

A branch is your own version of the repository. Sometimes it is nice to
work on a feature “in private” without having to relate to other
developers’ codes. And sometimes you want to work on something which
takes some time before it is finished.

In these cases you can create a branch. You can work on it on your
own or in a team of colleques. When you are happy with the the content
of the branch, you can merge it back to the trunk.

The trunk is considered a safe repository. The code in the trunk
should always have passed a set of tests to make sure it is
stable.(https://wiki.met.no/noresm/testlist)

Branches let you take advantage of the svn features, but without having
to worry every day that your code passes the tests.

Create a branch with
(http://svnbook.red-bean.com/en/1.7/svn.branchmerge.using.html)

svn copy http://svn.example.com/repos/calc/trunk http://svn.example.com/repos/calc/branches/my-calc-branch  -m "Creating a private branch of /calc/trunk."





or specifically for the NorESM repository with

svn copy https://svn.met.no/NorESM/noresm/tags/trunk2.0-1 https://svn.met.no/NorESM/noresm/branches/privateMYPORJECT_trunk2.0-1 -m "Creating a project branch of tags/trunk2.0-1."





Then check out the branch using svn checkout $BRANCHURL
nameOfBranchOnMyPC

In git: First create your new branch locally and then make the remote
aware of the new branch like so:

git checkout -b my_branch_name
git push -u origin my_branch_name





..and make sure your .gitconfig-file is configured for doing a merge
(for example):

[merge]

tool = vimdiff

[diff]

tool = vimdiff







When should I work on a branch?

In most cases the answer is “always”. However look at it this way:

If you work directly on the trunk you have to check that your code
passes the tests every time you change the code. This is cumbersome and
takes a lot of time. However if you are on a branch, you can work
peacefully together with your small team taking full advantage of the
version control system. In the end, when you and your teammates are
happy with the changes, you perform the tests and merge back to trunk.

You should obviously test your code also before you commit to a branch,
but for a branch the test does not include running and analyzing long
simulations.



How should I name the branch?

The NorESM branches have the following **naming convension :

{PurposeOfLife}_{ParentTagName}.

This means that a branch name should
state why it is created and where it is created from.

PurposeOfLife is a text string (allowed characters are a-z, A-Z, 0-9 and “.”)
that must start with feature, release, project or private, where


	a feature branch is a temporary branch created to work on a complex change without interfering with the stability of /trunk (or another parent branch). Feature branches are always reintegrated. See also http://svnbook.red-bean.com/en/1.7/svn.branchmerge.commonpatterns.html


	a release branch is created if a version with frozen functionality is desired.
The development on the release branch itself is limited to bug fixes, addition of
forcing scenarios and other minor changes. Releases branches are not reintegrated.


	a project branch is similar to a release branch. For some projects a specific version  with small changes might be required to do specific model runs. It is important that
all members of the project use the same code. If the project involves major
development tasks, the project team should concider creating a feature branch
instead. A project branch is likely not reintegrated.


	a private branch can be created if a project requires a strongly tailored version
of the model, that typically is maintained by only one person. Commits to a private
branch should be agreed on with the branch creator. Private branches are not
necessarily reintegrated.




ParentTagName is the name of an existing noresm tag.

Examples of valid branch names are:


	featureIceActivation_trunk2.0-1: development of ice activation feature, created from tag trunk2.0-1)


	release2.0.0_trunk2.0-19 (release branch created from tag trunk2.0-19)


	release2.0.1_release2.0.0-15 (release branch created from tag release2.0.0-15)


	privateHiatusStudy_release2.0.1-3 (private branch for Ingo’s hiatus study, created from tag release2.0.1-3)


	projectEXPECT_cmip5-r143-1 (branch created for use in project named EXPECT, created from tag cmip5-r143-1)




Note that in this scheme a new branch is never branched off directly
from trunk or another branch. A tag MUST be created before creating a
branch (see section on tags below).

Note that purposeOfLife of release-branches contains version numbers.
“release2.0.0” and “release2.0.1” are “purposeOfLife”. When creating
release-branches, please agree on numbering with <Mats.Bentsen@uni.no>.
The version numbers in release-branches “purposeOfLife” should not
be confused with “increasingVersionNumber” used to make tag-names
unique.



A note on branch / tag naming


Naming of feature branches and associated tags

Consider the following example: A small group decides to have a branch
of their own. The group defines their branch’s purpose of life as
“featureLandSurfaceModeling”.

They can now branch off from trunk and create the branch
featureLandSurfaceModeling_trunk2.0-1. They will work happily on their
branch until one day they have completed their feature. In the mean time
they have tagged their branch a couple of times as
featureLandSurfaceModeling-1, featureLandSurfaceModeling-2.

After the feature is completed, the branch is merged back to trunk, and
following svn recommendations, the branch should now be considered dead.

The team still want their branch on which they cooperate well. They
should now re-generate their branch from trunk, for example
featureLandSurfaceModeling_trunk2.0-40. This is OK. The repository
should now have two branches, but by inspection of branch names it is
easy to see that featureLandSurfaceModeling_trunk2.0-40 is the recent
one and the other is a dead end.

While developing on featureLandSurfaceModeling_trunk2.0-40, the team
decides to tag their model twice, creating the tags
featureLandSurfaceModeling-3 and featureLandSurfaceModeling-4.

The repository now has four tags: featureLandSurfaceModeling-1,
featureLandSurfaceModeling-2, featureLandSurfaceModeling-3 and
featureLandSurfaceModeling-4. They originate from two different
branches. However this is OK in the NorESM naming convention scheme!



Naming of release branches and associated tags

The PurposeOfLife string of a release branch should begin with “release”
followed by .. (e.g., release2.0.1).

The numbers and are inherited from the tag from which the branch is
created. The number is set to 0 in the special case that the parent is a
trunk tag (e.g., release2.0.0_trunk2.0-19) and augmented if the
release branch is created from an existing release branch tag (e.g.,
release2.0.1_release2.0.0-5).

For more information on and see section “How should I name the tag”.




How and when should I merge from trunk to my branch?

You can decide this for yourself. The main hypothesis is that the trunk
is always stable and working, so you will not harm your branch by
merging from trunk. If you are working on something which you will
finally merge back to the trunk, you can merge often. Then the final
merge will be easier.

Just use svn merge ^/noresm/trunk (The “^” means “the URL of the
repository’s root directory” in newer versions of svn. In older versions
you need to give full URL)



How can I merge my branch back into the trunk?

You can merge to trunk after your changed code has passed a list of
tests. The tests are available here: https://wiki.met.no/noresm/testlist

If your code does not pass the tests, you can not merge your code
back to the trunk

Note that in svn, you can only merge ONE time from your branch to the
trunk, or you risk making a mess of the system! (See
http://svnbook.red-bean.com/en/1.7/svn.branchmerge.basicmerging.html ==>
“Reintegrating a branch”, note the statement Once a –reintegrate
merge is done from branch to trunk, the branch is no longer usable for
further work”).

N.B. There is a workaround to this, described in
http://svnbook.red-bean.com/en/1.7/svn.branchmerge.advanced.html#svn.branchmerge.advanced.reintegratetwice

The merge command (from trunk) will be something like
(http://svnbook.red-bean.com/en/1.7/svn.branchmerge.basicmerging.html)

svn merge --reintegrate $BRANCHURL





Using git, just use git merge branchNameIWantToMergeWith



What is a tag?

A tag is a version of the model which should be considered “frozen”. It
makes sense to make a new “tag” for a production system, for example a
specific version which should be used for many runs.

In svn notation, there is no difference between a branch and a tag. It
is just a question of naming convension. Recommended convension is that
tags are branches saved under the “tags” subdirectory and a branch is
saved under the “branches” directory.


	
	In NorESM tags are considered frozen, and people are not allowed
	to do developement on tagged versions.









Create the tag with a command like
(http://svnbook.red-bean.com/en/1.6/svn.branchmerge.tags.html)

 svn copy http://svn.example.com/repos/calc/trunk http://svn.example.com/repos/calc/tags/release-1.0 -m "Tagging the 1.0 release of the 'calc' project."

or specifically for the NorESM repository with





svn copy https://svn.met.no/NorESM/noresm/trunk https://svn.met.no/NorESM/noresm/tags/trunk2.0-2 -m "Creating new tag of trunk."







When should I create a tag?

You should create a tag in the following cases:


	When you want to create a branch! Always tag the model first and then create the
branch from the tag. (If a tag has already been made at the point where you want
to branch off, you don’t need to create a new tag!!)


	A “released” version, a version which has been properly tested and which we recommend
other users to run


	A version which has been used for some specific paper (maybe you want to do more runs
after referee comments)






What tags exist?

All tags are in https://svn.met.no/viewvc/noresm/noresm/tags/. Have a
look there to find out which tags exist before you create a new tag. In
order not to break the naming convension scheme, you need to know which
tags exist already!



How should I name the tag?

Tags created from trunk have the naming convention:

 trunk{MainModelVersion}.{MinorModelVersion}-{IncreasingVersionNumber}

Tags created from branches have the naming convention:

 {BranchPurposeOfLife}-{IncreasingVersionNumber}

Every time a release branch is created from trunk, then
MinorModelVersion is increased and IncreasingVersionNumber reset to 1.
If no new release branch is created, then MinorModelVersion stays the
same and IncreasingVersionNumber is increased.


	
	Important: If a user wants to create a tag from a freshly
	created branch, then IncreasingVersionNumber should be set to 0
(e.g., featureMicomDevelopment-0). Be aware, however, that
creating a tag from a freshly created branch results in tag
duplication, e.g., if the branch is
featureMicomDevelopment_trunk2.0-19 then
featureMicomDevelopment-0 will be identical to trunk2.0-19.









MainModelVersion and MinorModelVersion are global counters while
IncreasingVersionNumber is local to the trunk or a specific branch.

Examples are:


	trunk2.0-1


	trunk2.0-2


	featureIceActivation-1


	release2.0.0-1


	release2.0.0-2


	release2.0.1-1 (associated branch created from tag release2.0.0-2)``


	privateHiatusStudy-1  (owned by Ingo)``


	privateKatlaStudy-1  (owned by Øyvind)``




Note how this is consistent with the branch naming scheme. You
actually need to create a tag in order to give your branch a proper
name!



Tagging noresm0 and noresm1 branches?

NorESM0 and NorESM1 had a quite random naming convension for branches
where branch names involved “noresm” and “revision numbers”. For example
a NorESM1 branch names is “noresm-ver1_cmip5-r112/”. When tagging these,
we need to know what is “purposeOfLife” of this branch. People tend to
talk about these branches as the “112-version” or the branch
“noresm-ver1_cmip5-r143/” as the “143 version”.

Therefore, even though it is confusing it is proposed here to use
“cmip5-r112” or “cmip5-r143” as purposeOfLife for these branches. So
tags created from these branches would be called “cmip5-r112-1”,
“cmip5-r112-2”, “cmip5-r143-1”, “cmip5-r143-2” etc.


	
	purposeOfLife of NorESM1 branches is therefore whatever follows
	after “noresm-verX-” in the branch name











Case 1

A user has performed a control simulation using a tagged NorESM
version. He/she wants to use this control simulation as baseline for
several new implementations. How should the user create/update working
branches without having to worry about changes in trunk that can affect
the result?

This is straight forward. The user creates several branches based on the
original tag. Following the naming convension scheme, they all have a
different “PurposeOfLife” but they have the same ParentTagName. The
combination is a unique branch name for all the new implementations.

Importantly, “merge from trunk” - which is required to be able to
reintegrate the branch into trunk - has to be postponed until after
evaluation experiments for the new implementations have been performed.



Case 2

A user group wants to develop one model component without constantly
having to worry about changes in other model components.

A solution is to bundle new implementations for a specific component by
creating a super branch (e.g., featureMicomDevelopment_trunk2.0-19).

The super branch can then be used to create ordinary feature branches
for the individual implementations (e.g.,
featureNewMixingScheme_featureMicomDevelopment-0).

Reintegration into trunk is done in two steps: First, feature branches
from the individual implementations are reintegrated into the super
branch. Last, the super branch is reintegrated into trunk.



Case 3


	A tagged NorESM version has been used for the production of a certain




simulation. Part of the simulations has to be rerun with extended
diagnostic capability (e.g., with U10 output). How can I commit the
extended diagnostic capability to svn?*

One can imagine that something like this happened:


	The originally tagged version was made from a branched called “release2.0.0_trunk2.0-45”


	The experiment was run with “release2.0.0-3”




When the update is needed there are two possibilities:

This is the normal (and simplest) case:

Update the “release2.0.0_trunk2.0-45” branch with the changes needed.
After the development is done on “release2.0.0_trunk2.0-45” brand, tag
this as “release2.0.0-4” and do the experiments.

In the mean time, someone has done a lot of bugfixing in
“release2.0.0_trunk2.0-45”, so the latest version of
“release2.0.0_trunk2.0-45” is significantly different from
“release2.0.0-3” and you are afraid including the bugfixes will change
the original results. You can not include all the bugfixes before doing
the extra simulations so using the latest version of
“release2.0.0_trunk2.0-45” is not an option.

In this case, create a new branch: “release2.0.1_release2.0.0-3”, update
it and tag it “release2.0.1-1”. Note that in this case, you have
created a new branch with a different “purposeOfLife”: “release2.0.1” is
different from “release2.0.0”.

===== SVN messages =====



What should be stated in the commit message?


	
	Always state the JIRA issue associated with the work! This makes
	the code changes pop up in JIRA!: For example:









svn commit -m "NE-100: These are the fixes needed to solve this issue"





(see https://wiki.met.no/noresm/usingtheissuetracker)

The commit message should include a concise description of the committed
changes.

Furthermore, it should indicate whether the changes preserve
bit-reproducibility. If this information is omitted, then one should
assume that bit-identity is broken.

Examples 1:

Added new compset COMPSETNAME, bit identical compared to revision r





Examples 2:

Added new diagnostics in cloud.F90, bit identical compared to revision r







What should be stated in the copy message of a branch?

A more elaborated “purpose of life” than indicated by the branch name
can be provide as svn message when creating the branch. If a
corresponding jira issue exists, then the text provided to the issue
track can be reused here.



What should be stated in the copy message of a tag?

Ideally, the commit message of a tag should provide a complete change
history relative to the last tag. This information can be easily
extracted from the svn viewer.

Example 1:

Change history: trunk-2.0 -> trunk-2.1 (r190 -> r198)

Revision 198

changes made in r198...

Revision 193

changes made in r193...

Revision 190

changes made in r190...





Example 2:

Change history: trunk-2.3 -> featureMicomDevelopment-1 (r200 -> r205)

Revision 205

changes made in r205 to branch featureMicomDevelopment...

Revision 202

changes made in r202 to branch featureMicomDevelopment...

Revision 200

changes made in r200 to branch featureMicomDevelopment...









            

          

      

      

    

  

    
      
          
            
  
Subversion how-to for NorStore


How it works

NorStore uses the
svnserve [http://svnbook.red-bean.com/en/1.7/svn.serverconfig.choosing.html#svn.serverconfig.choosing.svnserve]
server solution to take local svn repositories online.

On the NorStore node noresg.norstore.no, a svnmerge demon is running
as a background process. The demon serves repositories that are stored
in NorStore’s project work space in /projects/NS2345K/svn. The svn
repositories each receive an URL of form

svn://noresg.norstore.no/<repository name>







Prerequisites

To create and manage a repository, you need a user account at NorStore
which is member of the ns2345k project.

The creator of a repository has the full flexibility to grant remote
read/write access to external users. Once the repository is create, the
use of the repository does not require a NorStore account. The
repository creator can define svn users (consisting of a user-name with
corresponding password) which in general have no relation to NorStore
user accounts.

To start and stop the svn server, your NorStore user must in addition
have access to noresg.norstore.no. Currently, this group contains
following people: Alf Grini, Ingo Bethke, Thierry Toutain and Martin
King.



Start/stop server

Log on to noresg.norstore.no via ssh.

To take all svn repositories online, do

svnserve -d -r /projects/NS2345K/svn --log-file /projects/NS2345K/svn/svnserve.log --pid-file /projects/NS2345K/svn/svnserve.pid





An svnserve demon has now been started as a background process on
noresg.norstore.no. The process id is logged in
/projects/NS2345K/svn/svnserve.pid.

To take all repositories offline again, do

kill `cat /projects/NS2345K/svn/svnserve.pid`







Creating a new repository

Log on to norstore.uio.no via ssh.

Change directory to /projects/NS2345K/svn.

Create a new svn repository with

svnadmin create testrepo





where testrepo is to be replaced with the repository name.

The new repository is now set up in /projects/NS2345K/svn/testrepo



Customizing access rights

Edit testrepo/conf/svnserve.conf for general customisation of access
rights. Important: Make sure to remove all leading blanks when
activating an option.

The default is read/write access for authenticated users and no access
for anonymous.

To limited access to read for authenticated users, change

# auth-access = write





to

auth-access = read





To grant anonymous read, change

# anon-access = none





to

anon-access = read





The users of the repository are defined in testrepo/conf/passwd with
user name and password, e.g.

[users]
  harry = harryssecret
  sally = sallyssecret
  guestuser = friendly





The user customisation is activated in svnserve.conf by uncommenting

# password-db = passwd





to

password-db = passwd





Further fine tuning of access rights can be done in
testrepo/conf/authz. E.g.,

[/]
harry = rw
guestuser = r





gives harry read/write access but limits the access of guestuser to
read-only. The authz customisation is activated in svnserve.conf by
uncommenting

# authz-db = authz





to

authz-db = authz







Remote access

After taking the repository online, the URL of the repository testrepo
is svn://noresg.norstore.no/testrepo

To checkout the repository, do

svn co svn://noresg.norstore.no/testrepo





Change directory to testrepo

cd testrepo





Create a dummy file and mark it for adding

echo test > README
svn add README





Commit the repository

svn commit -m "my commit message"









            

          

      

      

    

  

    
      
          
            
  
Uncertain parameters (which can be discussed) in the aerosol model








	Parameter

	Meaning

	Where in code





	sticking coefficients

	How easy is it for H2SO4 to
condense on aerosol modes

	condtend.F90 (and AeroTab for
the look-up tables)



	size distribution/total
dust emission

	Tune on fraction of dust going
to different modes (back to
aerocom estimates??): how much
is emitted in DST_A2 relative
to the DST_A3 tracer

	oslo_dust_intr.F90

oslo_dust_intr.F90




	om_to_oc

	How much more “OM” do we get
when “OC” is emitted

	mo_srf_emission.F90,
mo_extfrc.F90



	below cloud scavenginv
coeffs

	Below cloud scavenging
coefficients

	aerosoldef.F90



	size of “life-cycle
species”

	what is the effective size of
“condensate”, “coagulate”

	aerosoldef.F90









            

          

      

      

    

  

    
      
          
            
  
Model Diagnostic Tools

This page links to tools used for the NorESM model evaluation.


NorESM Diagnostic Packages

Output from the latest NCAR diagnostic pages can be found on nird here:

via the web: http://ns2345k.web.sigma2.no/noresm_diagnostics/

via the filesystem on nird here:
/projects/NS2345K/www/noresm_diagnostics/

The diagnostics packages are currently available on NIRD. Each package
can be run/configured from the command line using the program diag_run:

--------------

Program: /projects/NS2345K/noresm_diagnostics/bin/diag_run Version: 5.1

--------------

Short description: A wrapper script for NorESM diagnostic packages.

Basic usage:
  diag_run -m [model] -c [test case name] -s [test case start yr] -e [test case end yr] # Run model-obs diagnostics
  diag_run -m [model] -c [test case name] -s [test case start yr] -e [test case end yr] -c2 [cntl case name] -s2 [cntl case start yr] -e2 [cntl case end yr] # Run model1-model2 diagnostics
 nohup /projects/NS2345K/noresm_diagnostics/bin/diag_run -m [model] -c [test case name] -s [test case start yr] -e [test case end yr] &> out & # Run model-obs diagnostics in the background with nohup

Command-line options:
  -m, --model=MODEL Specify the diagnostics package (REQUIRED).
        Valid arguments:
              cam    : atmospheric package (AMWG)
              clm    : land package (LMWG)
              cice   : sea-ice package
              micom  : ocean package
              hamocc : biogeochemistry package
              all    : configure all available packages.
  -c, -c1, --case=CASE1, --case1=CASE1       Test case simulation (OPTIONAL).
  -s, -s1, --start_yr=SYR1, --start_yr1=SYR1 Start year of test case climatology (OPTIONAL).
  -e, -e1, --end_yr=EYR1, --end_yr1=EYR1     End year of test case climatology (OPTIONAL).
  -c2, --case2=CASE2                         Control case simulation (OPTIONAL).
  -s2, --start_yr2=SYR2                      Start year of control case climatology (OPTIONAL).
  -e2, --end_yr2=EYR2                        End year of control case climatology (OPTIONAL).
  -i, -i1, --input-dir=DIR, --input-dir1=DIR Specify the directory where the test case history files are located (OPTIONAL).
                                             Default is --input-dir=/projects/NS2345K/noresm/cases
  -i2, --input-dir2=DIR                      Specify the directory where the control case history files are located (OPTIONAL).
                                             Default is --input-dir=/projects/NS2345K/noresm/cases
  -o, --output-dir=DIR                       Specify the directory where the package(s) the climatology and time-series files should be stored (OPTIONAL).
                                             Default is --output-dir=/projects/NS2345K/noresm_diagnostics/out/$USER
  -p, --passive-mode                         Run the script in passive mode: the diagnostic script
                                             will be configured but not executed (OPTIONAL).
  -t, --type=TYPE                            Specify climatology or time series diagnostics (OPTIONAL):
                                             valid types are --type=climo and --type=time_series.
                                             Default is to run both. Note that the time
                                             series are computed over the entire simulation.
  -w, --web-dir=DIR                          Specify the directory where the html should be published (OPTIONAL).
                                             Default is --web-dir=/projects/NS2345K/www/noresm_diagnostics
  --no-atm Run CLM diagnostics without CAM data. Must be used for offline CLM simulations.
  Examples:
    diag_run -m all -c N1850_f19_tn11_exp1 -s 21 -e 50 # model-obs diagnostics of case=N1850_f19_tn11_exp1 (climatology between yrs 21 and 50) for all model components.
    diag_run -m cam -c N1850_f19_tn11_exp1 -s 21 -e 50 -w /path/to/my/html # model-obs diagnostics in CAM, publish the html in /path/to/my/html.
    diag_run -m micom -c N1850_f19_tn11_exp1 -t time_series # model-obs time-series diagnostics in MICOM for all years represented in the model output directory (/projects/NS2345K/noresm/cases/N1850_f19_tn11_exp1/ocn/hist/).
    diag_run -m cice -c N1850_f19_tn11_exp1 -s 21 -e 50 -p # configure (but do not run) model-obs diagnostics for CICE.
    diag_run -m clm -c N1850_f19_tn11_exp1 -s 21 -e 50 -i /input/directory1 -c2 N1850_f19_tn11_exp2 -s2 21 -e2 50 -i2 /input/directory2 # model1-model2 diagnostics for CLM with user-specified history file directories
    diag_run -m micom -c N1850_f19_tn11_exp1 -s 21 -e 50 -t climo # model-obs climatology diagnostics (no time series) for MICOM:
    diag_run -m cam -o /my/dir # install CAM diagnostics in /my/dir with minimal configuration.
    diag_run -m micom,hamocc -c N1850OC_f19_tn11_exp1 -s 21 -e 50 # model-obs diagnostics for MICOM and HAMOCC.
    diag_run -m clm -c N1850_f19_tn11_clmexp1 -s 71 -e 100 --no-atm # model-obs time-series diagnostics for an offline (uncoupled) CLM simulation.
    diag_run -m hamocc -c N1850OC_f19_tn11_exp1 -s 31 -e 100 -t time_series # model-obs time-series diagnostics in HAMOCC between yrs 31 and 100.





A comprehensive technical summary of diag_run (pdf)

Report any problems, comments or suggestions to Yanchun He: yanchun.he@nersc.no


Recent updates


	29.08.10. Update to v5.1: update NCO/NCL versions to support efficient process of compressed netcdf-4 files.


	29.06.18. Update to v5.0: new fields to HAMOCC and MICOM diagnostics; minor fixes to other issues.


	20.04.18. Update to v4.3: added new fields to HAMOCC diagnostics.


	19.04.18. Update to v4.2: included ability to do time-series diagnostics between two user-specified years.


	18.04.18. Update to v4.1: improved climatology and time-series calculations in CLM, and introduction of the --no-atm option to enable diagnostics for offline CLM simulations.


	09.04.18. Update to v4.0: included the HAMOCC diagnostics package.


	23.02.18. Update to v3.1: added monthly MLD, seasonal SST/SSS and annual meridional heat/salinity fluxes to the MICOM diagnostics.


	17.01.18. Update to v3.0: the first version of MICOM diagnostics has been included.


	28.11.17. Update to v2.0: included a set of time series plots in CAM diagnostics, along with an html interface, which can be accessed from the index page (sets.htm).






Using diag_run with cron

If you want to use diag_run with crontab, you first need to load
$HOME/.bash_profile, i.e.:

#--------------
# Min Hour Day Month Weekday Command(s)
#--------------

50 09 23 11 \* . $HOME/.bash_profile; /projects/NS2345K/noresm_diagnostics/bin/diag_run -m cam,cice -c N18_f19_tn11_080617 -s 21 -e 50 -o /scratch/$USER/noresm_diagnostics2 -w \
/projects/NS2345K/www/test -t time_series >& /scratch/$USER/cron_out







Other tips

It is useful to add diag_run as an alias in $HOME/.bashrc, so that you
do not need to write out the whole path every time you run it: alias

diag_run='/projects/NS2345K/noresm_diagnostics/bin/diag_run'







NorESM diagnostics on GitHub

The NorESM diagnostics packages and diag_run are included in the Git
version control repository: https://github.com/johiak/NoresmDiagnostics

Aerosol and Chemistry, Clouds and Forcing Diagnostics

In both the default CAM5-aerosol packages (MAM3,MAM7) and the
Oslo-aerosol packages, the budget terms can be taken out using a
variable in the namelist :



Configuring a run with more aerosol diagnostics in (NorESM2)

&phys_ctl_nl
history_aerosol = .true.
/





Two more diagnostics are useful:


	Enable estimates multiple calls to radiation which are necessary for effective radiative forcing estimates


	Enable diagnostics for AEROCOM




To enable this, take the file cam/src/physics/cam_oslo$ vim
preprocessorDefinitions.h and copy it to your SourceMods/src.cam folder

Change both preprocessor definitions to true

#define AEROCOM
#define AEROFFL





The AEROCOM-token turns on diagnostics needed for AEROCOM The
AEROFFL-token tells the model to do additional radiation-diagnostics for
aerosol indirect effect




Tracer Budget terms


Fields produced in monthly average files when running with budgets activated

Running with budgets activated will produce the following terms in the
monthly output files:








	Output variable name

	Meaning

	Comment





	SF{Tracer}
GS_{Tracer}

	Emissions from surface
gas phase chemistry

	
3D-emissions and gas phase




washout included in this term




	AQ_{Tracer}

	aquous chemistry

	


	{Tracer}_Mixnuc1

	Activation in clouds and
evaporation of cloud droplets

	


	{Tracer}_DDF

	Dry deposition flux (aerosol
tracers)

	


	{Tracer}_SFWET

	Wet deposition flux (aerosol
tracers)

	


	{Tracer}_condtend

	loss/production in
condensation/nuclation

	(CAM-Oslo only)



	{Tracer}_coagTend

	loss/production in coagulation

	(CAM-Oslo only)



	DF_{Tracer}

	
	dry deposition flux (gas
	tracers)






	output with history_aerosol
with CAM-Oslo only



	WD_A_{Tracer}

	wet deposititon flux (gas
tracers)

	output with history_aerosol
with CAM-Oslo only



	{Tracer}_CLXF

	3D-emissions (“external
forcing”)

	output with history_aerosol
with CAM-Oslo only



	{Tracer}_clcoagTend

	loss of tracer due to
coagulation with cloud
droplets

	output with history_aerosol
with CAM-Oslo only






Note: Since 3D-emissions and and gas washout rates are included in the
term GS_{Tracer} in the mozart chemistry solver, the individual terms
can be found like this (example for SO2):

ncap2 -O -s GS_ONLY_SO2=GS_SO2-WD_A_SO2-SO2_CLXF infile.nc outfile.nc





More info on SO2 budgets (see
/models/atm/cam/tools/diagnostics/ncl/ModIvsModII/ for scripts with info
on all tracers):

GS_SO2 contains the SO2 budget terms for all that goes on in the
chemistry-routine, which is


	Gas phase chemistry,


	Wet deposition, and


	3D-emissions.




Gas phase chemistry is both
production from DMS (GS_DMS) and loss through OH (GL_OH)

For calculations of net loss, e.g. used to calculate SO2 life-times, we’re
interested in the loss through OH from the chemistry-term (GL_OH).

GS_SO2 = GL_OH + SO2_CLXF - WD_A_SO2 - GS_DMS*64/62





or

GL_OH = GS_SO2 - SO2_CLXF + WD_A_SO2 + GS_DMS*64/62





Estimating chemical loss w.r.t. S (instead of SO2 or DMS), for
comparison with CAM4-Oslo numbers:

net chemial loss gas phase = (GS_SO2/1.998 - SO2_CLXF + WD_A_SO2)/1.998 + GS_DMS/1.938
net chemical loss = net chemial loss gas phase + AQ_SO2/1.998





Finally, total net loss (used to calculate life-time = -load/(net loss),
where load = cb_SO2/1.998):

net loss =
  - WD_A_SO2/1.998 ;wet deposition in kg/m2/sec (positive in output file)
  - DF_SO2/1.998 ;dry deposition in kg/m2/sec (positive in output file)
  + AQ_SO2/1.998 ;wet phase production of SO4 in kg/m2/ses (negative in output file)
  + (GS_SO2 - SO2_CLXF + WD_A_SO2)/1.998 + GS_DMS/1.938 ; net chemical loss gas phase







Looking at the aerosol budgets (CAM-Oslo only)


	Go to the directory models/atm/cam/tools/diagnostics/ncl/budgets


	Change the filename to use in the file budgets.ncl (“myFileName” around line 18). Should be for example yearly average of month-avg file in a run with budgets


	Run the script budgets.sh to create a pdf-file (output.pdf)







NCL Model Version Comparison package (Alf K)


Making ncl plots of often used aerosol and cloud fields, including ERFs, for two model versions (CAM-Oslo only)


	Make a local copy (on Linux) of the directory models/atm/cam/tools/diagnostics/ncl/ModIvsModII


	Assuming that you have produced output data from 4 simulations: two different model versions, each with PD and PI emissions, and all run with #define AEROCOM & AEROFFL:


	
	In ModIvsModII.csh (note: read the header info):
	
	edit model info for the first model (shown to the left in the plots): modelI = CAM4-Oslo or modelI = CAM5-Oslo ?


	provide paths and partial file names of the model data (PD and PI) for Model I (CAM4-Oslo or CAM5-Oslo) and Model II (must be CAM5-Oslo)


	choose desired plot format (plotf=ps, eps, pdf or png)










	 Run the script: ./ModIvsModII.csh


	
	Furthermore, to display the plots in an organized form by use of a web browser (only possible if the chosen plot format is png):
	
	download htm template files from
ftp://ftp.met.no/projects/noresmatm/upload/NorESM2Diagnostics/ModIvsModII/htm-templates/


	edit general model info (only) in ModIvsModII.htm, and manually cut and paste the mass budget numbers from the script output into this file


	copy all png (plots) and htm files to the desired output (common) directory


	open ModIvsModII.htm in your browser: hyper-links to all other htm files, including plots, are found here










	Example:  ftp://ftp.met.no/projects/noresmatm/upload/NorESM2Diagnostics/ModIvsModII/revision610inclSOA-Nudged_1984-12to1985-11_vs_CAM4-Oslo/ModIvsModII.htm







Cloud water mass and number analysis (budgets)


Configuring a run with more cloud diagnostics in NorESM2

To switch on extra output for cloud diagnostics (mass and number
tendencies for liquid water and mass) change the following namelist
variable:

&phys_ctl_nl history_budget = .true. /





A python script for plotting the mass and number budgets for the cloud
microphysics can be found under:

models/atm/cam/tools/diagnostics/ncl/cloudBudgets

in the same branch. Copy the script to your local computer or lustre and
edit the script to read the correct input file(s) (instructions inside
the script). Run the script by typing:

python scriptname.py





in your terminal.




Automatic AEROCOM analysis

To prepare output so that it is processed automatically by the aerocom
tools, use the script located at models/atm/cam/tools/aerocom/ in
the svn repository. The script prepares files such that the idl aerocom
tools prepare plots for the aerocom webinterface:
URL link to NorESM on AeroCom webinterface [http://aerocom.met.no/cgi-bin/aerocom/surfobs_annualrs.pl?PROJECT=NorESM&MODELLIST=NorESM-development&FULL=explicit&INFO=nohover&PERFORMANCE=ind&YEARFILTER=ALLYEARS&PSFILTER=ALLVARS&Type0=ZONALOBS&Ref0=AERONETSun&Run0=CAM53-Oslo_r773bNudge_151215AG_PD_DMS_733b&Parameter0=OD550_AER&Station0=WORLD&Year0=an9999&Period0=mALLYEAR]

The script requires <ModelName>_<ExperimentName> and <Period> as input.


	<Period>: for a climatological average and run choose 9999 , for nudged simulations choose the year of the meteorology


	<ModelName>_<ExperimentName>: is the dataset identifier under which the plots appear on the AeroCom webinterface in the required format NorESM-CAM5_svn{RevisionNumber}_YYMMDD{initials}_Freetext.




Example:

“NorESM-CAM5_svn1094_151201AG_CMIP6endelig”

Initials AG: Alf Grini, AK: Alf Kirkevåg, DO: Dirk Olivie…

Where the date YYMMDD corresponds to the time when the AeroCom data
preparation script has been executed.

The script creates files named like

aerocom3_<ModelName>_<ExperimentName>_<VariableName>_<VerticalCoordinateType>_<Period>_<Frequency>.nc






	<ModelName> ⇒ eg NorESM-CAM53


	<ExperimentName> ⇒ svn{RevisionNumber}_YYMMDD{initials}_Freetext


	<VariableName> ⇒ aerocom variable names


	<VerticalCoordinateType> ⇒ “Surface”, “Column”, “ModelLevel”, “SurfaceAtStations”, “ModelLevelAtStations”


	<Period> ⇒ eg “2008”, “2010”, “9999”


	<Frequency> ⇒ “timeinvariant”,”hourly”, “daily”, “monthly”, “sat1000”, “sat1330”, “sat2200”, “sat0130”




Note that VerticalCoordinateType is dependent on the variable!! It is not a question about “vertical coordinate type used in model simulations”!

The script copies files on norstore into /projects/NS2345K/CAM-Oslo/DO_AEROCOM/<ModelName>_<ExperimentName>/renamed/



ESMval CIS JASMIN platform and tools


	ESMVALtool http://www.geosci-model-dev-discuss.net/8/7541/2015/gmdd-8-7541-2015-discussion.html


	cis tools http://www.cistools.net


	JASMIN http://www.jasmin.ac.uk/services/jasmin-analysis-platform/






Post analysis and workup of CAM diagnostics output tables

A tool for post analysis of (multiple) CAM diagnostics ASCII tables can
be found in the following repository:

GitHub https://github.com/jgliss/noresm_diag_postproc

To get started, please follow the instructions in repository README
(displayed in repository). Currently, the main analysis tool is a
jupyter IPython notebook called

analysis_tool.ipynb

(https://github.com/jgliss/noresm_diag_postproc/blob/master/analysis_tool.ipynb)

which includes more detailed instructions about setup and options.

Use the notebook

https://github.com/jgliss/noresm_diag_postproc/blob/master/download_tables.ipynb

to download local copies of result tables using a list of URL’s.

Short summary:

The notebook reads multiple diagnostics files (runs) into one long table
and creates heatmap plots of Bias, RMSE and RMSE relative error for
a subset of variables (rows -> y-axis of heatmap) vs. the individual
runs (columns -> xaxis).

NOTE:
In the current version, you need to download all tables that you are interested in as csv or ascii into one directory, that is specified in the header of the notebook.

Variable groups can be defined in this config file:

https://github.com/jgliss/noresm_diag_postproc/blob/master/config/var_groups.ini





NOTE:
If you add groups to this file in your local copy of the repository, please consider sending the updated to jonasg@met.no or to submit a pull request, so that the remote repository remains up to date.

Troubleshooting

If you run into problems, please raise an issue in the repository or contact jonasg@met.no





            

          

      

      

    

  

    
      
          
            
  
NorStore Tape Storage


Basic use

Instructions for basic use of the tape resources are found on NorStore’s
homepage [https://www.norstore.no/services/tape-storage].



Advanced use

A collection of high-level tape tools is available in
/projects/NS2345K/tools.


noresm2tape

noresm2tape copies the output of a NorESM case from NorStore’s disk area
to NorStore’s tape resource. The output folder should be organised in
the standard CCSM way (e.g., atmospheric output is expected in
‘atm/hist’). If that is not the case, please use the command disk2tape
instead.


	IMPORTANT:





It is highly recommended to run the script in background using the nohup command, e.g.,




nohup /projects/NS2345K/tools/noresm2tape &





Make sure not to forget the “&” at the end of the line. After submitting the script with nohup, it is safe to log out. You will receive a notification email when the transfer to tape is completed.   ``

Run /projects/NS2345K/tools/noresm2tape -h to print detailed instructions:

Usage: noresm2tape

Example: noresm2tape /scratch/ingo/mycase /tape/NS2345K/cases/mycase auto replica

Purpose: Copies NorESM case output from disk to tape.

Description: <path on disk> and <path on tape> must be full path names (see example).
             <chunk size> must be one of: auto, all, 1, 10, 100, or 1000 (numbers indicate simulation years per chunk)
             <replication flag> must be either 'replica' - resulting in two tape copies - or 'noreplica'.

             The output folder <path on tape> will be created - with parent
             directories if necessary - and must not exist before running this script.

             The input data is staged in form of tar-chuncks in
             /scratch/ingo/noresm2tape. The tar-chunks are removed from
             scratch after successfull transfer to tape.

             Checksums for all input files are computed and stored in a separate
             checksum file. The checksums are used to verify the tar-chunks.







disk2tape

disk2tape copies a folder from NorStore’s disk area to NorStore’s tape
resource. In contrast to noresm2tape, the data folder can have any
structure and content.

IMPORTANT:
It is highly recommended to run the script in background using the nohup command, e.g.,

nohup  /projects/NS2345K/tools/disk2tape &





Make sure not to forget the “&” at the end of the line. After submitting the script with nohup, it is safe to log out. You will receive a notification email when the transfer to tape is completed.

Run

/projects/NS2345K/tools/disk2tape -h





to print detailed instructions:

Usage: disk2tape [none|gzip|bzip2] [replicate]

Example: disk2tape /projects/NS2345K/hirlam /tape/NS2345K/hirlam

Purpose: Copies a folder from disk to tape.

Description: <path on disk> must be the absolute path to the input folder.
             <path on tape> will be created - with parent directories if
                            necessary - and must not exist before running this script.

             gzip or bzip2 compression will be performed if the third argument is
             set to "gzip" or "bzip2", respectively. The default is no compression.

             If the forth argument is set to "replicate" then a second copy of
             the data will be stored on another physical tape medium.

             The path of the additional copy differs from the path of the first
             copy by that /tape is replaced with /replica.

             The input data is staged in form of tar-chuncks in
             /scratch/$USER/`basename $0`. The tar-chunks are removed from scratch
             after success transfer to tape.

             The size of a single tar-chunk is about 15Gb if no compression is
             applied. If compression is applied, the size of the tar-chunks can
             be up to 60Gb as a compression factor 4 is assumed.

             Checksums for all input files are computed and stored in a separate
             checksum file. The checksums are used to verify the tar-chunks.







tape2disk

tape2disk copies a folder that had been put on tape with either
noresm2tape or disk2tape. All tar-archieves found in the top-level
folder are unpacked while tar-files stored within tar-files are not
inflated.

Run

/projects/NS2345K/tools/tape2disk -h





to print detailed instructions:

Usage: /projects/NS2345K/tools/tape2disk <path on tape> <path on disk>

Example: /projects/NS2345K/tools/tape2disk /tape/NS2345K/hirlam /scratch/ingo/hirlam

Purpose: Retrieves a folder from tape and unpacks all tar-archieves contained in it.

Description: <path on disk> will be created if it does not exist.







listontape

listontape lists all files that are archived in a tape folder.

Run

/projects/NS2345K/tools/listontape -h





to print detailed instructions:

Usage: /projects/NS2345K/tools/listontape <path to data-directory on tape>
       or
       /projects/NS2345K/tools/listontape <path to checksum file on tape>

Example:
       /projects/NS2345K/tools/listontape /tape/NS2345K/hirham_nobackup/BCM
       or
       /projects/NS2345K/tools/listontape /tape/NS2345K/hirham_nobackup/BCM/BCM.md5.tar

Purpose: Lists the names of files that are archived in a given directory on tape.

Description: The script relies on the existence of a checksum file, with extension
             md5.tar, that is stored in the archive directory.

             If exactly one checksum file exists then directory path is sufficient
             as input argument. However, if two or more checksum file exist then
             the absolute path to the checksum file has to be provided.










            

          

      

      

    

  

    
      
          
            
  
NorStore Research Data Archive: Guidelines for ingestion of NorESM output

The recommendations presented on this page are based on discussion
between Alok, Mats and Ingo. Please feel free to comment and modify
them.

The access point to NorStore’s Research Data Archive is
http://archive.norstore.no

For testing purposes, the alternative site
http://archive-test.norstore.uio.no should be used.


Metadata recommendations


BibliographicCitation

Specify “http://cmip-pcmdi.llnl.gov/cmip5/terms.html” as value.



Coverage

Please follow DCMI recommendations when specifying coverage.


Box (http://dublincore.org/documents/dcmi-box)

If coverage is global, use:


	northlimit=90


	southlimit=-90


	westlimit=-180


	eastlimit=180


	units=signed decimal degrees




(leave rest unspecified)



Period (http://dublincore.org/documents/dcmi-period http://www.w3.org/TR/NOTE-datetime)

Specification of start- and end-year required (optionally, month and day):


	start=YYYY[-MM-DD]


	end=YYYY[-MM-DD]


	scheme=W3C-DTF




The value of scheme should be always set to W3C-DTF. The value of
name can be left blank.




Description

Recommended content in description:


	long version of title, e.g. “Norwegian Earth System Model version 1 (medium resolution) output prepared for the CMIP5 pre-industrial control experiment.”


	citation information (see below)


	reference to CMIP5 experimental design (http://cmip-pcmdi.llnl.gov/cmip5/docs/Taylor_CMIP5_design.pdf)


	forcing agents (link to http://search.es-doc.org) (INGO: skip?)


	initialisation (parent experiment, branch time) (INGO: skip?)




NorESM1-M citation:


	
	Bentsen, M., Bethke, I., Debernard, J. B., Iversen, T., Kirkevåg,
	A., Seland, Ø., Drange, H., Roelandt, C., Seierstad, I. A., Hoose,
C., and Kristjánsson, J. E.: The Norwegian Earth System Model,
NorESM1-M – Part 1: Description and basic evaluation of the
physical climate, Geosci. Model Dev., 6, 687-720,
doi:10.5194/gmd-6-687-2013, 2013.









NorESM1-ME citation:


	
	Tjiputra, J. F., Roelandt, C., Bentsen, M., Lawrence, D. M.,
	Lorentzen, T., Schwinger, J., Seland, Ø., and Heinze, C.:
Evaluation of the carbon cycle components in the Norwegian Earth
System Model (NorESM), Geosci. Model Dev., 6, 301-325,
doi:10.5194/gmd-6-301-2013, 2013.










Mapping of CMIP experiment long/short names

10- or 30-year run initialized in year XXXX    decadalXXXX
volcano-free hindcast initialized in year XXXX noVolcXXXX
prediction with 2010 volcano                   volcIn2010
pre-industrial control                         piControl
historical                                     historical
historical extension                           historicalExt
other historical forcing                       historicalMisc
mid-Holocene                                   midHolocene
last glacial maximum                           lgm
last millennium                                past1000
RCP4.5                                         rcp45
RCP8.5                                         rcp85
RCP2.6                                         rcp26
RCP6                                           rcp60
ESM pre-industrial control                     esmControl
ESM historical                                 esmHistorical
ESM RCP8.5                                     esmrcp85
ESM fixed climate 1                            esmFixClim1
ESM fixed climate 2                            esmFixClim2
ESM feedback 1                                 esmFdbk1
ESM feedback 2                                 esmFdbk2
1 percent per year CO2                         1pctCO2
abrupt 4XCO2                                   abrupt4xCO2
natural-only                                   historicalNat
GHG-only                                       historicalGHG
AMIP                                           amip
2030 time-slice                                sst2030
control SST climatology                        sstClim
CO2 forcing                                    sstClim4xCO2
all aerosol forcing                            sstClimAerosol
sulfate aerosol forcing                        sstClimSulfate
4xCO2 AMIP                                     amip4xCO2
AMIP plus patterned anomaly                    amipFuture
aqua planet control                            aquaControl
4xCO2 aqua planet                              aqua4xCO2
aqua planet plus 4K anomaly                    aqua4K
AMIP plus 4K anomaly                           amip4K







Boundary conditions

piControl:

-Prescribed atmospheric concentrations of pre-industrial well mixed gas: Carbon Dioxide
-Unperturbed Pre-Industrial Land Use
-Prescribed concentrations or emissions of pre-industrial natural aerosols
-Prescribed concentrations or emissions of pre-industrial natural aerosol precursors
-Prescribed atmospheric concentration of pre-industrial short lived (reactive) gas species
-Prescribed concentrations or emissions of pre-industrial short lived (reactive) aerosol species
-Prescribed atmospheric concentrations of pre-industrial well mixed gases: excluding CO2








Label

If the dataset matches a NorESM case then specify the case name as
label, e.g., NAER1850CNOC_f19_g16_06.



Rights holder

If in doubt, specify


	Organization: Norwegian Climate Centre


	Organization acronym: NCC


	Organization web-page: gfi.uib.no/EarthClim


	Contact email: noresm-ncc@met.no (INGO: NEED TO FIND BETTER SOLUTION FOR EMAIL ADDRESS)






Title

We recommend to use following formula:

<MODEL ACRONYM> <PROJECT> <OFFICIAL EXPERIMENT ACRONYM> (<experiment number in Taylor document>) r<realisation number>[<realisation letter>] <output type>





Examples:


	NorESM1-M CMIP5 historicalExt (3.2) r1 raw output


	NorESM1-ME CMIP5 rcp85 (4.2) r1a raw output


	NorESM1-ME CMIP5 rcp85 (4.2) r1 cmor-processed output




<output type> should be a brief and general description of the type of output, e.g. raw output or cmor-processed output. Information on data format etc will be specified elsewhere.

<realisation letter> can be used if an experiment is composed of several cases – e.g., NorESM1-ME CMIP5 rcp85 r1 is associated with the cases NRCP85AERCNOC_f19_g16_01 and NRCP85AERCNOC_f19_g16_02 – and one intends to create a dataset for each cases.

Mapping between CMIP5 experiment acronyms and NorESM1-M cases:

piControl     r1 N1850AERCNOC_f19_g16_CTRL_02
1pctCO2       r1 N1850RMAERCNOC_f19_g16_02
historical    r1 N20TRAERCNOC_01
esmControl    r1 N1850AERBPRP_f19_g16_02
esmHistorical r1 N20TRAERCNOCBPRP_f19_g16_01
esmrcp85      r1 NRCP85AERBPRP_f19_g16_03
esmFdbk1      r1 N1850RMAERCNOC_f19_g16_RAD_02
esmFixClim1   r1 N1850RMAERCNOC_f19_g16_BGC_02
rcp26         r1 NRCP26AERCNOC_f19_g16_01 (2006-2060), NRCP26AERCNOC_f19_g16_02 (2061-2101)
rcp45         r1 NRCP45AERCNOC_f19_g16_02
rcp6          r1 NRCP60AERCNOC_f19_g16_01 (2006-2050), NRCP60AERCNOC_f19_g16_02 (2051-2101)
rcp85         r1 NRCP85AERCNOC_f19_g16_01 (2006-2044), NRCP85AERCNOC_f19_g16_02 (2045-2100)





Mapping between CMIP5 experiment acronyms and NorESM1-ME cases names:

piControl     r1 N1850AERCNOC_f19_g16_CTRL_02
1pctCO2       r1 N1850RMAERCNOC_f19_g16_02
historical    r1 N20TRAERCNOC_01
esmControl    r1 N1850AERBPRP_f19_g16_02
esmHistorical r1 N20TRAERCNOCBPRP_f19_g16_01
esmrcp85      r1 NRCP85AERBPRP_f19_g16_03
esmFdbk1      r1 N1850RMAERCNOC_f19_g16_RAD_02
esmFixClim1   r1 N1850RMAERCNOC_f19_g16_BGC_02
rcp26         r1 NRCP26AERCNOC_f19_g16_01 (2006-2060), NRCP26AERCNOC_f19_g16_02 (2061-2101)
rcp45         r1 NRCP45AERCNOC_f19_g16_02
rcp6          r1 NRCP60AERCNOC_f19_g16_01 (2006-2050), NRCP60AERCNOC_f19_g16_02 (2051-2101)
rcp85         r1 NRCP85AERCNOC_f19_g16_01 (2006-2044), NRCP85AERCNOC_f19_g16_02 (2045-2100)







Project

For CMIP5 output, specify Integrated Earth System Approach to Explore Natural Variability and Climate Sensitivity (EarthClim)



Conforms to

If in doubt, specify “Climate and Forecast (CF) metadata conventions”



Provenance

In case the output has been compressed, specify “gzip compression of restart files and conversion of history output to compressed NetCDF-4 format” and state the time stamp of the last compressed restart file.

Please add additional provenance entries in case further manipulations have been performed on the output.




Metadata example

Link to this section.








	Parameter

	Value

	Comment





	Title

	NorESM1-M CMIP5 historicalExt (3.2)
r2 raw output

	


	Created on

	29/Oct/2011

	Ingo: time stamp of the last
restart folder (i.e, time
experiment was completed)



	Category

	Simulation

	


	State

	Raw

	


	Domain

	Natural Sciences

	


	Field

	Earth Sciences

	


	Creator

	Norwegian Climate Center (NCC)

	


	Contributor

	Alok Kumar Gupta (Alok.Gupta@uni.no)

	Ingo: NorStore defines the
contributor as the person who
puts in the metadata



	Data Manager

	Alok Kumar Gupta (Alok.Gupta@uni.no)

	


	Rights Holder

	Norwegian Climate Center (NCC)
(Ingo.Bethke@uni.no)

	Ingo: need to find better
solution for the email address



	Access Rights

	Public

	Ingo: our processed CMIP5
is public, so we might as well
make the raw data public



	Label

	NRCP85AERCN_f19_g16_02

	Ingo: decided to use the
experiment “case name” as label



	BibliographicCitation

	http://www.geosci-model-dev.net/6/
687/2013/gmd-6-687-2013.html

	
Ingo: the





	BibliographicCitation value has
	to be an URL.
We decided to add additional
citation information to
Description








	Project

	Integrated Earth System Approach
to Explore Natural Variability and
Climate Sensitivity (EarthClim)

	Ingo: specify time stamp of
last compressed restart file



	Conforms to

	Climate and Forecast (CF) metadata
conventions

	


	Provenance

	gzip compression of restart files
and conversion of history output to
compressed NetCDF-4 format

	


	Coverage

	Box: Southlimit=-90,
Northlimit=90, Westlimit=-180,
Eastlimit=180, Uplimit=20000,
Downlimit=-9000, Units=signed
decimal degrees, Zunits=m; Period:
start=2006-01-01, end=2012-12-31,
scheme=W3C-DTF

	Ingo: use of DCMI standard
makes it easy for external
servers to interpret the
coverage information






Description

Norwegian Earth System Model version 1 (medium resolution) output
prepared for the CMIP5 historical extension experiment with forcing
scenario RCP8.5.

Citation: Bentsen, M., Bethke, I., Debernard, J. B., Iversen, T., Kirkevåg,
          A., Seland, Ø., Drange, H., Roelandt, C., Seierstad, I. A., Hoose, C.,
          and Kristjánsson, J. E.: The Norwegian Earth System Model, NorESM1-M –
          Part 1: Description and basic evaluation of the physical climate,
          Geosci. Model Dev., 6, 687-720, doi:10.5194/gmd-6-687-2013, 2013.

Technical details: Production machine: Cray XT3 in Bergen (hexagon)

Model source: https://svn.met.no/viewvc/noresm/noresm/branches/noresm-ver1_cmip5-r112
Model revision number: 112 Model components: atmosphere=CAM4;
ocean=MICOM; land=CLM; sea ice=CICE Horizontal resolution:
atmosphere/land=1.9x2.5 degree; ocean/sea ice=~1 degree Output
frequency: monthly + daily + 6-hourly + 3-hourly as requested by CMIP5

Experiment type: fully coupled Initialisation: branched from CMIP5
historical simulation r2 (N20TRAERCN_f19_g16_02) at 2006-01-01 Changing
forcing agents: prescribed GHG concentration changes; aerosol emissions
for SO4, POM and BC (see Kirkevåg et al. 2013) Tuning parameters changed
relative to the host model CAM4: rhminl=0.90 (0.91 in CAM4) reduced RH
threshold for formation of low stratiform clouds; critrp=5.0 mm/day (0.5
mm/day in CAM4) maximum precipitation rate for suppression of
autoconversion of cloud water; r3lc=14 um (10 um in CAM4) critical mean
droplet volume radius for onset of autoconversion Other comments: -

External references:
http://cmip-pcmdi.llnl.gov/cmip5/docs/Taylor_CMIP5_design.pdf
(experimental design) http://search.es-doc.org (model system, boundary
conditions, experiments, etc) http://noresg.norstore.no (Norwegian ESGF
portal with post-processed CMIP5 data)
http://www.geosci-model-dev.net/special_issue20.html (NorESM special
issue)
http://www.cristin.no/as/WebObjects/cristin.woa/wo/18.Profil.29.25.2.3.3.7
(link to national publication database)









            

          

      

      

    

  

    
      
          
            
  
Simple online sharing


Share data online

For simple data sharing, use the script
**/projects/NS2345K/tools/wwwpublish**: Usage:


``  wwwpublish ```` ```` ``

``  or ``

``  wwwpublish ```` ```` ``



Example:


``  wwwpublish /projects/NS2345K/noresm/thredds/CORE2/AMOC CORE2-AMOC ``

``  or``

``  wwwpublish /projects/NS2345K/noresm/noresm2cmor.tbz noresm2cmor ``



Purpose:

``  Publish data online at \ ```http://ns2345k.web.nird.no <http://ns2345k.web.nird.no>`__`` ``

Description:

``  The input path must be absolute and start with /projects/NS2345K.``


``  Only regular files are considered. Symbolic links are skipped.``

``         ``

``  All date files must have unique names as the folder stucture is ``

``  flattened during publication. ``




``  Reading permissions of the data files have to be open to everyone. ``

``  However, reading permissions of the folders containing the files ``

``  can be closed. ``

``             ``

``  ```` should be one word and not contain any special ``

``  characters other than “-” and “_”.           ``



The script provides following:


`` *local path to a folder that contains hard-links to the data files ``

`` *URL that points to the online-catalogue where the shared files are exposed ``

`` *download-URL to a wget-script that can be used to download the entire dataset (note that execution permissions have to be changed prior to running the script)   ``



NOTE: The sharing method uses hard-links. This has the advantages that
no additional disk space is used and that the sharing happens
instantaneous. A removal of the hard-links will unshare the data, but
will not affect the original files.



Unshare data

If you don’t want to share a dataset anymore, use the script
**/projects/NS2345K/tools/wwwunpublish**: Usage: wwwunpublish

Example: wwwunpublish CORE2-AMOC

Purpose: Unpublish a dataset from NorStore’s www-server

NOTE: Unsharing data will not affect the original data.

Data sharing via the Norwegian ESG data portal


IMPORTANT: The portal is currently offline for maintenance and its operation is expected to be resumed sometime in October. For an alternative data sharing method see previous section “Simple data sharing”.

{{ :noresm:noresg.png?nolink&512 |}} [http://noresg.norstore.no]




Simplified publishing (unofficial ESG publication)

All users of the NorStore project ns2345k have the possibility to share
their data via NorStore’s ESG data portal http://noresg.norstore.no.

Requirements are:


`` * the data has to reside in /projects/NS2345K (same as /norstore_osl/projects/NS2345K)``

`` * all files must be regular (i.e., no symbolic links) ``

`` * file names must all be unique (folder hierarchy is flattened during publication)``

`` * reading permissions of data files must be open to everyone (does not apply to their parent folders)``



Note that the data sharing solution uses hard links to avoid additional
use of disk resources. The original data is not touched/modified.


Publish a simple dataset to NorStore’s ESG data portal

For simple data sharing with ESG support, use the script
**/projects/NS2345K/tools/esgpublish**: Usage: esgpublish [unlisted]


``      or ``

``      esgpublish \ \ `` ``\ \ `` [unlisted]



Example: esgpublish /projects/NS2345K/noresm/thredds/CORE2/AMOC
CORE2-AMOC


``        or``

``        esgpublish /projects/NS2345K/noresm/noresm2cmor.tbz noresm2cmor unlisted ``



Purpose: Publish data via NorStore’s online data portal
http://noresg.norstore.no

Description: The input path must be absolute and start with
/projects/NS2345K or

``            /norstore_osl/projects/NS2345K.  ``


``            Only regular files (i.e., no symbolic links) are considered. ``

``         ``

``            All date files must have unique names as the folder stucture is ``

``            flattened during publication. ``




``            Reading permissions of the data files have to be open to everyone, ``

``            but reading permissions of the folders containing the files can be ``

``            closed. ``

``             ``

``            ```` should be one word and not contain any special ``

``            characters other than “-” and “_”. ``

``          ``

``            If a third argument is specified and set to “unlisted” then the ``

``            dataset will be served through the file server but not published ``

``            to the portal.             ``





Remove a simple dataset from NorStore’s ESG data portal

To unpublish a dataset that previously has been published with
esgpublish, use the script **/projects/NS2345K/tools/esgunpublish**:
Usage: esgunpublish

Example: esgunpublish CORE2-AMOC

Purpose: Unpublish a dataset from NorStore’s online data portal
http://noresg.norstore.no




Standard publishing (official ESG publication)

Several projects (e.g, CMIP, GeoMIP, etc) require special
post-processing and ESG publishing procedures.

Please contact Ingo Bethke (ingo.bethke[at]uni.no) or Alf Grini
(alfg[at]met.no) for assistance.





            

          

      

      

    

  

    
      
          
            
  
Existing projects


Expect project







            

          

      

      

    

  

    
      
          
            
  
References



	1

	M. Bentsen, I. Bethke, J. B. Debernard, T. Iversen, A. Kirkevåg, Ø. Seland, H. Drange, C. Roelandt, I. A. Seierstad, C. Hoose, and J. E. Kristjánsson. The norwegian earth system model, noresm1-m – part 1: description and basic evaluation of the physical climate. Geoscientific Model Development, 6(3):687–720, 2013. URL: https://www.geosci-model-dev.net/6/687/2013/, doi:10.5194/gmd-6-687-2013 [https://doi.org/10.5194/gmd-6-687-2013].



	2

	T. Iversen, M. Bentsen, I. Bethke, J. B. Debernard, A. Kirkevåg, Ø. Seland, H. Drange, J. E. Kristjansson, I. Medhaug, M. Sand, and I. A. Seierstad. The norwegian earth system model, noresm1-m – part 2: climate response and scenario projections. Geoscientific Model Development, 6(2):389–415, 2013. URL: https://www.geosci-model-dev.net/6/389/2013/, doi:10.5194/gmd-6-389-2013 [https://doi.org/10.5194/gmd-6-389-2013].



	3

	A. Kirkevåg, T. Iversen, Ø. Seland, C. Hoose, J. E. Kristjánsson, H. Struthers, A. M. L. Ekman, S. Ghan, J. Griesfeller, E. D. Nilsson, and M. Schulz. Aerosol–climate interactions in the norwegian earth system model – noresm1-m. Geoscientific Model Development, 6(1):207–244, 2013. URL: https://www.geosci-model-dev.net/6/207/2013/, doi:10.5194/gmd-6-207-2013 [https://doi.org/10.5194/gmd-6-207-2013].



	4

	J. F. Tjiputra, C. Roelandt, M. Bentsen, D. M. Lawrence, T. Lorentzen, J. Schwinger, Ø. Seland, and C. Heinze. Evaluation of the carbon cycle components in the norwegian earth system model (noresm). Geoscientific Model Development, 6(2):301–325, 2013. URL: https://www.geosci-model-dev.net/6/301/2013/, doi:10.5194/gmd-6-301-2013 [https://doi.org/10.5194/gmd-6-301-2013].



	5

	A. Kirkevåg, A. Grini, D. Olivié, Ø. Seland, K. Alterskjær, M. Hummel, I. H. H. Karset, A. Lewinschal, X. Liu, R. Makkonen, I. Bethke, J. Griesfeller, M. Schulz, and T. Iversen. A production-tagged aerosol module for earth system models, osloaero5.3 – extensions and updates for cam5.3-oslo. Geoscientific Model Development, 11(10):3945–3982, 2018. URL: https://www.geosci-model-dev.net/11/3945/2018/, doi:10.5194/gmd-11-3945-2018 [https://doi.org/10.5194/gmd-11-3945-2018].










            

          

      

      

    

  

    
      
          
            

Index



 




            

          

      

      

    

  

    
      
          
            
  
Earth System Model eValuation Tool (ESMValTool)


About

ESMValTool extension for NorESM (NorESMValTool) covers


`` * NorESM cmor-ization tools``

`` * ESMValTool``

`` * observational data``

`` * CMIP5 model data``

`` * namelists and scripts customised for NorESM ``

`` * wrapper scripts for easy use``



and is available at


`` * local: login.nird.sigma2.no:/projects/NS2345K/NorESMValTool``

`` * web: \ ```https://github.com/NorwegianClimateCentre/NorESMValTool.git <https://github.com/NorwegianClimateCentre/NorESMValTool.git>`__` <https://github.com/NorwegianClimateCentre/NorESMValTool.git>`__







Installation

On Norstore/Nird, run

/projects/NS2345K/NorESMValTool/install.sh

This will create your personal setup in

$HOME/NorESMValTool

:


data/       - input and derived data (symbolic link to project area)

``   clim/           - climatologies derived from original input data ``

``   cmor/       - cmor output of new experiments  ``

``   model/      - CMIP5 model output``

``   obs/        - obs. data installed with ESMValTool scripts``

``   rawobs/     - obs. data as downloaded from internet ``

``   regrid/     - data regridded by ESMValTool``

``   work/       - work directory of ESMValTool``

``mods/       - source mods for ESMValTool ``

``   namelists/      - customised namelists for Norstore/NorESM``

``scripts/        - wrapper scripts for cmor and ESMValTool ``

``   cmorize     - cmor wrapper script for NorESM output ``

``   esmval      - ESMValTool wrapper script``

tools/          - noresm2cmor and ESMValTool reside here

``   noresm2cmor/    - cmorization tools ``

``   ESMValTool/     - original ESMValTool installation ``







CMOR-izing NorESM output


Syntax

$HOME/NorESMValTool/scripts/cmorize case folder start year end year

NOTE: Cmor-ization on NIRD requires intel’s shared libraries. To make
them available, add following line to your ~/.bashrc and log out and in
again






source /opt/intel/compilers_and_libraries/linux/bin/compilervars.sh
-arch intel64 -platform linux







Example

$HOME/NorESMValTool/scripts/cmorize
/projects/NS2345K/www/cmor/sampledata/N20TRAERCN_f19_g16_01 2000 2000



Output configuration

The output can be customised in

$HOME/NorESMValTool/tools/noresm2cmor/namelists/noresm2cmor_NorESM_GENERIC_template.nml

New variables need to be defined in the corresponding GENERIC_* tables
in

$HOME/NorESMValTool/tools/noresm2cmor/tools/noresm2cmor/tables



Output location

The cmor-ized output is written to the folder

$HOME/NorESMValTool/data/cmor/case name.start year-end year

e.g.

$HOME/NorESMValTool/data/cmor/N20TRAERCN_f19_g16_01.2000-2000

NOTE: The cmor-ized output is stored in Norstore/Nird’s project area.
The path

$HOME/NorESMValTool/data/cmor

is a symbolic link to

/projects/NS2345K/NorESMValTool/data/cmor

.






Running ESMValTool (manually)


Prepare namelist

ESMValTool takes one namelist as input argument. Each namelist contains
instructions for performing a specific diagnostic.

A collection of ported namelists is available in

  

$HOME/NorESMValTool/mods/namelist. Path information to observational and simulation data is hardcoded in
the namelists and need to be edited in order to apply ESMValTool on new
simulation output.

More namelists provided by the official ESMValTool repository are
available in

  

$HOME/NorESMValTool/tools/ESMValTool/nml.

These namelists cannot be readily used with the ESMValTool on
Norstore/Nird but have to be ported first. The specifications of
observational and model data in the namelists have to be adapted to the
data available in the system. We recommend to first copy the namelist to

  

$HOME/NorESMValTool/mods/namelistand edit it there.

Note that in many cases new input data has to be made available first.



Launching ESMValTool

Change directory to

  

$HOME/NorESMValTool/tools/ESMValTool.

Execute






./main.py





e.g.






./main.py ../../mods/namelists/namelist_SouthernOcean_norstore.xml





NOTE: ESMValTool requires NCL version 6.4. To make this version
available, add following lines to your ~/.bash_profile and log out and
in again





export NCARG_ROOT=/opt/ncl64

export PATH=/opt/ncl64/bin/:${PATH}








Running ESMValTool (through esmval-wrapper)


Syntax

  

$HOME/NorESMValTool/scripts/esmval cmor folder ESMValTool namelist

Example

  

$HOME/NorESMValTool/scripts/esmval$HOME/NorESMValTool/data/cmor/N20TRAERCN_f19_g16_01.2000-2000
$HOME/NorESMValTool/mods/namelist/namelist_MyDiag.xml

{{ :noresm:MyDiag_MyVar.png?300 |}}



How it works

The

esmval

script replaces

MODELTAG

with the path to the cmorized output in the customised ESMValTool
namelist that has been selected (e.g.,

$HOME/NorESMValTool/mods/namelists/namelist_MyDiag.xml

).

It then calls ESMValTool main script

main.py

with updated namelist as argument.

NOTE: If called outside of wrapper script,

main.py

requires the modules python2/2.7 and ncl on Norstore and must be run
from

$HOME/NorESMValTool/tools/ESMValTool



Output location

Plots are stored in home directory in

$HOME/NorESMValTool/plots/

Regridded input data and derived climatologies are stored in project
area in

/norstore_osl/projects/NS2345K/NorESMValTool/data






Portrait diagrams

The portrait diagram is one ESMValTool’s key features, but unfortunately
also the most complex diagnostic performance-wise. A dedicated wrapper
script has therefore been created on NIRD in order to make the creation
of portrait diagrams as easy as possible. The script performs all the
necessary steps, including CMORization.

For setup and user instructions, see

/projects/NS2345K/NorESMValTool/portrait_diagram/README

An ‘extension’ to the portrait diagram diagnostic allowing the use of
ground based (non-gridded) observations has also been created.

For setup and user instructions, see

/projects/NS2345K/NorESMValTool/PerfmetricsGroundObs/README





Installing additional input data


Before starting

Run

“umask u=rxw,g=rxw,o=rx”

. This will ensure that newly created folders and files can be modified
by members of the NorESM project.

If you do not already have a personal ESGF account, then create one at
e.g. https://esgf-data.dkrz.de (Safari does not work properly, while
Firefox just works fine) and sign up for the group CMIP5_Research.



CMIP5 model output


Where to store

Additional CMIP5 model output should be stored in
$HOME/NorESMValTool/data/model/CMIP5 (which is a symbolic link to the
project folder /projects/NS2345K/NorESMValTool/data/model/CMIP5). Each
model has its own sub-folder that matches the models acronym.


Step 1: generate download script

Modify the variable entry in this template and then paste everything
into the address field of your browser:
`http://esgf-data.dkrz.de/esg-search/wget <http://esgf-data.dkrz.de/esg-search/wget>`__?
download_structure=realm,experiment,variable,time_frequency,model,ensemble
&project=CMIP5 &experiment=historical &time_frequency=mon
&variable=ua &limit=10000 &distrib=true &replica=true

The browser will generate a wget-script and try to store it on your
local computer. This particular example will prepare a download script
for monthly ua output of all available models for the CMIP5 historical
experiment.

Alternatively, one can use the ESGF portal functionality to generate the
download script.



Step 2: copy download script to Norstore/Nird and start download

Use the scp command to copy the wget-script into

login.nird.sigma2.no:/projects/NS2345K/NorESMValTool/data/model/CMIP5/download/

.

Log on to login.nird.sigma2.no and cd to

/projects/NS2345K/NorESMValTool/data/model/CMIP5/download/

.

Fix execution permission of wget script with “chmod +x wget*”. Run
command

“umask u=rxw,g=rxw,o=rx”

, which will ensure that the permissions of the downloaded data will be
correct.

Execute wget-script with “-n” (i.e. dummy download option) option to
update certificates to ~/.esg/ directory. The script will then prompt
for your ESGF OpenID and password. Once done, you will be able to run
the download script without prompts for username/password.

Run download script in background with “nohup wget-XXX.sh >&
wget-XXX.log &” (replace XXX to match the name of your download script).



Step 3: move download output files

Use the mv command to move the output of model YYY to folder

$HOME/NorESMValTool/data/model/CMIP5/YYY

(replace YYY with actual model name).



Step 4: document downloaded output on wiki page

At the bottom of this page are three tables that list the ESMValTool
input data that is available on NorStore. Always update these tables
after installing new model/observation data.





Observation data

Detailed instructions for the installation of observational data are
provided in section 6.2.2 of the ESMValTool user
guide [https://www.esmvaltool.org/download/ESMValTool_Users_Guide.pdf].

Observational products that are served through the Earth System
Grid [https://esgf-data.dkrz.de] (use Firefox if Safari does not
work) via the projects obs4mips and ana4mips follow the CMIP format
standard and can be readily downloaded to sub-folders in

/projects/NS2345K/NorESMValTool/data/obs

. In principal, the download scripts can be generated in the same manner
as for the model output (see previous section), with the one difference
that the project specifier “CMIP5” has to be changed to “obs4mips” or
“ana4mips”. Alternatively, one can use the ESGF portal functionality to
generate the download script.

Observational products that do not follow the CMIP standard should
instead be stored in sub-folders in

/projects/NS2345K/NorESMValTool/data/rawobs

. In the next step, the dataset has to be reformatted using the
corresponding conversion script (one for each dataset) in

$HOME/NorESMValTool/tools/ESMValTool/reformat_scripts/obs

.

The reformat scripts provided by ESMValTool are sometimes outdated and
do not always work out of the box. Hence it is likely that minor
modifications are required to make them working.

Next, change directory to

$HOME/NorESMValTool/tools/ESMValTool/

and execute

  

"python main.py reformat_scripts/obs/script.ncl", where

script.ncl

should be replaced with the name of the reformatting script.

Make sure to run

“umask u=rxw,g=rxw,o=rx”

before downloading and reformatting.

Always update the tables at the bottom of the wiki page after installing
new observation data.




NIRD compatible namelists

A number of namelists that reproduce a selection of figures from the
GMD paper [http://www.geosci-model-dev.net/9/1747/2016] (Eyring et
al. 2016) have been ported to NIRD and are ‘ready to run’. These
namelists, with corresponding GMD figures, can be found in the table
below. Some of the namelists also produce additional figures related to
the GMD figures - these are listed under “By-products” in the table
below. The NIRD compatible namelists are all labeled *_nird.xml, and
can be found in

/projects/NS2345K/NorESMValTool/mods/namelists/

See above under “Running ESMValTool” for launching instructions.

^ GMD figure ^ Namelist ^ By-products ^ Notes ^ ^ Figure 2 |
namelist_perfmetrics_CMIP5_nird.xml | | | ^ Figure 3 |
namelist_perfmetrics_CMIP5_fig3_nird.xml | tas: annual climatologies,
indiviual models - reference | | ^ Figure 4 |
namelist_flato13ipcc_nird.xml | | | ^ Figure 5 |
namelist_SAMonsoon_nird.xml | Mean intensity, global mean | | ^
Figure 6 | namelist_SAMonsoon_nird.xml | | | ^ Figure 7 |
namelist_WAMonsoon_nird.xml | | | ^ Figure 8 |
namelist_CVDP_fig8_nird.xml | PDO timeseries | | ^ Figure 9 |
namelist_CVDP_fig9_nird.xml | | | ^ Figure 11 |
namelist_DiurnalCycle_box_pr_nird.xml | | | ^ Figure 12 |
namelist_flato13ipcc_nird.xml | | | ^ Figure 13 |
namelist_williams09climdyn_CREM_nird.xml | | | ^ Figure 14 |
namelist_SouthernOcean_nird.xml | Models and observations individually
| Figures 14 (d) and (e) need model output (but should work) | ^
Figure 15 | namelist_SouthernHemisphere_nird.xml | Same figure for
rlds, rlut, rsut and surface latent/sensible heat fluxes | Install
‘basemap’ and ‘pyproj’ python modules | ^ Figure 16 |
namelist_TropicalVariability_nird.xml | Same figure for Atlantic and
Indian ocean, scatter plots for individual models | | ^ Figure 17 |
namelist_SeaIce_nird.xml | Sea ice area | | ^ Figure 18 |
namelist_Evapotranspiration_nird.xml | Individual model mean (all
months individually) | | ^ Figure 19 | namelist_runoff_et_nird.xml |
Bias of ET, bias of ET coefficient, bias of precip, bias of runoff |
Install ‘cdo-1.3.0’ python module (does not work with latest version!)
| ^ Figure 22 | namelist_GlobalOcean_nird.xml | mean, mean-diff,
stddev-diff | | ^ Figure 24 | namelist_righi15gmd_tropo3_nird.xml |
Individual models - AURA-MLS-OMI, Trop. Col. Ozone annual cycle
(individual models) | | ^ Figure 25 | namelist_eyring13jgr_nird.xml
| | | ^ Figure 26a | namelist_wensel14jgr_nird.xml | Figure 1, 2a,
2b, 3 and 4 from Wenzel et al. 2014 | |

^ Other figures ^ Namelist ^ Notes ^ ^ Aerosol optical depth (maps and
scatter plots) | namelist_aerosol_CMIP5_nird.xml | | ^ Near surface
temperature trend | namelist_CVDP_tas_trend_nird.xml |





Resources


`` * login.nird.sigma2.no:/projects/NS2345K/NorESMValTool/README``

`` * login.nird.sigma2.no:/projects/NS2345K/noresm2cmor/README``

`` * ESMValTool home page: \ ```www.esmvaltool.org <http://www.esmvaltool.org>`__

`` * ESMValTool user guide: \ ```https://github.com/ESMValGroup/ESMValTool/raw/master/doc/ESMValTool_Users_Guide.pdf <https://github.com/ESMValGroup/ESMValTool/raw/master/doc/ESMValTool_Users_Guide.pdf>`__

`` * GMD paper (Eyring et al. 2016): \ ```www.geosci-model-dev.net/9/1747/2016 <http://www.geosci-model-dev.net/9/1747/2016>`__

`` * ``

`` * {{ :noresm:ESMValTool_EVA.pdf | ESMValTool: Implementation and use (08 Sep 2017 - Kristian Ingvaldsen}}``







Available data on NorStore

A detailed description of all supported datasets is presented in table
S9 in section 6.6.2 (page 28) of the ESMValTool user
guide [https://github.com/ESMValGroup/ESMValTool/raw/master/doc/ESMValTool_Users_Guide.pdf].

^ Observation product ^ Variables (on Norstore) ^ ^ ACCESS | | ^
ACCESS-2 | | ^ AERONET | od550aer | ^ AIRS | hus, ta | ^ Asmi11 |
| ^ AURA-MLS-OMI | tropoz | ^ AURA-TES | tro3 | ^ BDBP | | ^
CARSNET | | ^ CASTNET | sconcso4, sconcno3, sconcnh4, sconcna,
sconccl| ^ CERES | rlds, rlut, rlutcs, rsds, rsus, rsuscs, rsut,
rsutcs | ^ CFSR | | ^ CIRRUS | | ^ CLARA-A2 | | ^ CloudSat | |
^ CMAP | pr | ^ CONCERT | | ^ CR_AVE | | ^ CRU | pr, tas | ^ DC3
| | ^ Dong08-ARGO | mlotst | ^ EANET | | ^ EMEP | sconcnh4,
sconccl, sconcno3, sconcpm10, sconcpm2p5, sconcna, sconcso4 | ^ Emmons
| | ^ ERA-40 | | ^ ERA-Interim | psl, clivi, clwvi, evspsbl, hfds,
hfls, hfss, pr, ps, rlns, rsns, sftlf, tas, wfpe, hus, ta, ua, va, zg,
tauu, tauv, tos | ^ ERA-Interim-fluxes | | ^ ESACCI-AEROSOL |
abs550aer, od550aer, od550lt1aer, od870aer | ^ ESACCI-CLOUD | clt,
cltStderr| ^ ESACCI-GHG | xco2 | ^ ESACCI-LANDCOVER | | ^
ESACCI-OZONE | toz, tozStderr | ^ ESACCI-SIC | sic, sicStderr | ^
ESACCI-SOILMOISTURE | | ^ ESACCI-SST | ts, tsStderr| ^ ESRL | co2
| ^ ETH-SOM-FFN | spco2| ^ GCP | co2flux | ^ GLOBALVIEW |
vmrco_alt, vmrco_asc, vmrco_ask, vmrco_azr, vmrco_bkt, vmrco_bme,
vmrco_bmw, vmrco_brw, vmrco_bsc, vmrco_cba, vmrco_cgo, vmrco_chr,
vmrco_cmo, vmrco_eic, vmrco_gmi, vmrco_goz, vmrco_hba, vmrco_hpb,
vmrco_hun, vmrco_ice, vmrco_itn, vmrco_izo, vmrco_key, vmrco_kum,
vmrco_kzd, vmrco_kzm, vmrco_lef, vmrco_mbc, vmrco_mhd, vmrco_mid,
vmrco_mkn, vmrco_mlo, vmrco_nwr, vmrco_pal, vmrco_psa, vmrco_pta,
vmrco_rpb, vmrco_sey, vmrco_shm, vmrco_smo, vmrco_spo, vmrco_stm,
vmrco_sum, vmrco_syo, vmrco_tap, vmrco_tdf, vmrco_thd, vmrco_uta,
vmrco_uum, vmrco_wis, vmrco_wlg, vmrco_zep | ^ GPCC | pr | ^ GPCP-1DD
| pr | ^ GPCP-SG | pr | ^ GTO-ECV | | ^ HadCRUT | tas | ^
HadISST | ts, sic| ^ HALOE | vmrh2o| ^ HIPPO | | ^ HWSD | | ^
IFS-Cy31r2 | | ^ IMPROVE | | ^ INCA | | ^ ISCCP | | ^
ISCPP-FD-SRF | | ^ JMA-TRANSCOM | | ^ LACE | | ^ LAI3g | | ^
LandFlux-EVAL | et, et-sd | ^ MERRA | pr | ^ MISR | od550aer,
od550aerNobs, od550aerStdv | ^ MSL | | ^ MODIS-CFMIP | | ^
MODIS_L3_C6 | clivi, clt, clwvi, od550aer | ^ MTE | | ^ NCEP | clt,
hus, pr, rlut, ta, tas, ua, va, zg | ^ NDP | | ^ NIWA | toz| ^ NOA
interpolated OLD | | ^ NSDIC | sic | ^ PATMOS | | ^ Putaud | | ^
SALTRACE | | ^ SeaWIFS | chl | ^ SOCAT | spco2 | ^ SRB | | ^
SSMI-MERIS | | ^ takahashi14 | talk | ^ TC4 | | ^ TES | | ^
Texas | | ^ Tilmes | | ^ TOMS | | ^ TRMM-3B42 | pr | ^ TRMM-L3
| pr | ^ UCN-Pacific | | ^ UWisc | | ^ WHOI-OAFlux | hfls, hfss,
huss, sfcWind, ts | ^ WOA09 | so, to, sos, tos | ^ woa2005 | o2|

^ CMIP5 models ^ Variables (on Norstore) ^ ^ ACCESS1-0 | clt, hus,
od550aer, od870aer, pr, ps, rlut, rlutcs, rsut, rsutcs, sconcso4, sic,
ta, tas, tos, ts, ua, va, zg | ^ ACCESS1-3 | clt, hus, od550aer,
od970aer, pr, ps, rlut, rlutcs, rsut, rsutcs, sconcso4, sic, ta, tas,
tos, ts, ua, va, zg | ^ bcc-csm1-1 | clt, hus, pr, ps, rlut, rlutcs,
rsut, rsutcs, sic, ta, tas, tos, tro3, ts, ua, va, zg | ^ bcc-csm1-1-m
| clt, hus, pr, ps, rlut, rlutcs, rsut, rsutcs, sic, ta, tas, tos,
tro3, ts, ua, va, zg | ^ BNU-ESM | hus, od550aer, pr, ps, rlut,
rlutcs, rsut, rsutcs, sic, spco2, ta, tas, tro3, ts, ua, va, zg | ^
CanAM4 | albisccp, cltisccp, pctisccp, pr, rlut, rlutcs, rsut, rsutcs,
snc, sic | ^ CanCM4 | pr, rlut, ta, tas, ua, va, zg | ^ CanESM2 |
clt, fgco2, hfls, hus, mstfmyz, nbp, pr, ps, rlds, rlut, rlutcs, rsds,
rsut, rsutcs, sftlf, sic, ta, tas, tos, tro3, ts ua, va, zg | ^ CCSM4
| clt, hus, mstfmyz, pr, ps, rlut, rlutcs, rsut, rsutcs, sic, ta, tas,
tos, tro3, ts, ua, va, zg | ^ CESM1-BGC | clt, fgco2, hus, nbp, pr,
ps, rlut, rlutcs, rsut, rsutcs, sic, ta, tas, tos, ts, va, ua, zg | ^
CESM1-CAM5 | clt, hus, mstfmyz, od550aer, pr, ps, rlut, rlutcs, rsut,
rsutcs, sic, ta, tas, tos, ts, ua, va, zg | ^ CESM1-FASTCHEM | clt,
hus, mstfmyz, pr, ps, rlut, rlutcs, rsut, rsutcs, ta, tas, tro3, ts, ua,
va, zg| ^ CESM1-WACCM | clt, hus, msftmyz, pr, ps, rlut, rlutcs, rsut,
rsutcs, ta, tas, tro3, ts, ua, va, zg | ^ CMCC-CM | clt, hus, pr, ps,
rlut, rlutcs, rsut, rsutcs, sic, ta, tas, tos, ts, ua, va, zg | ^
CMCC-CMS | clt, hus, pr, ps, rlut, rlutcs, rsut, sic, ta, tas, tos, ts,
ua, va, zg | ^ CMCC-CESM | hus, pr, rlut, rlutcs, rsut, rsutcs, ta,
tas, ua, va, zg | ^ CNRM-CM5 | albisccp, clt, cltisccp, hfls, hus,
mstfmyz, pctisccp, pr, ps, rlut, rlutcs, rsut, rsutcs, sftlf, sic, snc,
ta, tas, tro3, ts, ua, va, zg | ^ CSIRO-Mk3-6-0 | abs550aer, clt,
hfls, hus, od550aer, od550lt1aer, od870aer, pr, ps, rlut, rlutcs, rsut,
rsutcs, sftlf, sconcso4, sic, ta, tas, tos, tro3, ts, ua, va, zg | ^
EC-EARTH | hfls, hus, pr, rlut, sftlf, sic, ta, tas, ts, ua, va, zg |
^ FGOALS-g2 | clt, hus, msftmyz, pr, ps, rlut, rlutcs, rsut, rsutcs,
sic, ta, tas, tos, tro3, ts, ua, va, zg | ^ FIO-ESM | clt, hus, pr,
ps, rlut, rlutcs, rsut, rsutcs, sic, ta, tas, tos, ts, ua, va, zg| ^
GFDL-CM3 | abs550aer, hus, od550aer, od550lt1aer, od870aer, pr, ps,
rlut, rlutcs, rsut, rsutcs, sconcso4, sic, ta, tas, tro3, ua, va, zg |
^ GFDL-ESM2G | abs550aer, clt, hus, od550aer, od550lt1aer, od870aer,
pr, ps, rlut, rlutcs, rsut, rsutcs, sconcso4, sic, ta, tas, tos, tro3,
ts, ua, va, zg | ^ GFDL-ESM2M | abs550aer, clt, fgco2, hfls, hus, nbp,
od550aer, od550lt1aer, od870aer, pr, ps, rlut, rlutcs, rsut, rsutcs,
sconcso4, sftlf, sic, spco2, ta, tas, tos, tro3, ts, ua, va, zg | ^
GFDL-HIRAM-C180 | pr | ^ GISS-E2-H | abs550aer, clt, hus, od550aer,
od550lt1aer, pr, ps, rlut, rlutcs, rsut, rsutcs, sconcso4, sic, ta, tas,
tos, tro3, ts, ua, va, zg | ^ GISS-E2-H-CC | clt, pr, ps, rlut,
rlutcs, rsut, rsutcs, sic, tas, tos, ts | ^ GISS-E2-R | abs550aer,
clt, hus, od550aer, od550lt1aer, pr, ps, rlut, rlutcs, rsut, rsutcs,
sconcso4, sic, ta, tas, tos, tro3, ts, ua, va, zg | ^ GISS-E2-R-CC |
clt, pr, ps, rlut, rlutcs, rsut, rsutcs, sic, tos, tas, ts | ^ HadCM3
| abs550aer, clt, pr, rlut, rlutcs, rsut, rsutcs, sic, ta, tas, tos,
ts, ua, va, zg | ^ HadGEM2-A | pr | ^ HadGEM2-AO | clt, hus, pr, ps,
rlut, rlutcs, rsut, rsutcs, sic, ta, tas, tos, ts, ua, va, zg | ^
HadGEM2-CC | clt, hus, od550aer, od870aer, pr, ps, rlut, rlutcs, rsut,
rsutcs, sconcso4, sic, ta, tas, tos, ts, ua, va, zg | ^ HadGEM2-ES |
clt, fgco2, hfls, hus, nbp, od550aer, od870aer, pr, ps, rlut, rlutcs,
rsut, rsutcs, sftlf, sic, spco2, ta, tas, tos, ts, ua, va, zg | ^
inmcm4 | clt, hus, mstfmyz, pr, ps, rlut, rlutcs, rsut, rsutcs, sic,
spco2, ta, tas, tos, ts, ua, va, zg | ^ IPSL-CM5A-LR | abs550aer, clt,
fgco2, hfls, hus, nbp, od550aer, od550lt1aer, pr, ps, rlut, rlutcs,
rsut, rsutcs, sconcso4, sftlf, sic, ta, tas, tos, tro3, ts, ua, va, zg
| ^ IPSL-CM5A-MR | abs550aer, clt, hus, od550aer, od550lt1aer, pr, ps,
rlut, rlutcs, rsut, rsutcs, sconcso4, sic, ta, tas, tos, tro3, ts, ua,
va, zg | ^ IPSL-CM5B-LR | abs550aer, clt, hus, od550aer, od550lt1aer,
pr, ps, rlut, rlutcs, rsut, rsutcs, sconcso4, sic, ta, tas, tos, tro3,
ts, ua, va, zg | ^ MIROC4h | clt, hus, od550aer, pr, ps, rlut, rlutcs,
rsut, rsutcs, sconcso4, ta, tas, tro3, ua, va, zg | ^ MIROC5 |
abs550aer, albisccp, clt, cltisccp, hfls, hus, od550aer, od550lt1aer,
od870aer, pctisccp, pr, ps, rlut, rlutcs, rsut, rsutcs, sconcso4, sftlf,
sic, snc, ta, tas, tos, tro3, ts, ua, va, zg | ^ MIROC-ESM |
abs550aer, clt, fgco2, hus, nbp, od550aer, od550lt1aer, od870aer, pr,
ps, rlut, rlutcs, rsut, rsutcs, sconcso4, sic, ta, tas, tos, tro3, ts,
ua, va, zg | ^ MIROC-ESM-CHEM | abs550aer, clt, hus, od550aer,
od550lt1aer, od870aer, pr, ps, rlut, rlutcs, rsut, rsutcs, sconcso4,
sic, ta, tas, tro3, tos, ts, ua, va, zg | ^ MPI-ESM-LR | albisccp,
clt, cltisccp, fgco2, hfls, hus, mstfmyz, nbp, pctisccp, pr, ps, rlut,
rlutcs, rsut, rsutcs, sftlf, sic, snc, ta, tas, tos, tro3, ts, ua, va,
zg| ^ MPI-ESM-MR | clt, hus, msftmyz, pr, ps, rlut, rlutcs, rsut,
rsutcs, sic, ta, tas, tos, tro3, ts, ua, va, zg | ^ MPI-ESM-P | clt,
hus, msftmyz, pr, ps, rlut, rlutcs, rsut, rsutcs, ta, tas, tro3, ts, ua,
va, zg| ^ MRI-CGCM3 | abs550aer, albisccp, clt, cltisccp, hus,
od550aer, od550lt1aer, od870aer, pctisccp, pr, ps, rlut, rlutcs, rsut,
rsutcs, sconcso4, sic, snc, ta, tas, tos, ts, ua, va, zg | ^ MRI-ESM1
| abs550aer, clt, hus, od550lt1aer, od870aer, pr, ps, rlut, rlutcs,
rsut, rsutcs, sconcso4, sic, ta, tas, tro3, ts, ua, va, zg | ^
NorESM1-M | abs550aer, clt, evspsbl, hfls, hus, mlotst, mrro, msftmyz,
nbp, od550aer, pr, ps, rlds, rlut, rlutcs, rsds, rsut, rsutcs, sconcso4,
sftlf, sic, sos, ta, tas, tos, ts, ua, va, zg | ^ NorESM1-ME |
abs550aer, clt, fgco2, hfls, hus, mstfmyz, nbp, od550aer, pr, ps, rlut,
rlutcs, rsut, rsutcs, sconcso4, sftlf, sic, spco2, ta, tas, tos, ts, ua,
va, zg |

A list of supported variables with explanation is presented in table S8
in section 3.3 (page 17) of the ESMValTool user
guide [https://github.com/ESMValGroup/ESMValTool/raw/master/doc/ESMValTool_Users_Guide.pdf].

^ Variables ^ Observation products (on Norstore) ^ CMIP5 models (on
Norstore) ^ ^ abs550aer | ESACCI-AEROSOL | CSIRO-Mk3-6-0, GFDL-CM3,
GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H, GISS-E2-R, IPSL-CM5A-LR,
IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC5, MIROC-ESM, MIROC-ESM-CHEM,
MRI-CGCM3, MRI-ESM1, NorESM1-M, NorESM1-ME | ^ albisccp | | CanAM4 |
^ baresoilFrac | | | ^ chl | SeaWIFS | | ^ clivi | ERA-Interim,
MODIS_L3_C6 | | ^ cl | | | ^ clt | ESACCI-CLOUD, MODIS_L3_C6, NCEP
| ACCESS1-0, ACCESS1-3, bcc-csm1-1, bcc-csm1-1-m, CanESM2, CCSM4,
CESM1-BGC, CESM1-CAM5, CESM1-FASTCHEM, CESM1-WACCM, CMCC-CM, CMCC-CMS,
CNRM-CM5, CSIRO-Mk3-6-0, FGOALS-g2, FIO-ESM, GFDL-ESM2G, GFDL-ESM2M,
GISS-E2-H, GISS-E2-H-CC, GISS-E2-R, GISS-E2-R-CC, HadCM3, HadGEM2-AO,
HadGEM2-CC, HadGEM2-ES, inmcm4, IPSL-CM5A-LR, IPSL-CM5A-MR,
IPSL-CM5B-LR, MIROC4h, MIROC5, MIROC-ESM, MIROC-ESM-CHEM, MPI-ESM-LR,
MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3, MRI-ESM1, NorESM1-M NorESM1-ME | ^
cltisccp | | CanAM4 | ^ cltStderr | ESACCI-CLOUD | | ^ clwvi |
ERA-Interim | | ^ co2 | ESRL | | ^ co2flux | GCP | | ^ conccnd10
| | | ^ conccnd5 | | | ^ conccnmode | | | ^ conccnSTPd120 | |
| ^ conccnSTPd14 | | | ^ conccnSTPd3 | | | ^ conccnSTPd5 | | |
^ conccnSTPmode | | | ^ cropFrac | | | ^ cSoil | | | ^ cumnbp
| | | ^ cVeg | | | ^ diamcnmode | | | ^ dos | | | ^
dosStderr | | | ^ et | LandFlux-EVAL | | ^ et-sd | LandFlux-EVAL
| | ^ evspsbl | ERA-Interim | NorESM1-M | ^ fgco2 | | CanESM2,
CESM1-BGC, GFDL-ESM2M, HadGEM2-ES, IPSL-CM5A-LR, MIROC-ESM, MPI-ESM-LR,
NorESM1-ME | ^ grassFrac | | | ^ grassNcropFrac | | | ^ gpp | |
| ^ hfds | ERA-Interim | | ^ hfls | ERA-Interim, WHOI-OAFlux |
CanESM2, CNRM-CM5, CSIRO-Mk3-6-0, EC-EARTH, GFDL-ESM2M, HadGEM2-ES,
IPSL-CM5A-LR, MIROC5, MPI-ESM-LR, Nor-ESM1-M, NorESM1-ME | ^ hfss |
ERA-Interim, WHOI-OAFlux | | ^ hus | AIRS, ERA-Interim, NCEP |
ACCESS1-0, ACCESS1-3, bcc-csm1-1, bcc-csm1-1-m, BNU-ESM, CanESM2, CCSM4,
CESM1-BGC, CESM1-CAM5, CESM1-FASTCHEM, CESM1-WACCM, CMCC-CESM, CMCC-CM,
CMCC-CMS, CSIRO-Mk3-6-0, EC-EARTH, FGOALS-g2, FIO-ESM, GFDL-CM3,
GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H, GISS-E2-R, HadGEM2-AO, HadGEM2-CC,
HadGEM2-ES, inmcm4, IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h,
MIROC5, MIROC-ESM, MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P,
MRI-CGCM3, MRI-ESM1, NorESM1-M, NorESM1-ME | ^ huss | WHOI-OAFlux| |
^ intpp | | | ^ ita | | | ^ iwpStderr | | | ^ lai | | | ^
LW_CRE | | | ^ lwp | | | ^ lwpStderr | | | ^ mlotst |
Dong08-ARGO | NorESM1-M| ^ mmraer | | | ^ mmrbcfree | | | ^
mmrbc | | | ^ mrro | | NorESM1-M| ^ mrso | | | ^ msftmyz | |
CanESM2, CCSM4, CESM1-CAM5, CESM1-FASTCHEM, CESM1-WACCM, CNRM-CM5,
FGOALS-g2, inmcm4, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, NorESM1-M,
NorESM1-ME | ^ MyVar | | | ^ nbp | | CanESM2, CESM1-BGC,
GFDL-ESM2M, HadGEM2-ES, IPSL-CM5A-LR, MIROC-ESM, MPI-ESM-LR, NorESM1-M,
NorESM1-ME | ^ NET_CRE | | | ^ o2 | woa2005 | | ^ o2_onelev | |
| ^ od550aer | AERONET, ESACCI-AEROSOL, MISR, MODIS_L3_C6 |
ACCESS1-0, ACCESS1-3, BNU-ESM, CESM1-CAM5, CSIRO-Mk3-5-0, GFDL-CM3,
GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H, GISS-E2-R, HadGEM2-CC, HadGEM2-ES,
IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5, MIROC-ESM,
MIROC-ESM-CHEM, MRI-CGCM3, MRI-ESM1, NorESM1-M, NorESM1-ME | ^
od550aerNobs | MISR | | ^ od550aerStderr | | | ^ od550aerStdv |
MISR | | ^ od550lt1aer | ESACCI-AEROSOL | CSIRO-Mk3-6-0, GFDL-CM3,
GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H, GISS-E2-R, IPSL-CM5A-LR,
IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC5, MIROC-ESM, MIROC-ESM-CHEM,
MRI-CGCM3, MRI-ESM1 | ^ od870aer | ESACCI-AEROSOL | ACCESS1-0,
ACCESS1-3, CSIRO-Mk3-6-0, GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M, HadGEM2-CC,
HadGEM2-ES, MIROC5, MIROC-ESM, MIROC-ESM-CHEM, MRI-CGCM3, MRI-ESM1 | ^
pastureFrac | | | ^ pctisccp | | CanAM4 | ^ pr-mmday | | | ^
pr-mmh | | | ^ pr | CMAP, CRU, ERA-Interim, GPCC, GPCP-1DD, GPCP-SG,
MERRA, NCEP, TRMM-3B42 | ACCESS1-0, ACCESS1-3, bcc-csm1-1,
bcc-csm1-1-m, BNU-ESM, CanCM4, CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5,
CESM1-FASTCHEM, CESM1-WACCM, CMCC-CESM, CMCC-CM, CMCC-CMS, CNRM-CM5,
CSIRO-Mk3-6-0, EC-EARTH, FGOALS-g2, FIO-ESM, GFDL-CM3, GFDL-ESM2G,
GFDL-ESM2M, GFDL-HIRAM-C180, GISS-E2-H, GISS-E2-H-CC, GISS-E2-R,
GISS-E2-R-CC, HadCM3, HadGEM-AO, HadGEM2-CC, HadGEM2-ES, inmcm4,
IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5, MIROC-ESM,
MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3, MRI-ESM1,
NorESM1-M, NorESM1-ME | ^ prStderr | | | ^ prw | | | ^ prwStderr
| | | ^ ps | ERA-Interim | ACCESS1-0, ACCESS1-3, bcc-csm1-1,
bcc-csm1-1-m, BNU-ESM, CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5,
CESM1-FASTCHEM, CESM1-WACCM, CMCC-CM, CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0,
FGOALS-g2, FIO-ESM, GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H,
GISS-E2-H-CC, GISS-E2-R, GISS-E2-R-CC, HadCM3, HadGEM2-AO, HadGEM2-CC,
HadGEM2-ES, inmcm4, IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h,
MIROC5, MIROC-ESM, MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P,
MRI-CGCM3, MRI-ESM1, NorESM1-M, NorESM1-ME| ^ psl | ERA-Interim | |
^ rldscs | | | ^ rlds | CERES | CanESM2, NorESM1-M | ^ rlns |
ERA-Interim | | ^ rlus | | | ^ rlutcs | CERES | ACCESS1-0,
ACCESS1-3, bcc-csm1-1, bcc-csm1-1-m, BNU-ESM, CanAM4, CanESM2, CCSM4,
CESM1-BGC, CESM1-CAM5, CESM1-FASTCHEM, CESM1-WACCM, CMCC-CESM, CMCC-CM,
CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0, FGOALS-g2, FIO-ESM, GFDL-CM3,
GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H, GISS-E2-H-CC, GISS-E2-R,
GISS-E2-R-CC, HadCM3, HadGEM2-AO, HadGEM2-CC, HadGEM2-ES, inmcm4,
IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5, MIROC-ESM,
MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3, MRI-ESM1,
NorESM1-M, NorESM1-ME | ^ rlut | CERES, NCEP | ACCESS1-0, ACCESS1-3,
bcc-csm1-1, bcc-csm1-1-m, BNU-ESM, CanAM4, CanCM4, CanESM2, CCSM4,
CESM1-BGC, CESM1-CAM5, CESM1-FASTCHEM, CESM1-WACCM, CMCC-CESM, CMCC-CM,
CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0, EC-EARTH, FGOALS-g2, FIO-ESM,
GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H, GISS-E2-H-CC, GISS-E2-R,
GISS-E2-R-CC, HadCM3, HadGEM2-AO, HadGEM2-CC, HadGEM2-ES, inmcm4,
IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5, MIROC-ESM,
MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3, MRI-ESM1,
NorESM1-M, NorESM1-ME | ^ rsdscs | | | ^ rsds | CERES | CanESM2,
NorESM1-M | ^ rsns | ERA-Interim | | ^ rsuscs | CERES | | ^ rsus
| CERES | | ^ rsutcs | CERES | ACCESS1-0, ACCESS1-3, bcc-csm1-1,
bcc-csm1-1-m, BNU-ESM, CanAM4, CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5,
CESM1-FASTCHEM, CESM1-WACCM, CMCC-CESM, CMCC-CM, CNRM-CM5,
CSIRO-Mk3-6-0, FGOALS-g2, FIO-ESM, GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M,
GISS-E2-H, GISS-E2-H-CC, GISS-E2-R, GISS-E2-R-CC, HadCM3, HadGEM2-AO,
HadGEM2-CC, HadGEM2-ES, inmcm4, IPSL-CM5A-LR, IPSL-CM5A-MR,
IPSL-CM5B-LR, MIROC4h, MIROC5, MIROC-ESM, MIROC-ESM-CHEM, MPI-ESM-LR,
MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3, MRI-ESM1, NorESM1-M, NorESM1-ME| ^
rsut | CERES | ACCESS1-0, ACCESS1-3, bcc-csm1-1, bcc-csm1-1-m,
BNU-ESM, CanAM4, CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5, CESM1-FASTCHEM,
CESM1-WACCM, CMCC-CESM, CMCC-CM, CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0,
FGOALS-g2, FIO-ESM, GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H, GISS-E2-H-CC,
GISS-E2-R, GISS-E2-R-CC, HadCM3, HadGEM2-AO HadGEM2-CC, HadGEM2-ES,
inmcm4, IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5,
MIROC-ESM, MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3,
MRI-ESM1, NorESM1-M, NorESM1-ME | ^ sconcbc | | | ^ sconccl |
CASTNET, EMEP | | ^ sconcna | CASTNET, EMEP | | ^ sconcnh4 |
CASTNET, EMEP| | ^ sconcno3 |CASTNET, EMEP | | ^ sconcoa | | | ^
sconcpm10 | EMEP| | ^ sconcpm2p5 |EMEP | | ^ sconcso4 |CASTNET,
EMEP | ACCESS1-0, ACCESS1-3, CSIRO-Mk3-6-0, GFDL-CM3, GFDL-ESM2G,
GFDL-ESM2M, GISS-E2-H, GISS-E2-R, HadGEM2-CC, IPSL-CM5A-LR,
IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5, MIROC-ESM, MIROC-ESM-CHEM,
MRI-CGCM3, MRI-ESM1, NorESM1-M, NorESM1-ME | ^ sfcWind | WHOI-OAFlux
| | ^ sftlf | ERA-Interim | CanESM2, CNRM-CM5, CSIRO-Mk3-6-0,
EC-EARTH, GFDL-ESM2M, HadGEM2-ES, IPSL-CM5A-LR, MIROC5, MPI-ESM-LR,
NorESM1-M, NorESM1-ME | ^ shrubFrac | | | ^ shrubNtreeFrac | | |
^ sic | ESACCI-SIC, HadISST, NSIDC | ACCESS1-0, ACCESS1-3, bcc-csm1-1,
bcc-csm1-1-m, BNU-ESM, CanAM4, CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5,
CMCC-CM, CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0, EC-EARTH, FGOALS-g2,
FIO-ESM, GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H, GISS-E2-H-CC,
GISS-E2-R, GISS-E2-R-CC, HadCM3, HadGEM-AO, HadGEM2-CC, HadGEM2-ES,
inmcm4, IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC5, MIROC-ESM,
MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MRI-CGCM3, MRI-ESM1, NorESM1-M,
NorESM1-ME | ^ sicStderr | ESACCI-SIC | | ^ sit | | | ^ sm | |
| ^ smStderr | | | ^ snc | | CanAM4 | ^ snd | | | ^ snw | |
| ^ so | WOA09 | | ^ sos | WOA09 | NorESM1-M | ^ spco2 |
ETH-SOM-FFN, SOCAT| BNU-ESM, GFDL-ESM2M, HadGEM2-ES, inmcm4, NorESM1-ME
| ^ SW_CRE | | | ^ talk | takahashi14| | ^ ta | AIRS,
ERA-Interim, NCEP | ACCESS1-0, ACCESS1-3, bcc-csm1-1, bcc-csm1-1-m,
BNU-ESM, CanCM4, CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5, CESM1-FASTCHEM,
CESM1-WACCM, CMCC-CESM, CMCC-CM, CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0,
EC-EARTH, FGOALS-g2, FIO-ESM, GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M,
GISS-E2-H, GISS-E2-R, HadCM3, HadGEM2-AO, HadGEM2-CC, HadGEM2-ES,
inmcm4, IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5,
MIROC-ESM, MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3,
MRI-ESM1, NorESM1-M, NorESM1-ME | ^ tas | CRU, ERA-Interim, HadCRUT,
NCEP | ACCESS1-0, ACCESS1-3, bcc-csm1-1, bcc-csm1-1-m, BNU-ESM, CanCM4,
CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5, CESM1-FASTCHEM, CESM1-WACCM,
CMCC-CESM, CMCC-CM, CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0, EC-EARTH,
FGOALS-g2, FIO-ESM, GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H,
GISS-E2-H-CC, GISS-E2-R, GISS-E2-R-CC, HadCM3, HadGEM2-AO, HadGEM2-CC,
HadGEM2-ES, inmcm4, IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h,
MIROC5, MIROC-ESM, MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P,
MRI-CGCM3, MRI-ESM1, NorESM1-M, NorESM1-ME | ^ tauu | ERA-Interim |
| ^ tauv | ERA-Interim | | ^ tauw | | | ^ theta-850 | | | ^
theta | | | ^ to | WOA09 | | ^ tos | ERA-Interim, WOA09 |
ACCESS1-0, ACCESS1-3, bcc-csm1-1, bcc-csm1-1-m, CanESM2, CCSM4,
CESM1-BGC, CESM1-CAM5, CMCC-CM, CMCC-CMS, CSIRO-Mk3-6-0, GFOALS-g2,
GFDL-ESM2G, GISS-E2H, GISS-E2-H-CC, GISS-E2-R, GISS-E2-R-CC, HadCM3,
HadGEM2-CC, HadGEM2-ES, IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR,
MIROC5, MIROC-ESM, MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MRI-CGCM3,
NorESM1-M| ^ total_column | | | ^ toz | ESACCI-AEROSOL, NIWA | |
^ tozStderr | ESACCI-AEROSOL| | ^ treeFrac | | | ^ tro3 |
AURA-TES |bcc-csm1-1, bcc-csm1-1-m, BNU_ESM, CanESM2, CCSM4,
CESM1-FASTCHEM, CESM1-WACCM, CNRM-CM5, CSIRO-Mk3-6-0, FGAOLS-g2,
GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H, GISS-E2-R, IPSL-CM5A-LR,
IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5, MIROC-ESM, MIROC-ESM-CHEM,
MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, MRI-ESM1 | ^ tro3_NHext | | | ^
tro3prof | | | ^ tro3_SHext | | | ^ tro3_Trop | | | ^
tropospheric_column | | | ^ tropoz | AURA-MLS-OMI | | ^ ts
|ESACCI-SST, HadISST, WHOI-OAFlux |ACCESS1-0, ACCESS1-3, bcc-csm1-1,
bcc-csm1-1-m, BNU-ESM, CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5,
CESM1-FASTCHEM, CESM1-WACCM, CMCC-CM, CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0,
EC-EARTH, FGOALS-g2, FIO-ESM, GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H,
GISS-E2-H-CC, GISS-E2-R, GISS-E2-R-CC, HadCM3, HadGEM2-AO, HadGEM2-CC,
HadGEM2-ES, inmcm4, IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC5,
MIROC-ESM, MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3,
MRI-ESM1, NorESM1-M, NorESM1-ME | ^ tsStderr | ESACCI-SST | | ^
ua-1000 | | | ^ ua-200-850 | | | ^ ua-200 | | | ^ ua-700 | |
| ^ ua-850 | | | ^ ua-925 | | | ^ ua | ERA-Interim, NCEP |
ACCESS1-0, ACCESS1-3, bcc-csm1-1, bcc-csm1-1-m, BNU-ESM, CanCM4,
CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5, CESM1-FASTCHEM, CESM1-WACCM,
CMCC-CESM, CMCC-CM, CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0, EC-EARTH,
FGOALS-g2, FIO-ESM, GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H,
GISS-E2-R, HadCM3, HadGEM2-AO, HadGEM2-CC, HadGEM2-ES, inmcm4,
IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5, MIROC-ESM,
MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3, MRI-ESM1
NorESM1-M, NorESM1-ME | ^ uo | | | ^ va-200-850 | | | ^ va-200 |
| | ^ va-700 | | | ^ va-850 | | | ^ va-925 | | | ^ va |
ERA-Interim, NCEP | ACCESS1-0, ACCESS1-3, bcc-csm1-1, bcc-csm1-1-m,
BNU-ESM, CanCM4, CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5, CESM1-FASTCHEM,
CESM1-WACCM, CMCC-CESM, CMCC-CM, CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0,
EC-EARTH, FGOALS-g2, FIO-ESM, GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M,
GISS-E2-H, GISS-E2-R, HadCM3, HadGEM2-AO, HadGEM2-CC, HadGEM2-ES,
inmcm4, IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5,
MIROC-ESM, MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3,
MRI-ESM1, NorESM1-M, NorESM1-ME | ^ vmrc2h4 | | | ^ vmrc2h6 | | |
^ vmrc3h6 | | | ^ vmrc3h8 | | | ^ vmrch3coch3 | | | ^ vmrco_alt
| | | ^ vmrco_azr | | | ^ vmrco_chr | | | ^ vmrco_eic | | |
^ vmrco_gmi | | | ^ vmrco_hpb | | | ^ vmrco_lef | | | ^
vmrco_mlo | | | ^ vmrco | | | ^ vmrco_nwr | | | ^ vmrh2o |
HALOE | | ^ vmrnox | | | ^ vo | | | ^ wfpe | ERA-Interim | |
^ xco2 | ESACCI-GHG | | ^ xco2Stderr | | | ^ zg | ERA-Interim,
NCEP | ACCESS1-0, ACCESS1-3, bcc-csm1-1, bcc-csm1-1-m, BNU-ESM, CanCM4,
CanESM2, CCSM4, CESM1-BGC, CESM1-CAM5, CESM1-FASTCHEM, CESM1-WACCM,
CMCC-CESM, CMCC-CM, CMCC-CMS, CNRM-CM5, CSIRO-Mk3-6-0, EC-EARTH,
FGOALS-g2, FIO-ESM, GFDL-CM3, GFDL-ESM2G, GFDL-ESM2M, GISS-E2-H,
GISS-E2-R, HadCM3, HadGEM2-AO, HadGEM2-CC, HadGEM2-ES, inmcm4,
IPSL-CM5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR, MIROC4h, MIROC5, MIROC-ESM,
MIROC-ESM-CHEM, MPI-ESM-LR, MPI-ESM-MR, MPI-ESM-P, MRI-CGCM3, MRI-ESM1
NorESM1-M, NorESM1-ME |





            

          

      

      

    

  

    
      
          
            
  
List of model runs by NorESM


Performed runs

^ Purpose ^ Simulation type ^ Contact ^ Disk (space) ^ Ensemble ^ Name
(click for additional info) ^ Project(s) ^ | SO2 time evolution | C,
20thC | OS |norstore | Y | 1850SOx |PEGASOS | | CMIP | C, 20thC
| OS |norstore | Y |
NORESM:ModelDefFiles:N20TRAERCN (3
simulations X) |CMIP5 | | Aerosols & radiative forcing | AMIP, PD&PI
(7 yrs) | AK |norstore/ \\ AeroCom disk| N |
NORESM:ModelDefFiles:aerocomA2noresm_r128
(7 simulations X) | EarthClim/AeroCom | | Aerosols & radiative
forcing | AMIP, PD&PI (1 yrs) | AK |local/ \\ AeroCom disk| N |
NORESM:ModelDefFiles:NFAMIPDIRcorremX
(2 simulations X) | EarthClim/EVA/AeroCom | | Arctic aerosol optics
| AMIP, PD (3 yrs)| AK |norstore | N |
NORESM:ModelDefFiles:NF2006to2008r164
| EarthClim/ACCESS | | Arctic BC <-> climate | C, PD (92 yrs)| AK
|norstore | N |
NORESM:ModelDefFiles:N_r99PDX, X =
yr116, noBCyr116, noBCdepyr116 | EarthClim/ACCESS | | Volcano / NH
climate | C, PD (5 yrs) | AG |norstore (1000 G)| Y(10) |
NORESM:ModelDefFiles:LakiStudy |
PEGASOS | | | Chemistry | C, PI (170 yrs) | DO | norstore | N |
NORESM:ModelDefFiles:N_1850_AEROSLO_CNONL101
| EarthClim | | Chemistry | C, 20th | DO | norstore | N |
NORESM:ModelDefFiles:N_1850-2005_AEROSLO_CNONL502
| Earthclim | | | Chemistry - reference | C, 20th (1960-1999) | DO
| norstore | N | N_1850-2005_AEROSLO_CNONL_REF_1a | EarthClim | |
Chemistry - BC | C, 20th (1960-1999) | DO | norstore | N |
N_1850-2005_AEROSLO_CNONL_BCanthroZERO_1a | EarthClim | | Chemistry -
SO2 | C, 20th (1960-1999) | DO | norstore | N |
N_1850-2005_AEROSLO_CNONL_SO2anthroZERO_1a | EarthClim | | Chemistry
- reference (CH4) | C, 20th (1960-1999) | DO | norstore | N |
N_1850-2005_AEROSLO_CNONL_CH4radDIAG_1a | EarthClim | | Chemistry -
O3 | C, 20th (1960-1999) | DO | norstore | N |
N_1850-2005_AEROSLO_CNONL_O3anthroZEROr_1a | EarthClim | | |
Chemistry - reference (observations) | AMIP, 2006-2009 | DO |
norstore | Y(3) | NF_2005-2010_AER_offREF[1,2,3]a | Eclipse | | |
Chemistry - reference (RF) | AMIP, 2008 (3 yrs) | DO | /vol/fou | N
| NF_2008_AER_offREF1a | Eclipse | | Chemistry - perturbations |
AMIP, 2008 (3 yrs) | DO | /vol/fou | N | NF_2008_AER_off1a |
Eclipse | | | Chemistry - reference (ERF) | AMIP, 2008 (7 yrs) | DO
| norstore | N | NF_2008_AER_on2REF1a | Eclipse | | Chemistry -
perturbations | AMIP, 2008 (7 yrs) | DO | norstore | N |
NF_2008_AER_on21a | Eclipse | | Climate sensitivity | C-som, 1850 |
JD | local | N |
NORESM:ModelDefFiles:NE1850AERCN_N1M_v0
| EarthClim | | Climate sensitivity | C-som, 2xCO2 | JD | local |
N |
NORESM:ModelDefFiles:NE18502XAN_N1M_v0
| EarthClim | | Climate sensitivity | C-som, 4xCO2 | JD | local |
N |
NORESM:ModelDefFiles:NE18504XAN_N1M_v0
| EarthClim |



Planned runs



Codes used in tables


Contact persons

=


`` * AG : alf.grini@met.no``

`` * AK : alf.kirkevag@met.no``

`` * DO : dirk.olivie@met.no``

`` * OS : oyvind.seland@met.no``

`` * JD : jens.debernard@met.no``





Types


`` * C = “Coupled”``

`` * C-som = ‘Coupled with slab ocean’``

`` * 1850 = “1850 control”``

`` * 20thC = “20th Century”``

`` * PD = Present day``

`` * PI = Preindustrial``





Ensemble


`` * Y = Several ensemble members exist``

`` * N = Only one realization``

`` * number (1,2,3,…) Number of ensemble members``








            

          

      

      

    

  

    
      
          
            
  
NorESM1-M for external users




Access

To request model access, please send a request to //noresm-ncc@met.no//
with some background information on how you plan to use the model.





Installing

Untar //NorESM1-M_sourceCode_vXXX.tar.zg// in your home directory. This
will install the model source code in the folder //$HOME/NorESM1-M//.

Untar //NorESM1-M_inputdata_vXXX.tar.zg// to a folder that is available
during run-time and has at least 70 GB of free space. This will create a
sub-folder inputdata and install NorESM’s forcing data and other
boundary conditions to it.

Untar //NorESM1-M_initialPiHist1_vXXX.tar.zg// to a folder that is
available during run-time and has at least 2 GB of free space. This will
install restart conditions for the CMIP5 PiControl and first member of
historical experiment.





Porting


Machine name and characteristics

Define the characteristics of your HPC system in
//NorESM1-M/scripts/ccsm_utils/Machines/config_machines.xml//.

Edit following section:

Set //MACH// to an acronym/name tag of your choice of your HPC system.
Update //DESC// correspondingly.

Set //EXEROOT// to the root location where the model should create the
build and run-directories. The model will replace //$CCSMUSER// with
your unix user and //$CASE// with the specific case name
(=simulation/experiment name).

Set //DIN_LOC_ROOT_CSMDATA// to the location where you installed the
forcing and boundary condition data (this path should end with
“/inputdata”).

Set //DOUT_S_ROOT// to the root location for the short-term archiving
(normally on the work disk area of the HPC system).

Optionally, set //DOUT_L_MSROOT// to the root location for the long-term
archiving (normally a location that is not subject to automatic
deletion). Leave unchanged if you don’t plan to use automatic long-term
archiving (e.g., if you want to move the data manually).

Optionally, set //DOUT_L_MSHOST// to the name of the (remote)-server for
long-term archiving. Leave unchanged if you don’t plan to use automatic
long-term archiving

Set //BATCHSUBMIT// to the submit command on your HPC system.

Set //GMAKE_J// to the number of make instances run in parallel when
building the system. Set to 1 if licence or memory issues occur.

Set //MAX_TASKS_PER_NODE// to the maximum number of MPI tasks that can
run on a single node on your HPC system (usually the same as the number
of cores per node).



CPU configurations

Define NorESM1-M CPU-configurations for your HPC system in
//NorESM1-M/scripts/ccsm_utils/Machines/config_pes.xml//.

As a start, we recommend to simply replace all instances of //vilje//
with your choice for //MACH// (i.e. the name tag of your machine).



Building and runtime options

Copy //env_machopts.vilje// to //env_machopts.$MACH// where //$MACH//
has to be replaced with the name of your machine.

Edit settings as necessary. The settings should make compilers,
libraries, queuing system commands ect. available during building and
model execution. You will likely have to remove/replace all module
specifications, while the runtime environment settings should work for
most systems.



Compiler and linker options

Copy //Macros.vilje// to //Macros.$MACH// if your compiler is intel. If
your compiler is pgi, then instead use //Macros.hexagon// as template.

Following lines need to be customised:
FC := FORTRAN COMPILER COMMAND CC := FORTRAN COMPILER COMMAND
NETCDF_PATH := ROOT PATH FOR NETCDF LIBRARY
MPI_ROOT := ROOT PATH FOR MPI LIBRARY
INC_NETCDF := $(NETCDF_PATH)/include
LIB_NETCDF := $(NETCDF_PATH)/lib
MOD_NETCDF := $(NETCDF_PATH)/include
INC_MPI := $(MPI_ROOT)/include LIB_MPI := $(MPI_ROOT)/lib



Batch/queuing system rules

Copy //mkbatch.vilje// to //mkbatch.$MACH//.

Change as necessary the settings for //mach//, //group_id//,
//mppsize//, //mppnodes//, etc.

Replace the line mpiexec_mpt -stats -n $mpptotal omplace -nt
${maxthrds} ./ccsm.exe >&! ccsm.log.$LID with the submit command and
appropriate options for your HPC system.






Testing

We suggest to test the installation by running a pre-industrial spin-up
experiment that is configured as ‘start-up’ simulation (i.e. uses
idealised conditions and observational climatologies as initial
conditions).

Change directory to //$HOME/NorESM1-M/scripts//.

Set up pre-industrial spin-up simulation with ./create_newcase -case
../cases/NorESM1-M_PI_spinup -compset NAER1850CN -res f19_g16 -mach
$MACH -pecount S where //$MACH// is the name tag of your machine.

Change directory to //../cases/NorESM1-M_PI_spinup//

Run .configure -case to set up simulation.

Run ./NorESM1-M_PI_spinup.$MACH.build to stage namelists in run
directory and build model code.

Submit run-script //./NorESM1-M_PI_spinup.$MACH.run// (use appropriate
submit command for your HPC system, e.g. qsub).

If the test was successful then the model should run for 5 days and
write our restart conditions at the beginning of the 6th day. The
location of the run directory is specified via EXEROOT in
config_machines.xml (see section Porting).



Resources


`` * \ ```Quickstart``\ ``for``\ ``running``\ ``NorESM1 <noresm:runmodel:newbie>`__

`` * \ ```Advanced``\ ``options``\ ``for``\ ``running``\ ``NorESM1 <noresm:runmodel:advanced>`__

`` * \ ```Porting``\ ``of``\ ``NorESM1``\ ``to``\ ``TERI``\ ``(India) <http://www.teriin.org/projects/nfa/pdf/Working_paper7.pdf>`__







            

          

      

      

    

  

    
      
          
            
  
noresm2nc4mpi - hexagon compression tool for NorESM output

Run /work/shared/noresm/tools/noresm2nc4mpi -h to print detailed
instructions: Usage: /work/shared/noresm/tools/noresm2nc4mpi

Example: export ACCOUNT=nn9039k


``        export WALLTIME=24:00:00 ``

``        noresm2nc4mpi /work/ingo/archive/my-noresm-case ``

`` ``



Purpose: Converts NorESM output to compressed netcdf 4 format and gzips
restart files

Description: noresm2nc4mpi is fully mpi parallized and submits a pbs job


``            to the queue to do the compression on the backend.  ``

``           ``

``            IMPORTANT: Only run one instance of noresm2nc4mpi on a single case``

``            at a time. Yet, it is safe to run multiple instances of noresm2nc4mpi ``

``            on multiple NorESM cases at a time. In case that a noresm2nc4mpi job ``

``            terminates before completion then simply run noresm2nc4mpi again ``

``            (the tool with continue where it stopped).  ``




``            Influencial environmental variables (default values): ``

``              ACCOUNT   (nn2345k)``

``              WALLTIME  (48:00:00) ``

``              NTHREADS  (32)                             # number of cpus used``

``              ZIPRES    (1)                              # 1=gzip restart files ``

``              RMLOGS    (1)                              # 1=remove log files``

``              COMPLEVEL (5)                              # compression level ``

``              NCCOPY    (/opt/cray/netcdf/4.1.3/gnu/46/bin/nccopy)``

``              NCDUMP    (/opt/cray/netcdf/4.1.3/gnu/46/bin/ncdump)  ``

``              GZIP      (/usr/bin/gzip) ``

``              TEMPDIR   (/work/ingo/noresm2nc4mpi) ``






            

          

      

      

    

  

    
      
          
            
  
noresm2nc4 - NorESM output compression tool (NorStore version)

This version of NorESM’s output compression script works on NorStore’s
login-nodes as well as on NorStore’s newly established computational
node cruncher.norstore.uio.no (request access to cruncher via
support@norstore.no).

Run /projects/NS2345K/tools/noresm2nc4 -h to print detailed
instructions: Usage: noresm2nc4

Example: noresm2nc4 /project/NS2345K/noresm/cases/my-noresm-case

Purpose: Converts NorESM output to compressed netcdf 4 format and gzips
restarts

Description: IMPORTANT: Only run one instance of noresm2nc4 on a single
case


``            at a time (it is ok to run multiple instances of noresm2nc4 on multiple ``

``            NorESM cases). If a noresm2nc4 job terminates before completion then ``

``            rerun noresm2nc4 (the tool will continue where it stopped).  ``




``            Influencial environmental variables (default values): ``

``              NTHREADS  (8)                              # number of cpus used``

``              ZIPRES    (1)                              # 1=gzip restart files ``

``              RMLOGS    (1)                              # 1=remove log files``

``              COMPLEVEL (5)                              # compression level ``



Change history: 2014.06.26 (ingo.bethke@uni.no): ported hexagon version
to NorStore

``               2014.04.29 (ingo.bethke@uni.no): first version of noresm2nc4``




            

          

      

      

    

  

    
      
          
            
  
SVN Branch/Merge tutorial

NOTE: THE EXAMPLES ARE DONE ON ALFS PC, AND ANY DIRECTORY NAMES
CONTAINING “alfg” ARE NOT VALID ON YOUR PC!! USE SOME NAMES WHICH MAKE
SENSE ON YOUR PC!


PART 1 : Create a repository and put a file there

CREATE A REPOSITORY alfg@pc4400:~$svnadmin create $HOME/svnrepos

CREATE A WORKING DIRECTORY WITH CODE alfg@pc4400:~$mkdir
$HOME/testproject

Use the following as the file test.F90:


program test




``   implicit none``


``   real, parameter :: a=4.0``

``   real, parameter :: b=5.0``




``   print*, “a is ” , a ``

``   print*, “b is ” , b ``

``   print*, “a+b is ” , a+b ``



end program test

CD TO WORKING DIRECTORY AND VERIFY THAT THE TEST FILE IS THERE
alfg@pc4400:~/testproject$ ls -l total 4 -rw-rw-r– 1 alfg alfg 166 Dec
6 14:51 test.F90

CD TO THE FRESHLY CREATED REPOSITORY AND CREATE “testproject”
alfg@pc4400:~/svnrepos$ svnadmin create testproject

IMPORT YOUR WORKING-DIRECTORY TO THE REPOSITORY alfg@pc4400:~$svn import
$HOME/testproject/ file://$HOME/svnrepos/testproject/trunk -m “Initial
version of testproject”

MAKE A BRANCHES-DIRECTORY alfg@pc4400:~$svn mkdir
file://$HOME/svnrepos/testproject/branches/ -m “created branches
directory”

==>YOU NOW HAVE A REPOSITORY CONTAINING TRUNK AND (EMPTY) BRANCHES
DIRECTORY. YOU CAN START TO USE IT

===== PART 2: Create a working directory for two developers ====


alfg@pc4400:~$mkdir twoDevelopers alfg@pc4400:~$cd twoDevelopers




CHECK OUT TRUNK FOR ONE DEVELOPER alfg@pc4400:~/twoDevelopers$svn
checkout file://$HOME/svnrepos/testproject/trunk trunk
alfg@pc4400:~/twoDevelopers$cd trunk

CREATE A BRANCH BASED ON TRUNK alfg@pc4400:~/twoDevelopers/trunk$ svn
copy file://$HOME/svnrepos/testproject/trunk
file://$HOME/svnrepos/testproject/branches/aBranch -m “created branch
aBranch”

CD BACK ONE STEP AND CHECK OUT THE BRANCH FOR THE OTHER DEVELOPER
alfg@pc4400:~/twoDevelopers$ svn checkout
file://$HOME/svnrepos/testproject/branches/aBranch aBranch

==> THE DIRECTORY “TWODEVELOPERS” NOW HAS TWO DIRECTORIES, ONE WITH
TRUNK AND ONE WITH A BRANCH VERIFY THAT THEY ARE THERE USING THE “LS”
COMMAND


alfg@pc4400:~/twoDevelopers$ ls -trl total 8 drwxrwxr-x 3 alfg alfg




4096 Dec 9 08:36 trunk drwxrwxr-x 3 alfg alfg 4096 Dec 9 09:40 aBranch



PART 3: Create conflict in the file test.F90

EDIT FILE ON TRUNK alfg@pc4400:~/twoDevelopers/trunk$ vim test.F90
alfg@pc4400:~/twoDevelopers/trunk$ svn commit -m “added hello”
alfg@pc4400:~/twoDevelopers/trunk$ svn update

EDIT FILE ON BRANCH alfg@pc4400:~/twoDevelopers/aBranch$ vim test.F90
alfg@pc4400:~/twoDevelopers/aBranch$ svn commit -m “added Hi man”
alfg@pc4400:~/twoDevelopers/aBranch$ svn update

==> We have now created a conflict between the branch “aBranch” and
“trunk”


alfg@pc4400:~/twoDevelopers$ diff aBranch/test.F90 trunk/test.F90 9c9 <




print*, “Hi Man! a+b is ” , a+b — > print*, “Hello a+b is ” , a+b



PART 4: Test the merge dialog

TRY TO MERGE TRUNK INTO BRANCH alfg@pc4400:~/twoDevelopers/aBranch$ svn
merge file://$HOME/svnrepos/testproject/trunk

You will get the message that there is a conflict in file test.F90, you
will have to resolve the conflict Push the “postpone” option to quit the
merge dialog

UNDO THE MERGE WITH alfg@pc4400:~/twoDevelopers/aBranch$ svn revert -R .

==> You have undone the merge, nothing has happened
alfg@pc4400:~/twoDevelopers/aBranch$ svn diff
alfg@pc4400:~/twoDevelopers/aBranch$



PART 5: Set up favourite editor as merge tool

1) Create a file somewhere in your pc, for example I use
$HOME/bin/mergetoolscript.sh

For emacs users, the content of the script is:


	!/bin/sh




emacs -q –eval “(ediff-merge-files-with-ancestor “"$2”" \””$3”"
\””$1”" nil \””$4”")”

For vi users, the content of the script is:


	!/bin/sh




vim -d “+diffsplit $3” “+vert diffsplit $1” “+vert diffsplit $2” -o $4

2) Open your $HOME/.subversion/config file and replace the line with
merge tool (NOTE THAT FULL PATH IS NEEDED. NO BLANK CHARACTERS AT
BEGINNGING OF LINE!!) merge-tool-cmd = /home/alfg/bin/mergetoolscript.sh

MAKE SURE SCRIPT IS EXECUTABLE chmod +x $HOME/bin/mergetoolscript.sh

==> You should now have working merge tools. This will make merging
EASY!!



PART 6: Go back to merge operation and use merge tool


alfg@pc4400:~/twoDevelopers/aBranch$ svn merge




file://$HOME/svnrepos/testproject/trunk

type “s” to “show all options” and “l” to “launch external tool”.

==> emacs or vi should be invoked in “merge mode”

//The vi script// shows (your, ancestor, mine) on top and output below.
Move around in the different windows with “ctrl+w+arrow”. When in the
upper windows you can use “[c” and “]p”] go move to previous/next diffs.

//the emacs script// shows (yours, mine) on top and merged version
(including common ancestor) below

All editing should happen in the lowest part of the editor window

When done editing, save the file and quit the editor

When back in the merge-dialog, press “r” (resolved)



PART 7: Verify that you are happy with merge


alfg@pc4400:~/twoDevelopers/aBranch$ svn diff




Note how it is difficult to understand the diff ==> we need to configure
a diff tool!

To configure a nice diff-viewer, you need to replace a line in your
$HOME/.subversion/config file like this:


diff-cmd = /home/alfg/bin/diffwrap.sh




The script “diffwrap.sh” has be created somewhere on your PC. The script
is only TWO LINES long!! (Make sure it is executable with “chmod +x
scriptname”)

The content of this script (only two lines) for emacs users can be:


	!/bin/sh




emacs –eval “(ediff-files “"$6”" \””$7”" )”

(In emacs, use | (pipeline) key in the “ediff” dialog to toggle between
vertical/horizontal diff view)

The content of this script for vi users can be


	!/bin/sh




vimdiff $6 $7

Visually verify the diff again using the diff viewer
alfg@pc4400:~/twoDevelopers/aBranch$ svn diff

When you are happy with the diffs, do


alfg@pc4400:~/twoDevelopers/aBranch$ svn commit -m “Successfully




branched trunk to my branch”

==> DONE



PART 8: Merge back to trunk

After the conflict is resolved and committed from branch, go back to
trunk


alfg@pc4400:~/twoDevelopers/trunk$ svn update




alfg@pc4400:~/twoDevelopers/trunk$ svn merge –reintegrate
file://$HOME/svnrepos/testproject/branches/aBranch

AT THIS POINT YOU WANT TO PASS THE TESTS (IF THIS WAS NORESM)


alfg@pc4400:~/twoDevelopers/trunk$ svn commit -m “merged aBranch back




to trunk”

==> Observe that you don’t get any conflict this time. Svn knows that
the conflict is already resolved.



Other important points


`` * The merge is not completed until you commit!``

`` * You have to know if you are doing a reintegrate merge or a merge from trunk (see noresm wiki)``

`` * You can undo the merge with alfg@pc4400:~/twoDevelopers/aBranch$ svn revert -R .``

`` * When you have done a “reintegrate merge”, consider  your branch dead! (svn delete branchUrl -m “removed reintegrated branch aBranch”)``

`` * If you insist on keeping reintegrated branches alive, there are two options:``

``     - Start using another version control system``

``     - Make sure you have latest svn version (version >= 1.7), Then read (and understand)  \ ```http://svnbook.red-bean.com/en/1.7/svn.branchmerge.advanced.html#svn.branchmerge.advanced.reintegratetwice <http://svnbook.red-bean.com/en/1.7/svn.branchmerge.advanced.html#svn.branchmerge.advanced.reintegratetwice>`__

`` ``
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aerocomA2noresm_r128_X


Model-run description for the full set of AeroCom A2 simulations with CAM4-Oslo (NorESM1-M)


	
	Purpose of simulation:** Model documentation and validation for
	PD conditions, participation in AeroCom Phase 2 and IPCC AR5







	Contact person:** Alf Kirkevåg (alf.kirkevag@met.no)


	Data owner:** Alf Kirkevåg (alf.kirkevag@met.no)


	Revision Number:** r128


	Production computer used:** Cray XT3 in Bergen (hexagon)


	Production date:** August 2010


	Ensemble runs:** No


	
	Storage locations:** NorStore
	(/norstore_osl/projects/NS2345K/noresm/cases/aerocomA2noresm_r128/)









aerocom-users (/metno/aerocom/users/aerocom1/CAM4-Oslo-Vcmip5.A2.CTRL)


	
	Storage space:** 289 Gb at NorStore, 6 Gb at MET Norway
	(/vol/fou)







	Projects:** NorClim/EarthClim and AeroCom


	
	Publications:** `Kirkevåg et al.
	(2013) <http://www.geosci-model-dev.net/6/207/2013/gmd-6-207-2013.html>`__,
Myhre et al.
(2013) [http://www.atmos-chem-phys.net/13/1853/2013/acp-13-1853-2013.html],
Samset et al.
(2013) [http://www.atmos-chem-phys.net/13/2423/2013/acp-13-2423-2013.html],
Jiao et al.
(2014) [http://www.atmos-chem-phys.net/14/2399/2014/acp-14-2399-2014.html],
Tsigaridis et al.
(2014) [http://www.atmos-chem-phys.net/14/10845/2014/acp-14-10845-2014.html],
Samset et al.
(2014) [http://www.atmos-chem-phys.net/14/12465/2014/acp-14-12465-2014.html]







	
	Papers in preparation:** Kipling et al. (in prep.), Koffi et al.
	(in prep).







	
	Simulation name(s):** aerocomA2noresm_r128_X, where X = 2006
	(AeroCom-A2.CTRL), 1850 (AeroCom-A2.PRE), ZERO (AeroCom-A2.ZERO),
2006preSO4, 2006preffBC, 2006preffOC and 2006prebbBCOC







	
	Compset name used:** NFAEROCOM1850 for X=1850, NFAEROCOM2006 for
	the other experiments







	
	Model type:** Stand-alone cam (atmosphere) default with
	prescribed ocn/ice (ocean and sea-ice)







	Type of run:** Initial


	Simulation period:** 5 years


	Spin-up period:** 2 years


	Initialisation:**


	Resolution:** f19_g16 = 1.8x2.5


	
	Emission year(s):** 2006 (AeroCom-A2.CTRL), 1850
	(AeroCom-A2.PRE), 2006 but with aerosol extiction set to 0
(AeroCom-A2.ZERO). For X = 2006preY all emissions are for year
2006, except that 1850 emissions are used for: SO2 and SO4 in the
Y = SO4 experiment, fossil fuel BC / OC in the Y = ffBC / ffOC
experiment, and biomass BC and OC in the Y = bbBCOC experiment.







	
	Emission inventories:** IPCC AR5 for 1850, AeroCom Phase II for
	2006, see references in Kirkevåg et al. (2013)







	Greenhouse gases:** Prescribed concentrations


	Frequency for output:** Monthly


	
	Active/changing forcing agents:** Direct and indirect (1. & 2.)
	effects by anthropogenic SO4, POM and BC (for X = 2006 - 1850), or
by all aerosols (2006 - ZERO, only direct effect), or by
anthropogenic SO4 (2006 - 2006preSO4), ff BC (2006 - 2006preffBC),
ff OC (2006 - 2006preffOC), or anthropogenic bb BC & OC (2006 -
2006prebbBCOC)







	Special considerations:**


	
	Tuning parameters which are changed relative to the host model
	CAM4:**









rhminl: 0.90 lower RH threshold for formation of low stratiform clouds
(0.91 in CAM4)

critrp: 5.0 mm/day maximum prcipitation rate for suppression of
autoconversion of cloud water (0.5 mm/day in CAM4)

r3lc: 14 um critical mean droplet volume radius for onset of
autoconversion (10 um in CAM4)





            

          

      

      

    

  

    
      
          
            
  
aerocomA2r128_X


Model-run description for the full set of AeroCom A2 simulations with CAM4-Oslo/NorESM1-M

Purpose of simulation: Model documentation and validation for PD
conditions, participation in AeroCom Phase 2 and IPCC AR5 Contact
person: Alf Kirkevåg (alf.kirkevag@met.no) Authors: Trond Iversen, Alf
Kirkevåg, Øyvind Seland Storage locations: NorStore
(/norstore_osl/projects/NS2345K/noresm/cases/aerocomA2noresm_r128/)


``                       MET Norway (/vol/fou/atmos/alfk/aerocomA2ny/aerocom.CAM4-Oslo.AEROCOM_A2.CTRL/)``

``                       aerocom-users (/metno/aerocom/users/aerocom1/CAM4-Oslo-Vcmip5.A2.CTRL) ``



Storage space: 289 Gb at NorStore, 6 Gb at MET Norway Projects:
NorClim/EarthClim and AeroCom Publications: Kirkevåg et al.
(2013) [http://www.geosci-model-dev.net/6/207/2013/gmd-6-207-2013.html],
Myhre et al.
(2013) [http://www.atmos-chem-phys.net/13/1853/2013/acp-13-1853-2013.html],
Samset et al.
(2013) [http://www.atmos-chem-phys.net/13/2423/2013/acp-13-2423-2013.html],
Jiao et al.
(2014) [http://www.atmos-chem-phys.net/14/2399/2014/acp-14-2399-2014.html],
Tsigaridis et al.
(2014) [http://www.atmos-chem-phys-discuss.net/14/6027/2014/acpd-14-6027-2014.html]

Simulation name(s): aerocomA2noresm_r128_X, where X = 2006
(AeroCom-A2.CTRL), 1850 (AeroCom-A2.PRE), ZERO (AeroCom-A2.ZERO),
2006preSO4 (with 1850 SO4 emissions), 2006preffBC, 2006preffOC and
2006prebbBCOC Compset name used: NFAEROCOM1850 for X=1850, NFAEROCOM2006
for the other experiments Model type: Stand-alone cam (atmosphere)
default with prescribed ocn/ice (ocean and sea-ice) Revision Number:
r128 Type of run: Initial Simulation period: 5 years Spin-up period: 2
years Ensemble runs: – Resolution: f19_g16 = 1.8x2.5 Emission year(s)
2006 (AeroCom-A2.CTRL), 1850 (AeroCom-A2.PRE), no emissions
(AeroCom-A2.ZERO). For X = 2006preY all emissions are for year 2006,
except for using 1850 emissions for SO2 and SO4 in the Y = SO4
experiment, and similarly (i.e. 1850 emissions) for fossil fuel BC / OC
for Y = ffBC / ffOC, and biomass BC and OC for Y = bbBCOC. Emissions:
IPCC AR5 for 1850, AeroCom Phase II for 2006, see references in Kirkevåg
et al. (2013) Frequency for output

``        atmosphere:    Monthly``

Active/changing forcing agents: Nat / Ant / GHG / SA (=SD+DI), etc., see
http://cmip-pcmdi.llnl.gov/cmip5/docs/cmip5_data_reference_Appendix1-2.pdf

Tuning parameters which are changed relative to the host model CAM4:
rhminl: 0.90 lower RH threshold for formation of low stratiform clouds
(0.91 in CAM4) critrp: 5.0 mm/day maximum prcipitation rate for
suppression of autoconversion of cloud water (0.5 mm/day in CAM4) r3lc:
14 um critical mean droplet volume radius for onset of autoconversion
(10 um in CAM4) Rsnow 500 um grain size of cold old (not new?) snow
overlaying sea-ice (250 um in CICE4)





            

          

      

      

    

  

    
      
          
            
  
Laki Study


Model-run description for several simulations with NorESM-M)


	
	Purpose of simulation:** Understand climate effects of large
	volcanic eruptions in Northern hemisphere.







	Contact person:** Alf Grini (alf.grini@met.no)


	Data owner: ** Alf Grini (alf.grini@met.no)


	Revision Number:** r196


	Production computer used:** Cray XT3 in Bergen (hexagon)


	Production date:** Spring 2014


	Ensemble runs:** Yes, 20 members


	
	Storage locations:** NorStore
	(/projects/NS2345K/noresm/cases/KatlaStudy), where
BF2_VolcanoStart.. is ensemble members with volcano. NoVolcano..
are ensemble members for no eruption ensemble members.







	Storage space:** 1,6 Tb at NorStore (for each ensemble member)


	Projects:** PEGASOS


	Publications:** None (yet)


	Papers in preparation:**


	
	Simulation name(s):** N20TRAERCN_f19_g16_0X), where X = ensemble
	member, where X = 1,2,3 for this set-up







	Compset name used:** N20TRAERCN


	Model type:** Fully coupled


	Type of run:** Hybrid/branch


	Simulation period:** Each ensemble member is 4-5 years


	
	Initialisation ** Start from CMIP5 transient simulation,
	N20TRAERCN_f19_g16_06







	
	Resolution:** f19_g16= 1.9x2.5 degree atmosphere/land. Dipolar
	ocean/ice grid, ~ 1 degree







	Emission year(s):** 1850-2005 (aerosol and aerosol-precursors)


	Greenhouse gases:** Prescribed concentrations 1850-2005


	
	Emission inventories** IPCC AR5, see references in `Kirkevåg et
	al.
(2013) <http://www.geosci-model-dev.net/6/207/2013/gmd-6-207-2013.html>`__







	
	Frequency for output:** Monthly and selected daily 1850-1949:
	Monthly + daily + 6h +3h as defined by CMIP5: 1950-2005







	
	Active/changing forcing agents:** Greenhouse gases: Direct and
	indirect (1. & 2.) effects of SO4, POM and BC.







	
	Special considerations: ** An extension to the normal NorESM-M
	has been created. In the extended version it is possible to
specify a vulcanic eruption at some lon/lat location and some
height distribution. The volcano can then have several eruptions
distributed in time. This is used to simulate the Laki eruption on
Iceland 1783.







	
	Tuning parameters which are changed relative to the host model
	CAM4:**









rhminl: 0.90 lower RH threshold for formation of low stratiform clouds
(0.91 in CAM4)

critrp: 5.0 mm/day maximum prcipitation rate for suppression of
autoconversion of cloud water (0.5 mm/day in CAM4)

r3lc: 14 um critical mean droplet volume radius for onset of
autoconversion (10 um in CAM4)





            

          

      

      

    

  

    
      
          
            
  
n1850bprpcnoc_f19_g16_spin_02


Model-run description for spin-up used in EXPECT


	Purpose of simulation:** Spinup for expect model version


	Contact person:** Jerry Tjiputra <jerry.tjiputra@uni.no>


	Data owner: ** Jerry Tjiputra <jerry.tjiputra@uni.no>


	
	Revision Number:** 242,
	https://svn.met.no/NorESM/noresm/branches/projectEXPECT_cmip5-r143-1







	Production computer used:** Cray XT3 in Bergen (hexagon)


	Production date:** Spring 2014


	Ensemble runs:** No


	
	Storage locations:** NorStore
	(/projects/NS2345K/noresm/cases/N20TRAERCN_f19_g16_0X), where X =
ensemble member, X=1,2,3 for this particular set-up







	Storage space:** 2,7 Tb at NorStore (for each ensemble member)


	Projects:** EXPECT


	Publications:**


	Papers in preparation:**


	Simulation name(s):** n1850bprpcnoc_f19_g16_spin_02


	Compset name used:** N1850AERBPRP


	Model type:** Fully coupled


	Type of run:** Branch


	Simulation period:** 156 years


	
	Initialisation ** Start from N1850BPRPCNOC_f19_g16_spin_01
	(which was a first attempt at this spinup simulation which no-one
could create bit-reproducable results from…), branched off from
date =”0251-01-01”







	
	Resolution:** f19_g16= 1.9x2.5 degree atmosphere/land. Dipolar
	ocean/ice grid, ~ 1 degree







	Emission year(s):** Pre-industrial (1850 emissions)


	Greenhouse gases:** Interactive CO2


	Emission inventories** N/A


	Frequency for output:** Monthly and selected daily


	
	Active/changing forcing agents:** Greenhouse gases: Direct and
	indirect (1. & 2.) effects of SO4, POM and BC.







	Special considerations: **


	
	Tuning parameters which are changed relative to the host model
	NorESM-CMIP5-branch:**









`` * rhminl:  0.9005      lower RH threshold for formation of low stratiform clouds (0.91 in CAM4) ``





            

          

      

      

    

  

    
      
          
            
  
N20TRAERCN_X


Model-run description for three simulations with NorESM1-M (UNDER CONSTRUCTION)


	
	Purpose of simulation:** Transient run for describing climate
	change in the 20th century (1850-2005)







	Contact person:** Øyvind Seland (oyvind.seland@met.no)


	Data owner: ** Mats Bentsen (mats.bentsen@uni.no)


	Revision Number:** r112


	Production computer used:** Cray XT3 in Bergen (hexagon)


	Production date:** November - March 2010 /2011


	Ensemble runs:** Yes, 3 members


	
	Storage locations:** NorStore
	(/projects/NS2345K/noresm/cases/N20TRAERCN_f19_g16_0X), where X =
ensemble member, X=1,2,3 for this particular set-up







	Storage space:** 1,6 Tb at NorStore (for each ensemble member)


	Projects:** EarthClim


	
	Publications:** Bentsen, M., I. Bethke, J. B. Debernard, T.
	Iversen, A. Kirkevåg, Ø. Seland, H. Drange, C. Roelandt, I. A.
Seierstad, C. Hoose, and J. E. Kristjansson (2012): The Norwegian
Earth System Model, NorESM1-M. Part 1: Description and basic
evaluation, Geosci. Model Dev., 6, 687-720,
doi:10.5194/gmd-6-687-2013







	Papers in preparation:**


	
	Simulation name(s):** N20TRAERCN_f19_g16_0X), where X = ensemble
	member, where X = 1,2,3 for this set-up







	Compset name used:** N20TRAERCN


	Model type:** Fully coupled


	Type of run:** Hybrid


	Simulation period:** 156 years


	
	Initialisation ** Start from CMIP5 control simulation. Ensemble
	member 1: NAER1850CNOC_f19_g16_05, year 700. 2:
NAER1850CNOC_f19_g16_06, year 730, 3: NAER1850CNOC_f19_g16_06,
year 760







	
	Resolution:** f19_g16= 1.9x2.5 degree atmosphere/land. Dipolar
	ocean/ice grid, ~ 1 degree







	Emission year(s):** 1850-2005 (aerosol and aerosol-precursors)


	Greenhouse gases:** Prescribed concentrations 1850-2005


	
	Emission inventories** IPCC AR5, see references in `Kirkevåg et
	al.
(2013) <http://www.geosci-model-dev.net/6/207/2013/gmd-6-207-2013.html>`__







	
	Frequency for output:** Monthly and selected daily 1850-1949:
	Monthly + daily + 6h +3h as defined by CMIP5: 1950-2005







	
	Active/changing forcing agents:** Greenhouse gases: Direct and
	indirect (1. & 2.) effects of SO4, POM and BC.







	
	Special considerations: ** An extension of the historical
	simulation to 2012 is done by using RCP8.5 scenario; There is a
bug in the column burden for aerosols. The column burden has to be
recalculated using concentrations. This was corrected before the
RCP scenarios (revision 118); The CMIP 5 files for these
simulations can be found at
/projects/NS9034K/CMIP5/output1/NCC/NorESM1-M/historical.







	
	Tuning parameters which are changed relative to the host model
	CAM4:**









rhminl: 0.90 lower RH threshold for formation of low stratiform clouds
(0.91 in CAM4)

critrp: 5.0 mm/day maximum prcipitation rate for suppression of
autoconversion of cloud water (0.5 mm/day in CAM4)

r3lc: 14 um critical mean droplet volume radius for onset of
autoconversion (10 um in CAM4)





            

          

      

      

    

  

    
      
          
            
  
n20traercnocbprp_ce02 (n20traercnocbprp_ce01)


Model-run description for historical run used in EXPECT


	Purpose of simulation:** Historical run for expect model version


	Contact person:** Jerry Tjiputra <jerry.tjiputra@uni.no>


	Data owner: ** Jerry Tjiputra <jerry.tjiputra@uni.no>


	
	Revision Number:** 246,
	https://svn.met.no/NorESM/noresm/branches/projectEXPECT_cmip5-r143-1







	Production computer used:** Cray XT3 in Bergen (hexagon)


	Production date:** Spring 2014


	Ensemble runs:** No


	
	Storage locations:** NorStore
	(/projects/NS2345K/noresm/cases/n20traercnocbprp_ce01), where X =
ensemble member, X=1,2,3 for this particular set-up







	Storage space:** ??


	Projects:** EXPECT


	Publications:**


	Papers in preparation:**


	
	Simulation name(s):** n20traercnocbprp_ce02
	(n20traercnocbprp_ce01)







	Compset name used:** N20TRAERCNOCBPRP


	Model type:** Fully coupled


	Type of run:** Hybrid


	Simulation period:** 1850-2005


	
	Initialisation ** Started as hybrid run from
	N1850BPRPCNOC_f19_g16_spin_02 with restart files from
“0501-01-01”. This date maps to 1850-01-01 in this run.







	
	Resolution:** f19_g16= 1.9x2.5 degree atmosphere/land. Dipolar
	ocean/ice grid, ~ 1 degree







	Emission year(s):** 1850-2005


	Greenhouse gases:** Interactive CO2


	Emission inventories** N/A


	Frequency for output:** Monthly and selected daily


	
	Active/changing forcing agents:** Greenhouse gases: Direct and
	indirect (1. & 2.) effects of SO4, POM and BC.







	
	Special considerations: ** ** This model configuration has
	been used in two simulations: n20traercnocbprp_ce01 and
n20traercnocbprp_ce02: The “01” simulations must have been started
with some slightly changed source code, since we were never able
to reproduce the results. The n20traercnocbprp_ce02 simulation is
bit reproducable with the instructions given in this model
description file. **







	
	Tuning parameters which are changed relative to the host model
	NorESM-CMIP5-branch:**









`` * rhminl:  0.9005      lower RH threshold for formation of low stratiform clouds (0.91 in CAM4) ``





            

          

      

      

    

  

    
      
          
            
  
N20TRAERCNOCBPRP_EXPECT01


Model-run description for historical run used in EXPECT


	Purpose of simulation:** Historical run for expect model version


	Contact person:** Jerry Tjiputra <jerry.tjiputra@uni.no>


	Data owner: ** Jerry Tjiputra <jerry.tjiputra@uni.no>


	
	Revision Number:** 249,
	https://svn.met.no/NorESM/noresm/branches/projectEXPECT_cmip5-r143-1







	Production computer used:** Cray XT3 in Bergen (hexagon)


	Production date:** Spring 2014


	Ensemble runs:** No


	
	Storage locations:** NorStore
	(/projects/NS2345K/noresm/cases/N20TRAERCNOCBPRP_EXPECT01 )







	Storage space:** ??


	Projects:** EXPECT


	Publications:**


	Papers in preparation:**


	Simulation name(s):** N20TRAERCNOCBPRP_EXPECT01


	Compset name used:** N20TRAERCNOCBPRP


	Model type:** Fully coupled


	Type of run:** Hybrid


	Simulation period:** 1850-2005


	
	Initialisation ** Started as hybrid run from
	N1850BPRPCNOC_f19_g16_spin_02 with restart files from
“0501-01-01”. This date maps to 1850-01-01 in this run.







	
	Resolution:** f19_g16= 1.9x2.5 degree atmosphere/land. Dipolar
	ocean/ice grid, ~ 1 degree







	Emission year(s):** 1850-2005


	Greenhouse gases:** Interactive CO2


	Emission inventories** N/A


	Frequency for output:** Monthly and selected daily


	
	Active/changing forcing agents:** Greenhouse gases: Direct and
	indirect (1. & 2.) effects of SO4, POM and BC.







	
	Special considerations: ** Note that the number of cores used
	for historical runs was changed in revision 249. Earlier
historical runs were too slow. A “bug” in was fixed. Do svn diff
-r 249:246 to see the changes in
noresm/scripts/ccsm_utils/Machines/config_pes.xml. Earlier version
will not give bit identical results to this run even using same
compset.







	
	Tuning parameters which are changed relative to the host model
	NorESM-CMIP5-branch:**









`` * rhminl:  0.9005      lower RH threshold for formation of low stratiform clouds (0.91 in CAM4) ``





            

          

      

      

    

  

    
      
          
            
  
N_1850-2005_AEROSLO_CNONL502


Model-run description for a simulation with CAM4-Oslo (NorESM1-M)


	
	Purpose of simulation:** Model validation for historical
	conditions including chemistry







	Contact person:** Dirk Olivié (dirk.olivie@met.no)


	Data owner:** Dirk Olivié (dirk.olivie@met.no)


	Revision Number:** r155/156


	Ensemble runs:** No


	Production computer used:** Cray XT in Bergen (hexagon)


	Production date:** Juni – September 2013


	
	Storage locations:** NorStore
	(/norstore_osl/projects/NS2345K/noresm/case/N_1850-2005_AEROSLO_CNONL502/)









MET Norway (local disk)


	Storage space:**


	Projects:** EarthClim


	Publications:**


	Papers in preparation:**


	Simulation name(s):** N_1850-2005_AEROSLO_CNONL502


	Compset name used:** N_1850-2005_AEROSLO_CNONL502


	Model type:** Coupled


	Type of run:** Hybrid


	Simulation period:** 1851-1999 years


	Spin-up period:**


	
	Initialisation:** Pre-industrial simulation
	N_1850_AEROSLO_CNONL101 (date 0171-01-01)







	Resolution:** f19_g16= 1.8x2.5 (atmosphere), …x… (ocean)


	Emission year(s):** 1850–2000 (aerosols and precursors)


	Emission inventories** ACCMIP from IPCC AR5


	Greenhouse gases:** Prescribed concentrations


	Frequency for output:** Monthly


	Active/changing forcing agents:**


	Special considerations:**


	
	Tuning parameters which are changed relative to the host model
	CAM4:**













            

          

      

      

    

  

    
      
          
            
  
N_1850_AEROSLO_CNONL101


Model-run description for a simulation with CAM4-Oslo (NorESM1-M)


	
	Purpose of simulation:** Model validation for PI conditions
	including chemistry







	Contact person:** Dirk Olivié (dirk.olivie@met.no)


	Data owner:** Dirk Olivié (dirk.olivie@met.no)


	Revision Number:** r155/156


	Ensemble runs:** No


	Production computer used:** Cray XT in Bergen (hexagon)


	Production date:** December 2012 – April 2013


	
	Storage locations:** NorStore
	(/norstore_osl/projects/NS2345K/noresm/case/N_1850_AEROSLO_CNONL101/)









MET Norway (local disk)


	Storage space:**


	Projects:** EarthClim


	Publications:**


	Papers in preparation:**


	Simulation name(s):** N_1850_AEROSLO_CNONL101


	Compset name used:** N_1850_AEROSLO_CNONL101


	Model type:** Coupled


	Type of run:** Hybrid


	Simulation period:** 174 years


	Spin-up period:**


	
	Initialisation:** Pre-industrial simulation
	NAER1850CNOC_f19_g16_05 (date 0700-01-01)







	Resolution:** f19_g16= 1.8x2.5 (atmosphere), …x… (ocean)


	Emission year(s):** 1850 (aerosols and precursors)


	Emission inventories** ACCMIP from IPCC AR5


	Greenhouse gases:** Prescribed concentrations


	Frequency for output:** Monthly


	Active/changing forcing agents:**


	Special considerations:**


	
	Tuning parameters which are changed relative to the host model
	CAM4:**













            

          

      

      

    

  

    
      
          
            
  
N_r99PDX


Model-run description for three simulations with NorESM1-M


	
	Purpose of simulation:** Estimate the effect of BC on global and
	Arctic climate







	Contact person:** Alf Kirkevåg (alf.kirkevag@met.no)


	Data owner:** Alf Kirkevåg (alf.kirkevag@met.no)


	Revision Number:** r99


	Production computer used:** Cray XT in Bergen (hexagon)


	Production date:** October - November 2010


	
	Storage locations:** NorStore
	(/norstore_osl/projects/NS2345K/noresm/cases/N_r99PDX), where X =
yr116, noBCyr116, noBCdepyr116







	Storage space:** 1500 Gb at NorStore


	Projects:** EarthClim/ACCESS


	Publications:**


	Papers in preparation:** Sand et al. (submitted)


	
	Simulation name(s):** N_r99PDX, where X = yr116, noBCyr116,
	noBCdepyr116







	Compset name used:** NAER2000


	Model type:** Fully coupled


	Type of run:** Initial


	Simulation period:** 92 years


	Spin-up period:** 116 years


	Initialisation:**


	Ensemble runs:** No


	Resolution:** f19_g19 = 1.8x2.5


	
	Emission year(s):** 2000 (aerosols and precursors), but BC
	emissions set to 0 for X = noBCyr116. For X = noBCdepyr116 BC
emissions are for year 2000, but deposition of BC on snow and
sea-ice is set to 0.







	
	Emission inventories** IPCC AR5, see references in `Kirkevåg et
	al.
(2013) <http://www.geosci-model-dev.net/6/207/2013/gmd-6-207-2013.html>`__







	Greenhouse gases:** Prescribed concentrations (2000?)


	Frequency for output:** Monthly (for atm, ocn and lnd)


	
	Active/changing forcing agents:** Direct and indirect (1. & 2.)
	effects by anthropogenic SO4, POM and BC. The effects of all BC is
found from the difference between the experiments N_r99yr116 and
N_r99noBCyr116, and the effect of BC deposited on snow and sea-ice
is found from the difference between N_r99yr116 and
N_r99noBCdepyr116.







	Special considerations:**


	
	Tuning parameters which are changed relative to the host model
	CCSM4:**









rhminl: 0.90 lower RH threshold for formation of low stratiform clouds
(0.91 in CAM4)

critrp: 5.0 mm/day maximum prcipitation rate for suppression of
autoconversion of cloud water (0.5 mm/day in CAM4)

r3lc: 14 um critical mean droplet volume radius for onset of
autoconversion (10 um in CAM4)

R_snw: 500 um grain size of cold snow overlaying sea-ice (250 um in
CICE4)





            

          

      

      

    

  

    
      
          
            
  
NE1850AERCN_N1M_v0


Slab ocean 1850 control simulation


	Purpose of simulation:**


	Contact person:** Jens Debernard


	Data owner: ** Jens Debernard (jens.debernard@met.no)


	Revision Number:** r167


	Production computer used:** Cray XT3 in Bergen (hexagon)


	Production date:** April-May 2013


	Ensemble runs:** No


	Storage locations:**


	Storage space:** 1


	Projects:** EarthClim


	Publications:**


	Papers in preparation:**


	Simulation name(s):** NE1850AERCN_N1M_v0


	Compset name used:** NE1850AERCN


	Model type:** Prognostic atm, land, ice and slab ocean.


	Type of run:** Branch


	Simulation period:** year 21 - 63


	
	Initialisation ** Start from 20-year spin-up from
	NAER1850CNOC_f19_g16_06, year 760







	
	Resolution:** f19_g16= 1.9x2.5 degree atmosphere/land. Bipolar
	ocean/ice grid, ~ 1 degree







	Greenhouse gases:** 1850 fixed value.


	Emission inventories** IPCC AR5 1850 Control,


	Frequency for output:** Monthly.


	Special considerations: **


	
	Tuning parameters which are changed relative to the host model
	CAM4:**









rhminl: 0.90 lower RH threshold for formation of low stratiform clouds
(0.91 in CAM4)

critrp: 5.0 mm/day maximum prcipitation rate for suppression of
autoconversion of cloud water (0.5 mm/day in CAM4)

r3lc: 14 um critical mean droplet volume radius for onset of
autoconversion (10 um in CAM4)





            

          

      

      

    

  

    
      
          
            
  
NF2006to2008r164


Model-run description for a simulation with CAM4-Oslo (NorESM1-M)


	
	Purpose of simulation:** Model validation for Arctic PD
	conditions







	Contact person:** Alf Kirkevåg (alf.kirkevag@met.no)


	Data owner:** Alf Kirkevåg (alf.kirkevag@met.no)


	Revision Number:** r164


	Ensemble runs:** No


	Production computer used:** Cray XT in Bergen (hexagon)


	Production date:** October 2013


	
	Storage locations:** NorStore
	(/norstore_osl/projects/NS2345K/noresm/cases/NF2006to2008r164/)









MET Norway (local disk)


	Storage space:** 9 Gb at NorStore, 25 Gb at MET Norway


	Projects:** EarthClim/ACCESS


	
	Publications:** `Glantz et al.
	
	<http://onlinelibrary.wiley.com/doi/10.1002/2013JD021279/full>`__










	Papers in preparation:**


	Simulation name(s):** NF2006to2008r164


	Compset name used:** NF_2006-2008_AER_AMIP_OBS


	
	Model type:** Stand-alone cam (atmosphere) default with
	prescribed ocn/ice (ocean and sea-ice)







	Type of run:** Branch


	Simulation period:** 3 years


	
	Spin-up period:** 0 years in the branch run itself, but continued
	from 1979-2005







	
	Initialisation:** Data from the end of a 1979-2005 AMIP
	simulations







	Resolution:** f19_f19 = 1.8x2.5


	Emission year(s):** 2006 - 2008 (aerosols and precursors)


	Emission inventories** RCP8.5 from IPCC AR5


	Greenhouse gases:** Prescribed concentrations


	Frequency for output:** Monthly


	
	Active/changing forcing agents:** In principle, direct and
	indirect (1. & 2.) effects by anthropogenic SO4, POM and BC, but
aerosols were run offline (CAM4-Oslo aerosols do not affect the
model meteorology, only prescribed aerosols and CDNC from CAM4 )







	Special considerations:**


	
	Tuning parameters which are changed relative to the host model
	CAM4:**









rhminl: 0.90 lower RH threshold for formation of low stratiform clouds
(0.91 in CAM4)

critrp: 5.0 mm/day maximum prcipitation rate for suppression of
autoconversion of cloud water (0.5 mm/day in CAM4)

r3lc: 14 um critical mean droplet volume radius for onset of
autoconversion (10 um in CAM4)





            

          

      

      

    

  

    
      
          
            
  
NFAMIPDIRcorremX


Model-run description for two AeroCom A2 test simulations with CAM5-Oslo (NorESM2-M)


	
	Purpose of simulation:** Quick aerosol check, and validation for
	PD conditions (results shown on aerocom.met.no)







	Contact person:** Alf Kirkevåg (alf.kirkevag@met.no)


	Data owner:** Alf Kirkevåg (alf.kirkevag@met.no)


	Revision Number:** r217 + code not yet committed to svn


	Production computer used:** Cray XT in Bergen (hexagon)


	Production date:** May 2014


	Ensemble runs:** No


	
	Storage locations:** local disk (PI and PD), and aerocom-work
	(only PD simulation)









(/metno/aerocom/work/aerocom1/NorESM/CAM5-Oslo_TEST-emi2000)


	Storage space:** 26 Gb locally, 3.2 Gb at aerocom-work


	Projects:** EarthClim/EVA and AeroCom


	Publications:**


	Papers in preparation:**


	
	Simulation name(s):** NFAMIPDIRcorrem (renamed
	CAM5-Oslo_TEST-emi2000 at aerocom.met.no) and NFAMIPDIRcorrempre







	Compset name used:** NFAMIPDIRIND


	
	Model type:** Stand-alone cam (atmosphere) default with
	prescribed ocn/ice (ocean and sea-ice)







	Type of run:** Initial


	Simulation period:** 1 years


	Spin-up period:** 4 years


	Initialisation:**


	Resolution:** f09_f09 = 0.9x1.25_0.9x1.25


	
	Emission year(s):** 2000 (NFAMIPDIRcorrem) and 1850
	(NFAMIPDIRcorrempre).







	
	Emission inventories:** IPCC AR5, see references in Kirkevåg et
	al. (2013)







	Greenhouse gases:** Prescribed concentrations


	Frequency for output:** Monthly


	
	Active/changing forcing agents:** Direct effect by anthropogenic
	SO4, POM and BC







	Special considerations:**


	
	Tuning parameters which are changed relative to the host model
	CAM5:** None













            

          

      

      

    

  

    
      
          
            
  
nrcp85bprpex_mpi_20100_lwf1


Model-run description for spin-up used in EXPECT


	
	Purpose of simulation:** Stratospheric aerosol injection using
	aerosol data from Ulrike Niemeier (ECHAM simulation)







	Contact person:** Alf Grini <alf.grini@met.no>


	Data owner: ** Alf Grini <alf.grini@met.no>


	
	Revision Number:** 405,
	https://svn.met.no/NorESM/noresm/branches/projectEXPECT_cmip5-r143-1







	Production computer used:** Cray XT3 in Bergen (hexagon)


	Production date:** Autumn 2015


	Ensemble runs:** Yes


	
	Storage locations:** NorStore
	(/projects/NS9033K/alfgr/EXPECT/NRCP85BPRPEX_MPI_20100_LWF1_X),
where X = ensemble member, X=2,4,5 for this particular set-up, An
additional member: NRCP85BPRPEX_MPI_20100_LWF1 also exists, but
has missing data (high resolution time data are missing)







	Storage space:** 1.5 Tb at NorStore (for each ensemble member)


	Projects:** EXPECT


	Publications:**


	Papers in preparation:**


	Simulation name(s):** NRCP85BPRPEX_MPI_20100_LWF1


	Compset name used:** NRCP85BPRPEX


	Model type:** Fully coupled


	Type of run:** hybrid


	Simulation period:** 96 years (2005-2100)


	
	Initialisation ** Start from N20TRAERCNOCBPRP_EXPECT01
	historical simulation in EXPECT project.







	
	Resolution:** f19_g16= 1.9x2.5 degree atmosphere/land. Dipolar
	ocean/ice grid, ~ 1 degree







	Emission year(s):** RCP8.5


	Greenhouse gases:** Interactive CO2


	Emission inventories** N/A


	Frequency for output:** Monthly and selected daily


	
	Active/changing forcing agents:** Greenhouse gases: Direct and
	indirect (1. & 2.) effects of SO4, POM and BC.







	
	Special considerations: ** Ensemble members are created through
	small perturbations (~1.e-4) degrees in initial temperature in the
same historical run. We did not have several historical runs when
the members were created, so they only have 15 years to diverge
before CE starts in 2020.









There were a lot of confusion about LW effect of the ECHAM aerosols
before doing this run. The files in
noresm/models/atm/cam/tools/StratEchamReader2 in the code repository
must be copied to SourceMods/src.cam before doing the runs. The name of
the input files are hardcoded in MPIaerosols.F90


	
	Tuning parameters which are changed relative to the host model
	NorESM-CMIP5-branch:**









`` * rhminl:  0.9005      lower RH threshold for formation of low stratiform clouds (0.91 in CAM4) ``





            

          

      

      

    

  

    
      
          
            
  
nrcp85bprpex_mpi_20100_lwf1_t


Model-run description for spin-up used in EXPECT


	
	Purpose of simulation:** Stratospheric aerosol injection using
	aerosol data from Ulrike Niemeier (ECHAM simulation)







	Contact person:** Alf Grini <alf.grini@met.no>


	Data owner: ** Alf Grini <alf.grini@met.no>


	
	Revision Number:** branch: projectEXPECT_cmip5-r143-1 revision:
	c830df6 github.com/metno/noresm







	Production computer used:** Cray XT3 in Bergen (hexagon)


	Production date:** Winter(Spring) 2016


	Ensemble runs:** No


	
	Storage locations:** NorStore
	(/projects/NS9033K/alfgr/EXPECT/NRCP85BPRPEX_MPI_20100_LWF1_2_T)







	Storage space:** 1.7 Tb at NorStore (for each ensemble member)


	Projects:** EXPECT


	Publications:**


	Papers in preparation:**


	Simulation name(s):** NRCP85BPRPEX_MPI_20100_LWF1_2_T


	Compset name used:** NRCP85XTBPRPEX


	Model type:** Fully coupled


	Type of run:** hybrid


	Simulation period:** 100 years (2100-2200)


	
	Initialisation ** Start from NRCP85BPRPEX_MPI_20100_LWF1_2
	climate engineered RCP95 in EXPECT project.







	
	Resolution:** f19_g16= 1.9x2.5 degree atmosphere/land. Dipolar
	ocean/ice grid, ~ 1 degree







	Emission year(s):** RCP8.5


	Greenhouse gases:** Interactive CO2


	Emission inventories** N/A


	Frequency for output:** Monthly and selected daily


	
	Active/changing forcing agents:** Greenhouse gases: Direct and
	indirect (1. & 2.) effects of SO4, POM and BC.







	
	Special considerations: ** Created in same way as climate
	engineered volcanic forcing runs, but in this run, no volcanic
forcing file is given







	
	Tuning parameters which are changed relative to the host model
	NorESM-CMIP5-branch:**









`` * rhminl:  0.9005      lower RH threshold for formation of low stratiform clouds (0.91 in CAM4) ``





            

          

      

      

    

  

    
      
          
            
  
Expect project


Project definitions


	
	What model resolution will be used?
	
	2 degree (is already validated and has control simulation done)










	
	A common model branch is created based on the CMIP5-version of the carbon cycle model but there are some differences
	
	Please use the branch https://svn.met.no/NorESM/noresm/branches/projectEXPECT_cmip5-r143-1.


	Hexagon account: nn9182k. New account for the period 2016.2, 2017.1:


	nn9448k










	NIRD (previously Norstore) account: NS9033K. I.e. data located at




login.nird.sigma2.no:/projects/NS9033K/






	Acknowledge RCN Grant Number: 229760/E10.


	Public website: http://expected.bitbucket.io/






Open questions in the project


	How do we want to branch off the realisations?


	Do we want / can we computationally (CPU-hours and storage space) afford 3 realisations for each of the key experiments?
>> 3 realisations will be done for Tier 1 / core experiments.


	What years do we want to do Climate Engineering? >> 2020 to 2100.


	How many years do we want to run after Climate Engineering is switched off (‘termination effect’)?
>> 50 years for now.






Description of model reference version

The model reference is based on the NorESM1-ME version, which is the
same version used in CMIP5, with minor adjustments. The set up adopted
in the EXPECT project is based on a fully-interactive climate carbon
cycle coupling. The atmospheric CO2 concentration is spatially and
temporally varying and is prognostically simulated according to the
sources and sinks from land and ocean CO2 fluxes.


	Tjiputra, J. F., Roelandt, C., Bentsen, M., Lawrence, D. M., Lorentzen, T., Schwinger, J., Seland, Ø., and Heinze, C.: Evaluation of the carbon cycle components in the Norwegian Earth System Model (NorESM), Geosci. Model Dev., 6, 301-325, doi:10.5194/gmd-6-301-2013, 2013.






Presentations from EXPECT at AGU Dec. 2016:


	Muri et al. AGU climate engineering session - pdf
Simulated transition from RCP8.5 to RCP4.5 through three different Radiation Management techniques






Presentations from EXPECT / GeoMIP meeting June 2016:


	Jon Egill Kristjansson GeoMIP presentation


	Helene Muri Open Session presentation - Solar Geoengineering


	Helene Muri EXPECT meeting Cirrus cloud thinning - CCT preliminary results


	Helene Muri EXPECT meeting Marine sky brightening - MSB preliminary results






Presentations from project meeting January 2016:


	Jon Egill Kristjansson


	Jon Egill Kristjansson -


	Alf Grini - Stratospheric sulfate simulations RCP8.5->RCP4.5 ftp://ftp.met.no/projects/noresmatm/upload/EXPECT/Meeting160105/expectpres_1601005_AG.pdf


	Helene Muri


	Helene Muri


	Alan Robock - The G4-Specified Stratospheric Aerosol Experiment http://climate.envsci.rutgers.edu/robock/talks/G4SSA2.pptx






List of “official” model runs:

To purpose of this table is as follows:


	Reproduce bit-identical results from any project run based solely on the information in this table!


	It should be possible to understand how much storage space is needed in total for the project


	It should be possible to understand the purpose of all the runs by reading the table


	Color coding (see runs performed):




<font=”green”>Green
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AEROCOM extra output

> A550_BC:long_name = “BC abs. aerosol optical depth 550nm” ; >
A550_DU:long_name = “mineral abs. aerosol optical depth 550nm” ; >
A550_POM:long_name = “OC abs. aerosol optical depth 550nm” ; >
A550_SO4:long_name = “SO4 aerosol abs. optical depth 550nm” ; >
A550_SS:long_name = “sea-salt abs aerosol optical depth 550nm” ; >
AB550DRY:long_name = “Dry aerosol absorptive optical depth at 550nm” ; >
ABS440:long_name = “Aerosol absorptive optical depth at 440nm” ; >
ABS500:long_name = “Aerosol absorptive optical depth at 500nm” ; >
ABS550:long_name = “Aerosol absorptive optical depth at 550nm” ; >
ABS550AL:long_name = “Alt. aerosol absorptive optical depth at 550nm” ;
> ABS550_A:long_name = “aerosol absorption coefficient” ; >
ABS670:long_name = “Aerosol absorptive optical depth at 670nm” ; >
ABS870:long_name = “Aerosol absorptive optical depth at 870nm” ; >
ABSDR440:long_name = “Dry aerosol absorption at 440nm” ; >
ABSDR870:long_name = “Dry aerosol absorption at 870nm” ; >
ABSDRYAE:long_name = “Dry aerosol absorption at 550nm” ; >
ABSDRYBC:long_name = “Dry BC absorption at 550nm” ; > ABSDRYDU:long_name
= “Dry dust absorption at 550nm” ; > ABSDRYOC:long_name = “Dry OC
absorption at 550nm” ; > ABSDRYSS:long_name = “Dry sea-salt absorption
at 550nm” ; > ABSDRYSU:long_name = “Dry sulfate absorption at 550nm” ;

> AIRMASS:long_name = “Vertically integrated airmass” ; >
AIRMASSL:long_name = “Layer airmass” ; > AKCXS:long_name = “Scheme
excess aerosol mass burden” ;

> ASYMMDRY:long_name = “Dry asymmetry factor in visible wavelength band”
;

> BATLW01:long_name = “Aerosol 3d LW absorption depth at 3.077-3.846um”
; > BATOTVIS:long_name = “Aerosol 3d absorption at 0.442-0.625” ; >
BATSW13:long_name = “Aerosol 3d SW absorption at 3.077-3.846um” ;

> BETOTVIS:long_name = “Aerosol 3d extinction at 0.442-0.625” ; >
BS550AER:long_name = “aerosol backscatter coefficient” ;

> CABS550:long_name = “Clear air Aerosol abs optical depth at 550nm” ; >
CABS550A:long_name = “Clear air Aerosol abs optical depth at 550nm” ;

> CDOD440:long_name = “Clear air Aerosol optical depth at 440nm” ; >
CDOD550:long_name = “Clear air Aerosol optical depth at 550nm” ; >
CDOD870:long_name = “Clear air Aerosol optical depth at 870nm” ;

> Camrel01:long_name = “relative added mass for mode01” ; >
Camrel02:long_name = “relative added mass for mode02” ; >
Camrel04:long_name = “relative added mass for mode04” ; >
Camrel05:long_name = “relative added mass for mode05” ; >
Camrel06:long_name = “relative added mass for mode06” ; >
Camrel07:long_name = “relative added mass for mode07” ; >
Camrel08:long_name = “relative added mass for mode08” ; >
Camrel09:long_name = “relative added mass for mode09” ; >
Camrel10:long_name = “relative added mass for mode10” ; >
Cxsrel01:long_name = “relative exessive added mass column for mode01” ;
> Cxsrel02:long_name = “relative exessive added mass column for mode02”
; > Cxsrel04:long_name = “relative exessive added mass column for
mode04” ; > Cxsrel05:long_name = “relative exessive added mass column
for mode05” ; > Cxsrel06:long_name = “relative exessive added mass
column for mode06” ; > Cxsrel07:long_name = “relative exessive added
mass column for mode07” ; > Cxsrel08:long_name = “relative exessive
added mass column for mode08” ; > Cxsrel09:long_name = “relative
exessive added mass column for mode09” ; > Cxsrel10:long_name =
“relative exessive added mass column for mode10” ; > D440_BC:long_name =
“BC aerosol optical depth 440nm” ; > D440_DU:long_name = “mineral
aerosol optical depth 440nm” ; > D440_POM:long_name = “OC aerosol
optical depth 440nm” ; > D440_SO4:long_name = “SO4 aerosol optical depth
440nm” ; > D440_SS:long_name = “sea-salt aerosol optical depth 440nm” ;
> D500_BC:long_name = “BC aerosol optical depth 500nm” ; >
D500_DU:long_name = “mineral aerosol optical depth 500nm” ; >
D500_POM:long_name = “OC aerosol optical depth 500nm” ; >
D500_SO4:long_name = “SO4 aerosol optical depth 500nm” ; >
D500_SS:long_name = “sea-salt aerosol optical depth 500nm” ; >
D550_BC:long_name = “BC aerosol optical depth 550nm” ; >
D550_DU:long_name = “mineral aerosol optical depth 550nm” ; >
D550_POM:long_name = “OC aerosol optical depth 550nm” ; >
D550_SO4:long_name = “SO4 aerosol optical depth 550nm” ; >
D550_SS:long_name = “sea-salt aerosol optical depth 550nm” ; >
D670_BC:long_name = “BC aerosol optical depth 670nm” ; >
D670_DU:long_name = “mineral aerosol optical depth 670nm” ; >
D670_POM:long_name = “OC aerosol optical depth 670nm” ; >
D670_SO4:long_name = “SO4 aerosol optical depth 670nm” ; >
D670_SS:long_name = “sea-salt aerosol optical depth 670nm” ; >
D870_BC:long_name = “BC aerosol optical depth 870nm” ; >
D870_DU:long_name = “mineral aerosol optical depth 870nm” ; >
D870_POM:long_name = “OC aerosol optical depth 870nm” ; >
D870_SO4:long_name = “SO4 aerosol optical depth 870nm” ; >
D870_SS:long_name = “sea-salt aerosol optical depth 870nm” ; >
DAERH2O:long_name = “Aerosol water load” ;

> DER:long_name = “Effective aerosol dry radius” ; > DERGT05:long_name =
“Effective aerosol dry radius>0.5um” ; > DERLT05:long_name = “Effective
aerosol dry radius<0.5um” ;

> DGT_BC:long_name = “BC aerosol optical depth 550nm gt05” ; >
DGT_DUST:long_name = “mineral aerosol optical depth 550nm gt05” ; >
DGT_POM:long_name = “OC aerosol optical depth 550nm gt05” ; >
DGT_SO4:long_name = “SO4 aerosol optical depth 550nm gt05” ; >
DGT_SS:long_name = “sea-salt aerosol optical depth 550nm gt05” ; >
DLOAD_BC:long_name = “BC aerosol load” ; > DLOAD_MI:long_name = “mineral
aerosol load” ; > DLOAD_OC:long_name = “OC aerosol load” ; >
DLOAD_S4:long_name = “sulfate aerosol load” ; > DLOAD_SS:long_name =
“sea-salt aerosol load” ; > DLT_BC:long_name = “BC aerosol optical depth
550nm lt05” ; > DLT_DUST:long_name = “mineral aerosol optical depth
550nm lt05” ; > DLT_POM:long_name = “OC aerosol optical depth 550nm
lt05” ; > DLT_SO4:long_name = “SO4 aerosol optical depth 550nm lt05” ; >
DLT_SS:long_name = “sea-salt aerosol optical depth 550nm lt05” ;

> DOD440:long_name = “Aerosol optical depth at 440nm” ; >
DOD500:long_name = “Aerosol optical depth at 500nm” ; > DOD550:long_name
= “Aerosol optical depth at 550nm” ; > DOD670:long_name = “Aerosol
optical depth at 670nm” ; > DOD870:long_name = “Aerosol optical depth at
870nm” ;

> EC550AER:long_name = “aerosol extinction coefficient” ; >
EC550BC:long_name = “BC aerosol extinction coefficient” ; >
EC550DU:long_name = “DU aerosol extinction coefficient” ; >
EC550POM:long_name = “POM aerosol extinction coefficient” ; >
EC550SO4:long_name = “SO4 aerosol extinction coefficient” ; >
EC550SS:long_name = “SS aerosol extinction coefficient” ; >
ECDRY440:long_name = “Dry aerosol extinction at 440nm” ; >
ECDRY870:long_name = “Dry aerosol extinction at 870nm” ; >
ECDRYAER:long_name = “Dry aerosol extinction at 550nm” ; >
ECDRYLT1:long_name = “Dry aerosol extinction at 550nm lt05” ;

> FLNT_ORG:long_name = “Total column longwave flux (CAM5)” ; >
FLUS:long_name = “LW surface upwelling flux” ;

> FSDSCDRF:long_name = “SW downwelling clear sky flux at surface” ; >
FSDS_DRF:long_name = “SW downelling flux at surface” ;

> FSUS_DRF:long_name = “SW upwelling flux at surface” ; >
FSUTADRF:long_name = “SW upwelling flux at TOA” ;

> GRIDAREA:long_name = “Grid area for 1.9x2.5 horizontal resolution” ;

> LOADBC0:long_name = “BC aerosol mode 0 load” ; > LOADBC12:long_name =
“BC aerosol mode 12 load” ; > LOADBC14:long_name = “BC aerosol mode 14
load” ; > LOADBC2:long_name = “BC aerosol mode 2 load” ; >
LOADBC4:long_name = “BC aerosol mode 4 load” ; > LOADBCAC:long_name =
“BC aerosol coag load” ; > LOADOC14:long_name = “OC aerosol mode 14
load” ; > LOADOC4:long_name = “OC aerosol mode 4 load” ; >
LOADOCAC:long_name = “OC aerosol coag load” ;

> MMRPM2P5:long_name = “3D aerosol PM2.5 mass mixing ratio” ; >
MMR_AH2O:long_name = “Aerosol water mmr” ;

> NNAT_0:long_name = “Aerosol mode 0 number concentration” ; >
NNAT_1:long_name = “Aerosol mode 1 number concentration” ; >
NNAT_10:long_name = “Aerosol mode 10 number concentration” ; >
NNAT_12:long_name = “Aerosol mode 12 number concentration” ; >
NNAT_14:long_name = “Aerosol mode 14 number concentration” ; >
NNAT_2:long_name = “Aerosol mode 2 number concentration” ; >
NNAT_4:long_name = “Aerosol mode 4 number concentration” ; >
NNAT_5:long_name = “Aerosol mode 5 number concentration” ; >
NNAT_6:long_name = “Aerosol mode 6 number concentration” ; >
NNAT_7:long_name = “Aerosol mode 7 number concentration” ; >
NNAT_8:long_name = “Aerosol mode 8 number concentration” ; >
NNAT_9:long_name = “Aerosol mode 9 number concentration” ;

> OD550DRY:long_name = “Dry aerosol optical depth at 550nm” ;

> PM25:long_name = “Aerosol PM2.5” ; > PM2P5:long_name = “3D aerosol
PM2.5” ; > PMTOT:long_name = “Aerosol PM, all sizes” ;

> RHW:long_name = “Relative humidity with respect to liquid” ;
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AEROFFL extra output

> FLNTCDRF:long_name = “Clear sky total column longwave flux (DIRind)” ;
> FLNT_DRF:long_name = “Total column longwave flux (DIRind)” ;

> FSNSCDRF:long_name = “Clear sky surface absorbed solar flux (DIRind)”
; > FSNS_DRF:long_name = “Surface absorbed solar flux (DIRind)” ;

> FSNTCDRF:long_name = “Clear sky total column absorbed solar flux
(DIRind)” ;

> FSNT_DRF:long_name = “Total column absorbed solar flux (DIRind)” ;

> QRSC_DRF:long_name = “Clearsky solar heating rate (DIRind)” ; >
QRS_DRF:long_name = “Solar heating rate (DIRind)” ;
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missions of CMIP6 short-lived components

A description of the emissions for NorESM2 will be soon described here.
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CMIP6 greenhouse gas concentrations
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CMIP6 volcanic forcing


Code and installation

The CMIP6 volcanic forcing implementation has been committed to the
noresm (CESM1.2) repository and the noresm-dev (CESM2_beta) repository.
The changes can be viewed here: \\
https://github.com/metno/noresm/commit/59d2b4c4714c0df41141a10d79fd329b27b8aed6
\\
https://github.com/metno/noresm-dev/commit/bbec72fa49ed57ab70d5052b8b4c0162eeb6ab88

SourceMods are available on FRAM/NIRD: \\

/nird/projects/fram/nn2345k/ingo/CMIP6/Forcing/Volc/SourceMods_noresm_cesm1.2


/nird/projects/fram/nn2345k/ingo/CMIP6/Forcing/Volc/SourceMods_noresm_cesm2beta6





The folder

SourceMods_noresm_cesm2beta6





also contains a modified version of CAM’s

build-namelist





script that needs to be installed in

components/cam/bld/







Configuration of user namelists

For some compsets the below specifications are applied automatically.
Still, you can specify the same settings in your

user_nl_cam





in your case directory.


CESM1.2 - climatological background forcing

Specify following in your

user_nl_cam





to activate the use of CMIP6 compliant volcanic background forcing: !
Users should add all user specific namelist changes below in the form of
! namelist_var = new_namelist_value

prescribed_volcaero_datapath           = '/cluster/shared/noresm/inputdata/atm/cam/volc'
prescribed_volcaero_file               = 'CMIP_CAM6_radiation_average_v3_reformatted.nc'
prescribed_volcaero_cycle_yr           = 1850
prescribed_volcaero_type               = 'CYCLICAL'
rad_climate            = 'A:Q:H2O', 'N:O2:O2', 'N:CO2:CO2', 'N:ozone:O3', 'N:N2O:N2O', 'N:CH4:CH4', 'N:CFC11:CFC11', 'N:CFC12:CFC12'
fincl1 = 'AODVVOLC', 'ABSVVOLC'





Note that

rad_climate





is specified here because CAM’s

build-namelist





script will otherwise add an extra entry that was needed by the CMIP5
volcanic forcing implementation.



CESM1.2 - transient forcing

Specify following in your

user_nl_cam





to activate the use of CMIP6 compliant transient (1850-2014) volcanic
forcing: ! Users should add all user specific namelist changes below in
the form of ! namelist_var = new_namelist_value

prescribed_volcaero_datapath           = '/cluster/shared/noresm/inputdata/atm/cam/volc'
prescribed_volcaero_file               = 'CMIP_CAM6_radiation_v3_reformatted.nc'
rad_climate            = 'A:Q:H2O', 'N:O2:O2', 'N:CO2:CO2', 'N:ozone:O3', 'N:N2O:N2O', 'N:CH4:CH4', 'N:CFC11:CFC11', 'N:CFC12:CFC12'
fincl1 = 'AODVVOLC', 'ABSVVOLC'







CESM2_beta - climatological background & transient

The

user_nl_cam





namelist settings are the same as for CESM1.2, except that following
extra line needs to be added:

prescribed_strataero_file              = ' '





This will deactivate the use of NCAR’s alternative CMIP6 volcanic
forcing.

CAM’s original

build-namelist





script does not properly recognise the deactivation and will issue an
error that both

prescribed_strataero_file





and

prescribed_volcaero_file





are set.

As a workaround, replace

components/cam/bld/build-namelist





in your model tree with the modified version


	::
	/nird/projects/fram/nn2345k/ingo/CMIP6/Forcing/Volc/SourceMods_noresm_cesm2beta6/build-namelist







Writing the volcanic forcing to the history output for verification

The complete set of optical parameters of the volcanic forcing can be
written to CAM-OSLO’s monthly history output by adding following in the
case’s

user_nl_cam





fincl1 = 'ext_sun1','ext_sun2','ext_sun3','ext_sun4','ext_sun5','ext_sun6','ext_sun7','ext_sun8','ext_sun9','ext_sun10','ext_sun11','ext_sun12','ext_sun13','ext_sun14','omega_sun1','omega_sun2','omega_sun3','omega_sun4','omega_sun5','omega_sun6','omega_sun7','omega_sun8','omega_sun9','omega_sun10','omega_sun11','omega_sun12','omega_sun13','omega_sun14','g_sun1','g_sun2','g_sun3','g_sun4','g_sun5','g_sun6','g_sun7','g_sun8','g_sun9','g_sun10','g_sun11','g_sun12','g_sun13','g_sun14','ext_earth1','ext_earth2','ext_earth3','ext_earth4','ext_earth5','ext_earth6','ext_earth7','ext_earth8','ext_earth9','ext_earth10','ext_earth11','ext_earth12','ext_earth13','ext_earth14','ext_earth15','ext_earth16','omega_earth1','omega_earth2','omega_earth3','omega_earth4','omega_earth5','omega_earth6','omega_earth7','omega_earth8','omega_earth9','omega_earth10','omega_earth11','omega_earth12','omega_earth13','omega_earth14','omega_earth15','omega_earth16','g_earth1','g_earth2','g_earth3','g_earth4','g_earth5','g_earth6','g_earth7','g_earth8','g_earth9','g_earth10','g_earth11','g_earth12','g_earth13','g_earth14','g_earth15','g_earth16'





Note that each variable corresponds to a single band, that values are
masked below the model’s tropopause and that all values are interpolated
online from altitude to pressure. The output can be compared to the
original input data which is stored in

CMIP_CAM6_radiation_average_v3.nc





and

CMIP_CAM6_radiation_v3.nc





in

/cluster/shared/noresm/inputdata/atm/cam/volc





on FRAM.
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COSP extra output

> cosp_prs:long_name = “COSP Mean ISCCP pressure” ; > cosp_tau:long_name
= “COSP Mean ISCCP optical depth” ; > cosp_scol:long_name = “COSP
subcolumn” ; > cosp_ht:long_name = “COSP Mean Height for lidar and radar
simulator outputs” ; > cosp_sr:long_name = “COSP Mean Scattering Ratio
for lidar simulator CFAD output” ; > cosp_sza:long_name = “COSP Parasol
SZA” ; > cosp_dbze:long_name = “COSP Mean dBZe for radar simulator CFAD
output” ; > cosp_htmisr:long_name = “COSP MISR height” ; >
cosp_tau_modis:long_name = “COSP Mean MODIS optical depth” ; >
cosp_reffice:long_name = “COSP Mean MODIS effective radius (ice)” ; >
cosp_reffliq:long_name = “COSP Mean MODIS effective radius (liquid)” ;

> CFAD_DBZE94_CS:long_name = “Radar Reflectivity Factor CFAD (94 GHz)” ;
> CFAD_SR532_CAL:long_name = “Lidar Scattering Ratio CFAD (532 nm)” ;

> CLDHGH_CAL:long_name = “Lidar High-level Cloud Fraction” ; >
CLDHGH_CAL_ICE:long_name = “Lidar High-level Ice Cloud Fraction” ; >
CLDHGH_CAL_LIQ:long_name = “Lidar High-level Liquid Cloud Fraction” ; >
CLDHGH_CAL_UN:long_name = “Lidar High-level Undefined-Phase Cloud
Fraction” ;

> CLDLOW_CAL:long_name = “Lidar Low-level Cloud Fraction” ; >
CLDLOW_CAL_ICE:long_name = “Lidar Low-level Ice Cloud Fraction” ; >
CLDLOW_CAL_LIQ:long_name = “Lidar Low-level Liquid Cloud Fraction” ; >
CLDLOW_CAL_UN:long_name = “Lidar Low-level Undefined-Phase Cloud
Fraction” ;

> CLDMED_CAL:long_name = “Lidar Mid-level Cloud Fraction” ; >
CLDMED_CAL_ICE:long_name = “Lidar Mid-level Ice Cloud Fraction” ; >
CLDMED_CAL_LIQ:long_name = “Lidar Mid-level Liquid Cloud Fraction” ; >
CLDMED_CAL_UN:long_name = “Lidar Mid-level Undefined-Phase Cloud
Fraction” ;

> CLDTOT_CAL:long_name = “Lidar Total Cloud Fraction” ; >
CLDTOT_CALCS:long_name = ” Lidar and Radar Total Cloud Fraction” ; >
CLDTOT_CAL_ICE:long_name = “Lidar Total Ice Cloud Fraction” ; >
CLDTOT_CAL_LIQ:long_name = “Lidar Total Liquid Cloud Fraction” ; >
CLDTOT_CAL_UN:long_name = “Lidar Total Undefined-Phase Cloud Fraction” ;
> CLDTOT_CS:long_name = ” Radar total cloud amount” ; >
CLDTOT_CS2:long_name = ” Radar total cloud amount without the data for
the first kilometer above surface” ; > CLDTOT_ISCCP:long_name = “Total
Cloud Fraction Calculated by the ISCCP Simulator” ; > CLD_CAL:long_name
= “Lidar Cloud Fraction (532 nm)” ; > CLD_CAL_ICE:long_name = “Lidar Ice
Cloud Fraction” ; > CLD_CAL_LIQ:long_name = “Lidar Liquid Cloud
Fraction” ; > CLD_CAL_NOTCS:long_name = “Cloud occurrence seen by
CALIPSO but not CloudSat” ; > CLD_CAL_UN:long_name = “Lidar
Undefined-Phase Cloud Fraction” ; > CLD_MISR:long_name = “Cloud Fraction
from MISR Simulator” ; > CLHMODIS:long_name = “MODIS High Level Cloud
Fraction” ; > CLIMODIS:long_name = “MODIS Ice Cloud Fraction” ; >
CLLMODIS:long_name = “MODIS Low Level Cloud Fraction” ; >
CLMMODIS:long_name = “MODIS Mid Level Cloud Fraction” ; >
CLMODIS:long_name = “MODIS Cloud Area Fraction” ;

> CLRIMODIS:long_name = “MODIS Cloud Area Fraction” ; >
CLRLMODIS:long_name = “MODIS Cloud Area Fraction” ; > CLTMODIS:long_name
= “MODIS Total Cloud Fraction” ; > CLWMODIS:long_name = “MODIS Liquid
Cloud Fraction” ;

> FISCCP1_COSP:long_name = “Grid-box fraction covered by each ISCCP D
level cloud type” ;

> IWPMODIS:long_name = “MODIS Cloud Ice Water Path*CLIMODIS” ;

> LWPMODIS:long_name = “MODIS Cloud Liquid Water Path*CLWMODIS” ; >
MEANCLDALB_ISCCP:long_name = “Mean cloud albedo*CLDTOT_ISCCP” ; >
MEANPTOP_ISCCP:long_name = “Mean cloud top pressure*CLDTOT_ISCCP” ; >
MEANTAU_ISCCP:long_name = “Mean optical thickness*CLDTOT_ISCCP” ; >
MEANTBCLR_ISCCP:long_name = “Mean Clear-sky Infrared Tb from ISCCP
simulator” ; > MEANTB_ISCCP:long_name = “Mean Infrared Tb from ISCCP
simulator” ;

> PCTMODIS:long_name = “MODIS Cloud Top Pressure*CLTMODIS” ;

> REFFCLIMODIS:long_name = “MODIS Ice Cloud Particle Size*CLIMODIS” ; >
REFFCLWMODIS:long_name = “MODIS Liquid Cloud Particle Size*CLWMODIS” ;

> RFL_PARASOL:long_name = “PARASOL-like mono-directional reflectance” ;

> TAUILOGMODIS:long_name = “MODIS Ice Cloud Optical Thickness (Log10
Mean)*CLIMODIS” ; > TAUIMODIS:long_name = “MODIS Ice Cloud Optical
Thickness*CLIMODIS” ; > TAUTLOGMODIS:long_name = “MODIS Total Cloud
Optical Thickness (Log10 Mean)*CLTMODIS” ; > TAUTMODIS:long_name =
“MODIS Total Cloud Optical Thickness*CLTMODIS” ; >
TAUWLOGMODIS:long_name = “MODIS Liquid Cloud Optical Thickness (Log10
Mean)*CLWMODIS” ; > TAUWMODIS:long_name = “MODIS Liquid Cloud Optical
Thickness*CLWMODIS” ;
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history_aerosol extra output

> AQSO4_H2O2:long_name = “SO4 aqueous phase chemistry due to H2O2” ; >
AQSO4_O3:long_name = “SO4 aqueous phase chemistry due to O3” ; >
AQ_BC_A:long_name = “BC_A aqueous chemistry (for gas species)” ; >
AQ_BC_AC:long_name = “BC_AC aqueous chemistry (for gas species)” ; >
AQ_BC_AC_OCW:long_name = “BC_AC aqueous chemistry (for cloud species)” ;
> AQ_BC_AI:long_name = “BC_AI aqueous chemistry (for gas species)” ; >
AQ_BC_AI_OCW:long_name = “BC_AI aqueous chemistry (for cloud species)” ;
> AQ_BC_AX:long_name = “BC_AX aqueous chemistry (for gas species)” ; >
AQ_BC_A_OCW:long_name = “BC_A aqueous chemistry (for cloud species)” ; >
AQ_BC_N:long_name = “BC_N aqueous chemistry (for gas species)” ; >
AQ_BC_NI:long_name = “BC_NI aqueous chemistry (for gas species)” ; >
AQ_BC_NI_OCW:long_name = “BC_NI aqueous chemistry (for cloud species)” ;
> AQ_BC_N_OCW:long_name = “BC_N aqueous chemistry (for cloud species)” ;
> AQ_DMS:long_name = “DMS aqueous chemistry (for gas species)” ; >
AQ_DST_A2:long_name = “DST_A2 aqueous chemistry (for gas species)” ; >
AQ_DST_A2_OCW:long_name = “DST_A2 aqueous chemistry (for cloud species)”
; > AQ_DST_A3:long_name = “DST_A3 aqueous chemistry (for gas species)” ;
> AQ_DST_A3_OCW:long_name = “DST_A3 aqueous chemistry (for cloud
species)” ; > AQ_H2O:long_name = “H2O aqueous chemistry (for gas
species)” ; > AQ_H2O2:long_name = “H2O2 aqueous chemistry (for gas
species)” ; > AQ_H2SO4:long_name = “H2SO4 aqueous chemistry (for gas
species)” ; > AQ_OM_AC:long_name = “OM_AC aqueous chemistry (for gas
species)” ; > AQ_OM_AC_OCW:long_name = “OM_AC aqueous chemistry (for
cloud species)” ; > AQ_OM_AI:long_name = “OM_AI aqueous chemistry (for
gas species)” ; > AQ_OM_AI_OCW:long_name = “OM_AI aqueous chemistry (for
cloud species)” ; > AQ_OM_NI:long_name = “OM_NI aqueous chemistry (for
gas species)” ; > AQ_OM_NI_OCW:long_name = “OM_NI aqueous chemistry (for
cloud species)” ; > AQ_SO2:long_name = “SO2 aqueous chemistry (for gas
species)” ; > AQ_SO4_A1:long_name = “SO4_A1 aqueous chemistry (for gas
species)” ; > AQ_SO4_A1_OCW:long_name = “SO4_A1 aqueous chemistry (for
cloud species)” ; > AQ_SO4_A2:long_name = “SO4_A2 aqueous chemistry (for
gas species)” ; > AQ_SO4_A2_OCW:long_name = “SO4_A2 aqueous chemistry
(for cloud species)” ; > AQ_SO4_AC:long_name = “SO4_AC aqueous chemistry
(for gas species)” ; > AQ_SO4_AC_OCW:long_name = “SO4_AC aqueous
chemistry (for cloud species)” ; > AQ_SO4_NA:long_name = “SO4_NA aqueous
chemistry (for gas species)” ; > AQ_SO4_NA_OCW:long_name = “SO4_NA
aqueous chemistry (for cloud species)” ; > AQ_SO4_PR:long_name = “SO4_PR
aqueous chemistry (for gas species)” ; > AQ_SO4_PR_OCW:long_name =
“SO4_PR aqueous chemistry (for cloud species)” ; > AQ_SOA_A1:long_name =
“SOA_A1 aqueous chemistry (for gas species)” ; > AQ_SOA_A1_OCW:long_name
= “SOA_A1 aqueous chemistry (for cloud species)” ; > AQ_SOA_LV:long_name
= “SOA_LV aqueous chemistry (for gas species)” ; > AQ_SOA_NA:long_name =
“SOA_NA aqueous chemistry (for gas species)” ; > AQ_SOA_NA_OCW:long_name
= “SOA_NA aqueous chemistry (for cloud species)” ; > AQ_SOA_SV:long_name
= “SOA_SV aqueous chemistry (for gas species)” ; > AQ_SS_A1:long_name =
“SS_A1 aqueous chemistry (for gas species)” ; > AQ_SS_A1_OCW:long_name =
“SS_A1 aqueous chemistry (for cloud species)” ; > AQ_SS_A2:long_name =
“SS_A2 aqueous chemistry (for gas species)” ; > AQ_SS_A2_OCW:long_name =
“SS_A2 aqueous chemistry (for cloud species)” ; > AQ_SS_A3:long_name =
“SS_A3 aqueous chemistry (for gas species)” ; > AQ_SS_A3_OCW:long_name =
“SS_A3 aqueous chemistry (for cloud species)” ; > AQ_isoprene:long_name
= “isoprene aqueous chemistry (for gas species)” ; >
AQ_monoterp:long_name = “monoterp aqueous chemistry (for gas species)” ;

> BC_ACDDF:long_name = “BC_AC dry deposition flux at bottom (grav +
turb)” ; > BC_ACGVF:long_name = “BC_AC gravitational dry deposition
flux” ; > BC_ACSFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > BC_ACSFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > BC_ACSFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
BC_ACSFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > BC_ACSFWET:long_name = “Wet deposition flux at surface” ; >
BC_ACTBF:long_name = “BC_AC turbulent dry deposition flux” ;

> BC_AC_OCWDDF:long_name = “BC_AC_OCW dry deposition flux at bottom
(grav + turb)” ; > BC_AC_OCWGVF:long_name = “BC_AC_OCW gravitational dry
deposition flux” ; > BC_AC_OCWSFSBC:long_name = “BC_AC_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
BC_AC_OCWSFSBS:long_name = “BC_AC_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > BC_AC_OCWSFSIC:long_name = “BC_AC_OCW wet
deposition flux (incloud, convective) at surface” ; >
BC_AC_OCWSFSIS:long_name = “BC_AC_OCW wet deposition flux (incloud,
stratiform) at surface” ; > BC_AC_OCWSFWET:long_name = “BC_AC_OCW wet
deposition flux at surface” ; > BC_AC_OCWTBF:long_name = “BC_AC_OCW
turbulent dry deposition flux” ; > BC_AC_OCW_mixnuc1:long_name =
“BC_AC_OCW_mixnuc1 dropmixnuc column tendency” ; >
BC_AC_OCWclcoagTend:long_name = “coagulation tendency” ;

> BC_AC_mixnuc1:long_name = “BC_AC_mixnuc1 dropmixnuc column tendency” ;
> BC_ACcoagTend:long_name = “coagulation tendency” ; > BC_ADDF:long_name
= “BC_A dry deposition flux at bottom (grav + turb)” ; >
BC_AGVF:long_name = “BC_A gravitational dry deposition flux” ;

> BC_AIDDF:long_name = “BC_AI dry deposition flux at bottom (grav +
turb)” ; > BC_AIGVF:long_name = “BC_AI gravitational dry deposition
flux” ; > BC_AISFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > BC_AISFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > BC_AISFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
BC_AISFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > BC_AISFWET:long_name = “Wet deposition flux at surface” ; >
BC_AITBF:long_name = “BC_AI turbulent dry deposition flux” ;

> BC_AI_OCWDDF:long_name = “BC_AI_OCW dry deposition flux at bottom
(grav + turb)” ; > BC_AI_OCWGVF:long_name = “BC_AI_OCW gravitational dry
deposition flux” ; > BC_AI_OCWSFSBC:long_name = “BC_AI_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
BC_AI_OCWSFSBS:long_name = “BC_AI_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > BC_AI_OCWSFSIC:long_name = “BC_AI_OCW wet
deposition flux (incloud, convective) at surface” ; >
BC_AI_OCWSFSIS:long_name = “BC_AI_OCW wet deposition flux (incloud,
stratiform) at surface” ; > BC_AI_OCWSFWET:long_name = “BC_AI_OCW wet
deposition flux at surface” ; > BC_AI_OCWTBF:long_name = “BC_AI_OCW
turbulent dry deposition flux” ; > BC_AI_OCW_mixnuc1:long_name =
“BC_AI_OCW_mixnuc1 dropmixnuc column tendency” ;

> BC_AI_mixnuc1:long_name = “BC_AI_mixnuc1 dropmixnuc column tendency” ;
> BC_AIclcoagTend:long_name = “coagulation tendency” ; >
BC_AIcoagTend:long_name = “coagulation tendency” ; >
BC_AIcondTend:long_name = “condensation tendency” ; >
BC_ASFSBC:long_name = “Wet deposition flux (belowcloud, convective) at
surface” ; > BC_ASFSBS:long_name = “Wet deposition flux (belowcloud,
stratiform) at surface” ; > BC_ASFSIC:long_name = “Wet deposition flux
(incloud, convective) at surface” ; > BC_ASFSIS:long_name = “Wet
deposition flux (incloud, stratiform) at surface” ; >
BC_ASFWET:long_name = “Wet deposition flux at surface” ; >
BC_ATBF:long_name = “BC_A turbulent dry deposition flux” ;

> BC_AXDDF:long_name = “BC_AX dry deposition flux at bottom (grav +
turb)” ; > BC_AXGVF:long_name = “BC_AX gravitational dry deposition
flux” ; > BC_AXSFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > BC_AXSFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > BC_AXSFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
BC_AXSFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > BC_AXSFWET:long_name = “Wet deposition flux at surface” ; >
BC_AXTBF:long_name = “BC_AX turbulent dry deposition flux” ;

> BC_AXclcoagTend:long_name = “coagulation tendency” ; >
BC_AXcoagTend:long_name = “coagulation tendency” ; >
BC_AXcondTend:long_name = “condensation tendency” ;

> BC_A_OCWDDF:long_name = “BC_A_OCW dry deposition flux at bottom (grav
+ turb)” ; > BC_A_OCWGVF:long_name = “BC_A_OCW gravitational dry
deposition flux” ; > BC_A_OCWSFSBC:long_name = “BC_A_OCW wet deposition
flux (belowcloud, convective) at surface” ; > BC_A_OCWSFSBS:long_name =
“BC_A_OCW wet deposition flux (belowcloud, stratiform) at surface” ; >
BC_A_OCWSFSIC:long_name = “BC_A_OCW wet deposition flux (incloud,
convective) at surface” ; > BC_A_OCWSFSIS:long_name = “BC_A_OCW wet
deposition flux (incloud, stratiform) at surface” ; >
BC_A_OCWSFWET:long_name = “BC_A_OCW wet deposition flux at surface” ; >
BC_A_OCWTBF:long_name = “BC_A_OCW turbulent dry deposition flux” ; >
BC_A_OCW_mixnuc1:long_name = “BC_A_OCW_mixnuc1 dropmixnuc column
tendency” ;

> BC_A_mixnuc1:long_name = “BC_A_mixnuc1 dropmixnuc column tendency” ; >
BC_AclcoagTend:long_name = “coagulation tendency” ; >
BC_AcoagTend:long_name = “coagulation tendency” ; >
BC_AcondTend:long_name = “condensation tendency” ;

> BC_NDDF:long_name = “BC_N dry deposition flux at bottom (grav + turb)”
; > BC_NGVF:long_name = “BC_N gravitational dry deposition flux” ;

> BC_NIDDF:long_name = “BC_NI dry deposition flux at bottom (grav +
turb)” ; > BC_NIGVF:long_name = “BC_NI gravitational dry deposition
flux” ; > BC_NISFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > BC_NISFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > BC_NISFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
BC_NISFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > BC_NISFWET:long_name = “Wet deposition flux at surface” ; >
BC_NITBF:long_name = “BC_NI turbulent dry deposition flux” ;

> BC_NI_OCWDDF:long_name = “BC_NI_OCW dry deposition flux at bottom
(grav + turb)” ; > BC_NI_OCWGVF:long_name = “BC_NI_OCW gravitational dry
deposition flux” ; > BC_NI_OCWSFSBC:long_name = “BC_NI_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
BC_NI_OCWSFSBS:long_name = “BC_NI_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > BC_NI_OCWSFSIC:long_name = “BC_NI_OCW wet
deposition flux (incloud, convective) at surface” ; >
BC_NI_OCWSFSIS:long_name = “BC_NI_OCW wet deposition flux (incloud,
stratiform) at surface” ; > BC_NI_OCWSFWET:long_name = “BC_NI_OCW wet
deposition flux at surface” ; > BC_NI_OCWTBF:long_name = “BC_NI_OCW
turbulent dry deposition flux” ; > BC_NI_OCW_mixnuc1:long_name =
“BC_NI_OCW_mixnuc1 dropmixnuc column tendency” ;

> BC_NI_mixnuc1:long_name = “BC_NI_mixnuc1 dropmixnuc column tendency” ;
> BC_NIclcoagTend:long_name = “coagulation tendency” ; >
BC_NIcoagTend:long_name = “coagulation tendency” ; >
BC_NIcondTend:long_name = “condensation tendency” ; >
BC_NSFSBC:long_name = “Wet deposition flux (belowcloud, convective) at
surface” ; > BC_NSFSBS:long_name = “Wet deposition flux (belowcloud,
stratiform) at surface” ; > BC_NSFSIC:long_name = “Wet deposition flux
(incloud, convective) at surface” ; > BC_NSFSIS:long_name = “Wet
deposition flux (incloud, stratiform) at surface” ; >
BC_NSFWET:long_name = “Wet deposition flux at surface” ; >
BC_NTBF:long_name = “BC_N turbulent dry deposition flux” ;

> BC_N_OCWDDF:long_name = “BC_N_OCW dry deposition flux at bottom (grav
+ turb)” ; > BC_N_OCWGVF:long_name = “BC_N_OCW gravitational dry
deposition flux” ; > BC_N_OCWSFSBC:long_name = “BC_N_OCW wet deposition
flux (belowcloud, convective) at surface” ; > BC_N_OCWSFSBS:long_name =
“BC_N_OCW wet deposition flux (belowcloud, stratiform) at surface” ; >
BC_N_OCWSFSIC:long_name = “BC_N_OCW wet deposition flux (incloud,
convective) at surface” ; > BC_N_OCWSFSIS:long_name = “BC_N_OCW wet
deposition flux (incloud, stratiform) at surface” ; >
BC_N_OCWSFWET:long_name = “BC_N_OCW wet deposition flux at surface” ; >
BC_N_OCWTBF:long_name = “BC_N_OCW turbulent dry deposition flux” ; >
BC_N_OCW_mixnuc1:long_name = “BC_N_OCW_mixnuc1 dropmixnuc column
tendency” ;

> BC_N_mixnuc1:long_name = “BC_N_mixnuc1 dropmixnuc column tendency” ; >
BC_NclcoagTend:long_name = “coagulation tendency” ; >
BC_NcoagTend:long_name = “coagulation tendency” ; >
BC_NcondTend:long_name = “condensation tendency” ;

> CCN1:long_name = “CCN concentration at S=0.02%” ; > CCN2:long_name =
“CCN concentration at S=0.05%” ; > CCN3:long_name = “CCN concentration
at S=0.1%” ; > CCN4:long_name = “CCN concentration at S=0.15%” ; >
CCN5:long_name = “CCN concentration at S=0.2%” ; > CCN6:long_name = “CCN
concentration at S=0.5%” ; > CCN7:long_name = “CCN concentration at
S=1.0%” ;

> COAGNUCL:long_name = “Coagulation sink for nucleating particles” ;

> DST_A2DDF:long_name = “DST_A2 dry deposition flux at bottom (grav +
turb)” ; > DST_A2GVF:long_name = “DST_A2 gravitational dry deposition
flux” ; > DST_A2SFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > DST_A2SFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > DST_A2SFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
DST_A2SFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > DST_A2SFWET:long_name = “Wet deposition flux at surface” ;
> DST_A2TBF:long_name = “DST_A2 turbulent dry deposition flux” ;

> DST_A2_OCWDDF:long_name = “DST_A2_OCW dry deposition flux at bottom
(grav + turb)” ; > DST_A2_OCWGVF:long_name = “DST_A2_OCW gravitational
dry deposition flux” ; > DST_A2_OCWSFSBC:long_name = “DST_A2_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
DST_A2_OCWSFSBS:long_name = “DST_A2_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > DST_A2_OCWSFSIC:long_name = “DST_A2_OCW wet
deposition flux (incloud, convective) at surface” ; >
DST_A2_OCWSFSIS:long_name = “DST_A2_OCW wet deposition flux (incloud,
stratiform) at surface” ; > DST_A2_OCWSFWET:long_name = “DST_A2_OCW wet
deposition flux at surface” ; > DST_A2_OCWTBF:long_name = “DST_A2_OCW
turbulent dry deposition flux” ; > DST_A2_OCW_mixnuc1:long_name =
“DST_A2_OCW_mixnuc1 dropmixnuc column tendency” ;

> DST_A2_mixnuc1:long_name = “DST_A2_mixnuc1 dropmixnuc column tendency”
;

> DST_A3DDF:long_name = “DST_A3 dry deposition flux at bottom (grav +
turb)” ; > DST_A3GVF:long_name = “DST_A3 gravitational dry deposition
flux” ; > DST_A3SFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > DST_A3SFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > DST_A3SFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
DST_A3SFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > DST_A3SFWET:long_name = “Wet deposition flux at surface” ;
> DST_A3TBF:long_name = “DST_A3 turbulent dry deposition flux” ;

> DST_A3_OCWDDF:long_name = “DST_A3_OCW dry deposition flux at bottom
(grav + turb)” ; > DST_A3_OCWGVF:long_name = “DST_A3_OCW gravitational
dry deposition flux” ; > DST_A3_OCWSFSBC:long_name = “DST_A3_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
DST_A3_OCWSFSBS:long_name = “DST_A3_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > DST_A3_OCWSFSIC:long_name = “DST_A3_OCW wet
deposition flux (incloud, convective) at surface” ; >
DST_A3_OCWSFSIS:long_name = “DST_A3_OCW wet deposition flux (incloud,
stratiform) at surface” ; > DST_A3_OCWSFWET:long_name = “DST_A3_OCW wet
deposition flux at surface” ; > DST_A3_OCWTBF:long_name = “DST_A3_OCW
turbulent dry deposition flux” ; > DST_A3_OCW_mixnuc1:long_name =
“DST_A3_OCW_mixnuc1 dropmixnuc column tendency” ;

> DST_A3_mixnuc1:long_name = “DST_A3_mixnuc1 dropmixnuc column tendency”
;

> FORMRATE:long_name = “Formation rate of 12nm particles” ;

> GR:long_name = “Growth rate, H2SO4+SOA” ; > GRH2SO4:long_name =
“Growth rate H2SO4” ; > GRSOA:long_name = “Growth rate SOA” ; >
GS_BC_A:long_name = “BC_A gas chemistry/wet removal (for gas species)” ;
> GS_BC_AC:long_name = “BC_AC gas chemistry/wet removal (for gas
species)” ; > GS_BC_AI:long_name = “BC_AI gas chemistry/wet removal (for
gas species)” ; > GS_BC_AX:long_name = “BC_AX gas chemistry/wet removal
(for gas species)” ; > GS_BC_N:long_name = “BC_N gas chemistry/wet
removal (for gas species)” ; > GS_BC_NI:long_name = “BC_NI gas
chemistry/wet removal (for gas species)” ; > GS_DMS:long_name = “DMS gas
chemistry/wet removal (for gas species)” ; > GS_DST_A2:long_name =
“DST_A2 gas chemistry/wet removal (for gas species)” ; >
GS_DST_A3:long_name = “DST_A3 gas chemistry/wet removal (for gas
species)” ; > GS_H2O:long_name = “H2O gas chemistry/wet removal (for gas
species)” ; > GS_H2O2:long_name = “H2O2 gas chemistry/wet removal (for
gas species)” ; > GS_H2SO4:long_name = “H2SO4 gas chemistry/wet removal
(for gas species)” ; > GS_OM_AC:long_name = “OM_AC gas chemistry/wet
removal (for gas species)” ; > GS_OM_AI:long_name = “OM_AI gas
chemistry/wet removal (for gas species)” ; > GS_OM_NI:long_name = “OM_NI
gas chemistry/wet removal (for gas species)” ; > GS_SO2:long_name = “SO2
gas chemistry/wet removal (for gas species)” ; > GS_SO4_A1:long_name =
“SO4_A1 gas chemistry/wet removal (for gas species)” ; >
GS_SO4_A2:long_name = “SO4_A2 gas chemistry/wet removal (for gas
species)” ; > GS_SO4_AC:long_name = “SO4_AC gas chemistry/wet removal
(for gas species)” ; > GS_SO4_NA:long_name = “SO4_NA gas chemistry/wet
removal (for gas species)” ; > GS_SO4_PR:long_name = “SO4_PR gas
chemistry/wet removal (for gas species)” ; > GS_SOA_A1:long_name =
“SOA_A1 gas chemistry/wet removal (for gas species)” ; >
GS_SOA_LV:long_name = “SOA_LV gas chemistry/wet removal (for gas
species)” ; > GS_SOA_NA:long_name = “SOA_NA gas chemistry/wet removal
(for gas species)” ; > GS_SOA_SV:long_name = “SOA_SV gas chemistry/wet
removal (for gas species)” ; > GS_SS_A1:long_name = “SS_A1 gas
chemistry/wet removal (for gas species)” ; > GS_SS_A2:long_name = “SS_A2
gas chemistry/wet removal (for gas species)” ; > GS_SS_A3:long_name =
“SS_A3 gas chemistry/wet removal (for gas species)” ; >
GS_isoprene:long_name = “isoprene gas chemistry/wet removal (for gas
species)” ; > GS_monoterp:long_name = “monoterp gas chemistry/wet
removal (for gas species)” ;

> HYGRO01:long_name = “Hygroscopicity 01” ; > HYGRO02:long_name =
“Hygroscopicity 02” ; > HYGRO03:long_name = “Hygroscopicity 03” ; >
HYGRO04:long_name = “Hygroscopicity 04” ; > HYGRO05:long_name =
“Hygroscopicity 05” ; > HYGRO06:long_name = “Hygroscopicity 06” ; >
HYGRO07:long_name = “Hygroscopicity 07” ; > HYGRO08:long_name =
“Hygroscopicity 08” ; > HYGRO09:long_name = “Hygroscopicity 09” ; >
HYGRO10:long_name = “Hygroscopicity 10” ; > HYGRO11:long_name =
“Hygroscopicity 11” ; > HYGRO12:long_name = “Hygroscopicity 12” ; >
HYGRO13:long_name = “Hygroscopicity 13” ; > HYGRO14:long_name =
“Hygroscopicity 14” ;

> NCONC01:long_name = “number concentration mode 01” ; >
NCONC02:long_name = “number concentration mode 02” ; > NCONC03:long_name
= “number concentration mode 03” ; > NCONC04:long_name = “number
concentration mode 04” ; > NCONC05:long_name = “number concentration
mode 05” ; > NCONC06:long_name = “number concentration mode 06” ; >
NCONC07:long_name = “number concentration mode 07” ; > NCONC08:long_name
= “number concentration mode 08” ; > NCONC09:long_name = “number
concentration mode 09” ; > NCONC10:long_name = “number concentration
mode 10” ; > NCONC11:long_name = “number concentration mode 11” ; >
NCONC12:long_name = “number concentration mode 12” ; > NCONC13:long_name
= “number concentration mode 13” ; > NCONC14:long_name = “number
concentration mode 14” ; > NMR01:long_name = “number median radius mode
01” ; > NMR02:long_name = “number median radius mode 02” ; >
NMR03:long_name = “number median radius mode 03” ; > NMR04:long_name =
“number median radius mode 04” ; > NMR05:long_name = “number median
radius mode 05” ; > NMR06:long_name = “number median radius mode 06” ; >
NMR07:long_name = “number median radius mode 07” ; > NMR08:long_name =
“number median radius mode 08” ; > NMR09:long_name = “number median
radius mode 09” ; > NMR10:long_name = “number median radius mode 10” ; >
NMR11:long_name = “number median radius mode 11” ; > NMR12:long_name =
“number median radius mode 12” ; > NMR13:long_name = “number median
radius mode 13” ; > NMR14:long_name = “number median radius mode 14” ;

> NUCLRATE:long_name = “Nucleation rate” ; > NUCLSOA:long_name = “SOA
nucleate” ;

> OM_ACDDF:long_name = “OM_AC dry deposition flux at bottom (grav +
turb)” ; > OM_ACGVF:long_name = “OM_AC gravitational dry deposition
flux” ; > OM_ACSFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > OM_ACSFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > OM_ACSFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
OM_ACSFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > OM_ACSFWET:long_name = “Wet deposition flux at surface” ; >
OM_ACTBF:long_name = “OM_AC turbulent dry deposition flux” ;

> OM_AC_OCWDDF:long_name = “OM_AC_OCW dry deposition flux at bottom
(grav + turb)” ; > OM_AC_OCWGVF:long_name = “OM_AC_OCW gravitational dry
deposition flux” ; > OM_AC_OCWSFSBC:long_name = “OM_AC_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
OM_AC_OCWSFSBS:long_name = “OM_AC_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > OM_AC_OCWSFSIC:long_name = “OM_AC_OCW wet
deposition flux (incloud, convective) at surface” ; >
OM_AC_OCWSFSIS:long_name = “OM_AC_OCW wet deposition flux (incloud,
stratiform) at surface” ; > OM_AC_OCWSFWET:long_name = “OM_AC_OCW wet
deposition flux at surface” ; > OM_AC_OCWTBF:long_name = “OM_AC_OCW
turbulent dry deposition flux” ; > OM_AC_OCW_mixnuc1:long_name =
“OM_AC_OCW_mixnuc1 dropmixnuc column tendency” ; >
OM_AC_OCWclcoagTend:long_name = “coagulation tendency” ;

> OM_AC_mixnuc1:long_name = “OM_AC_mixnuc1 dropmixnuc column tendency” ;
> OM_ACcoagTend:long_name = “coagulation tendency” ;

> OM_AIDDF:long_name = “OM_AI dry deposition flux at bottom (grav +
turb)” ; > OM_AIGVF:long_name = “OM_AI gravitational dry deposition
flux” ; > OM_AISFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > OM_AISFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > OM_AISFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
OM_AISFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > OM_AISFWET:long_name = “Wet deposition flux at surface” ; >
OM_AITBF:long_name = “OM_AI turbulent dry deposition flux” ;

> OM_AI_OCWDDF:long_name = “OM_AI_OCW dry deposition flux at bottom
(grav + turb)” ; > OM_AI_OCWGVF:long_name = “OM_AI_OCW gravitational dry
deposition flux” ; > OM_AI_OCWSFSBC:long_name = “OM_AI_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
OM_AI_OCWSFSBS:long_name = “OM_AI_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > OM_AI_OCWSFSIC:long_name = “OM_AI_OCW wet
deposition flux (incloud, convective) at surface” ; >
OM_AI_OCWSFSIS:long_name = “OM_AI_OCW wet deposition flux (incloud,
stratiform) at surface” ; > OM_AI_OCWSFWET:long_name = “OM_AI_OCW wet
deposition flux at surface” ; > OM_AI_OCWTBF:long_name = “OM_AI_OCW
turbulent dry deposition flux” ; > OM_AI_OCW_mixnuc1:long_name =
“OM_AI_OCW_mixnuc1 dropmixnuc column tendency” ;

> OM_AI_mixnuc1:long_name = “OM_AI_mixnuc1 dropmixnuc column tendency” ;
> OM_AIclcoagTend:long_name = “coagulation tendency” ; >
OM_AIcoagTend:long_name = “coagulation tendency” ; >
OM_AIcondTend:long_name = “condensation tendency” ;

> OM_NIDDF:long_name = “OM_NI dry deposition flux at bottom (grav +
turb)” ; > OM_NIGVF:long_name = “OM_NI gravitational dry deposition
flux” ; > OM_NISFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > OM_NISFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > OM_NISFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
OM_NISFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > OM_NISFWET:long_name = “Wet deposition flux at surface” ; >
OM_NITBF:long_name = “OM_NI turbulent dry deposition flux” ;

> OM_NI_OCWDDF:long_name = “OM_NI_OCW dry deposition flux at bottom
(grav + turb)” ; > OM_NI_OCWGVF:long_name = “OM_NI_OCW gravitational dry
deposition flux” ; > OM_NI_OCWSFSBC:long_name = “OM_NI_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
OM_NI_OCWSFSBS:long_name = “OM_NI_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > OM_NI_OCWSFSIC:long_name = “OM_NI_OCW wet
deposition flux (incloud, convective) at surface” ; >
OM_NI_OCWSFSIS:long_name = “OM_NI_OCW wet deposition flux (incloud,
stratiform) at surface” ; > OM_NI_OCWSFWET:long_name = “OM_NI_OCW wet
deposition flux at surface” ; > OM_NI_OCWTBF:long_name = “OM_NI_OCW
turbulent dry deposition flux” ; > OM_NI_OCW_mixnuc1:long_name =
“OM_NI_OCW_mixnuc1 dropmixnuc column tendency” ;

> OM_NI_mixnuc1:long_name = “OM_NI_mixnuc1 dropmixnuc column tendency” ;
> OM_NIclcoagTend:long_name = “coagulation tendency” ; >
OM_NIcoagTend:long_name = “coagulation tendency” ; >
OM_NIcondTend:long_name = “condensation tendency” ; > ORGNUCL:long_name
= “Organic gas available for nucleation” ;

> RAM1:long_name = “RAM1” ;

> SIGMA01:long_name = “Std. dev. mode 01” ; > SIGMA02:long_name = “Std.
dev. mode 02” ; > SIGMA03:long_name = “Std. dev. mode 03” ; >
SIGMA04:long_name = “Std. dev. mode 04” ; > SIGMA05:long_name = “Std.
dev. mode 05” ; > SIGMA06:long_name = “Std. dev. mode 06” ; >
SIGMA07:long_name = “Std. dev. mode 07” ; > SIGMA08:long_name = “Std.
dev. mode 08” ; > SIGMA09:long_name = “Std. dev. mode 09” ; >
SIGMA10:long_name = “Std. dev. mode 10” ; > SIGMA11:long_name = “Std.
dev. mode 11” ; > SIGMA12:long_name = “Std. dev. mode 12” ; >
SIGMA13:long_name = “Std. dev. mode 13” ; > SIGMA14:long_name = “Std.
dev. mode 14” ;

> SO4_A1DDF:long_name = “SO4_A1 dry deposition flux at bottom (grav +
turb)” ; > SO4_A1GVF:long_name = “SO4_A1 gravitational dry deposition
flux” ; > SO4_A1SFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > SO4_A1SFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > SO4_A1SFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
SO4_A1SFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > SO4_A1SFWET:long_name = “Wet deposition flux at surface” ;
> SO4_A1TBF:long_name = “SO4_A1 turbulent dry deposition flux” ;

> SO4_A1_OCWDDF:long_name = “SO4_A1_OCW dry deposition flux at bottom
(grav + turb)” ; > SO4_A1_OCWGVF:long_name = “SO4_A1_OCW gravitational
dry deposition flux” ; > SO4_A1_OCWSFSBC:long_name = “SO4_A1_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
SO4_A1_OCWSFSBS:long_name = “SO4_A1_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > SO4_A1_OCWSFSIC:long_name = “SO4_A1_OCW wet
deposition flux (incloud, convective) at surface” ; >
SO4_A1_OCWSFSIS:long_name = “SO4_A1_OCW wet deposition flux (incloud,
stratiform) at surface” ; > SO4_A1_OCWSFWET:long_name = “SO4_A1_OCW wet
deposition flux at surface” ; > SO4_A1_OCWTBF:long_name = “SO4_A1_OCW
turbulent dry deposition flux” ; > SO4_A1_OCW_mixnuc1:long_name =
“SO4_A1_OCW_mixnuc1 dropmixnuc column tendency” ;

> SO4_A1_mixnuc1:long_name = “SO4_A1_mixnuc1 dropmixnuc column tendency”
; > SO4_A1clcoagTend:long_name = “coagulation tendency” ; >
SO4_A1coagTend:long_name = “coagulation tendency” ; >
SO4_A1condTend:long_name = “condensation tendency” ;

> SO4_A2DDF:long_name = “SO4_A2 dry deposition flux at bottom (grav +
turb)” ; > SO4_A2GVF:long_name = “SO4_A2 gravitational dry deposition
flux” ; > SO4_A2SFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > SO4_A2SFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > SO4_A2SFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
SO4_A2SFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > SO4_A2SFWET:long_name = “Wet deposition flux at surface” ;
> SO4_A2TBF:long_name = “SO4_A2 turbulent dry deposition flux” ;

> SO4_A2_OCWDDF:long_name = “SO4_A2_OCW dry deposition flux at bottom
(grav + turb)” ; > SO4_A2_OCWGVF:long_name = “SO4_A2_OCW gravitational
dry deposition flux” ; > SO4_A2_OCWSFSBC:long_name = “SO4_A2_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
SO4_A2_OCWSFSBS:long_name = “SO4_A2_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > SO4_A2_OCWSFSIC:long_name = “SO4_A2_OCW wet
deposition flux (incloud, convective) at surface” ; >
SO4_A2_OCWSFSIS:long_name = “SO4_A2_OCW wet deposition flux (incloud,
stratiform) at surface” ; > SO4_A2_OCWSFWET:long_name = “SO4_A2_OCW wet
deposition flux at surface” ; > SO4_A2_OCWTBF:long_name = “SO4_A2_OCW
turbulent dry deposition flux” ; > SO4_A2_OCW_mixnuc1:long_name =
“SO4_A2_OCW_mixnuc1 dropmixnuc column tendency” ; >
SO4_A2_OCWclcoagTend:long_name = “coagulation tendency” ;

> SO4_A2_mixnuc1:long_name = “SO4_A2_mixnuc1 dropmixnuc column tendency”
;

> SO4_ACDDF:long_name = “SO4_AC dry deposition flux at bottom (grav +
turb)” ; > SO4_ACGVF:long_name = “SO4_AC gravitational dry deposition
flux” ; > SO4_ACSFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > SO4_ACSFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > SO4_ACSFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
SO4_ACSFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > SO4_ACSFWET:long_name = “Wet deposition flux at surface” ;
> SO4_ACTBF:long_name = “SO4_AC turbulent dry deposition flux” ;

> SO4_AC_OCWDDF:long_name = “SO4_AC_OCW dry deposition flux at bottom
(grav + turb)” ; > SO4_AC_OCWGVF:long_name = “SO4_AC_OCW gravitational
dry deposition flux” ; > SO4_AC_OCWSFSBC:long_name = “SO4_AC_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
SO4_AC_OCWSFSBS:long_name = “SO4_AC_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > SO4_AC_OCWSFSIC:long_name = “SO4_AC_OCW wet
deposition flux (incloud, convective) at surface” ; >
SO4_AC_OCWSFSIS:long_name = “SO4_AC_OCW wet deposition flux (incloud,
stratiform) at surface” ; > SO4_AC_OCWSFWET:long_name = “SO4_AC_OCW wet
deposition flux at surface” ; > SO4_AC_OCWTBF:long_name = “SO4_AC_OCW
turbulent dry deposition flux” ; > SO4_AC_OCW_mixnuc1:long_name =
“SO4_AC_OCW_mixnuc1 dropmixnuc column tendency” ;

> SO4_AC_mixnuc1:long_name = “SO4_AC_mixnuc1 dropmixnuc column tendency”
; > SO4_ACcoagTend:long_name = “coagulation tendency” ;

> SO4_NADDF:long_name = “SO4_NA dry deposition flux at bottom (grav +
turb)” ; > SO4_NAGVF:long_name = “SO4_NA gravitational dry deposition
flux” ; > SO4_NASFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > SO4_NASFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > SO4_NASFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
SO4_NASFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > SO4_NASFWET:long_name = “Wet deposition flux at surface” ;
> SO4_NATBF:long_name = “SO4_NA turbulent dry deposition flux” ;

> SO4_NA_OCWDDF:long_name = “SO4_NA_OCW dry deposition flux at bottom
(grav + turb)” ; > SO4_NA_OCWGVF:long_name = “SO4_NA_OCW gravitational
dry deposition flux” ; > SO4_NA_OCWSFSBC:long_name = “SO4_NA_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
SO4_NA_OCWSFSBS:long_name = “SO4_NA_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > SO4_NA_OCWSFSIC:long_name = “SO4_NA_OCW wet
deposition flux (incloud, convective) at surface” ; >
SO4_NA_OCWSFSIS:long_name = “SO4_NA_OCW wet deposition flux (incloud,
stratiform) at surface” ; > SO4_NA_OCWSFWET:long_name = “SO4_NA_OCW wet
deposition flux at surface” ; > SO4_NA_OCWTBF:long_name = “SO4_NA_OCW
turbulent dry deposition flux” ; > SO4_NA_OCW_mixnuc1:long_name =
“SO4_NA_OCW_mixnuc1 dropmixnuc column tendency” ;

> SO4_NA_mixnuc1:long_name = “SO4_NA_mixnuc1 dropmixnuc column tendency”
; > SO4_NAclcoagTend:long_name = “coagulation tendency” ; >
SO4_NAcoagTend:long_name = “coagulation tendency” ; >
SO4_NAcondTend:long_name = “condensation tendency” ;

> SO4_PRDDF:long_name = “SO4_PR dry deposition flux at bottom (grav +
turb)” ; > SO4_PRGVF:long_name = “SO4_PR gravitational dry deposition
flux” ; > SO4_PRSFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > SO4_PRSFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > SO4_PRSFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
SO4_PRSFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > SO4_PRSFWET:long_name = “Wet deposition flux at surface” ;
> SO4_PRTBF:long_name = “SO4_PR turbulent dry deposition flux” ;

> SO4_PR_OCWDDF:long_name = “SO4_PR_OCW dry deposition flux at bottom
(grav + turb)” ; > SO4_PR_OCWGVF:long_name = “SO4_PR_OCW gravitational
dry deposition flux” ; > SO4_PR_OCWSFSBC:long_name = “SO4_PR_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
SO4_PR_OCWSFSBS:long_name = “SO4_PR_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > SO4_PR_OCWSFSIC:long_name = “SO4_PR_OCW wet
deposition flux (incloud, convective) at surface” ; >
SO4_PR_OCWSFSIS:long_name = “SO4_PR_OCW wet deposition flux (incloud,
stratiform) at surface” ; > SO4_PR_OCWSFWET:long_name = “SO4_PR_OCW wet
deposition flux at surface” ; > SO4_PR_OCWTBF:long_name = “SO4_PR_OCW
turbulent dry deposition flux” ; > SO4_PR_OCW_mixnuc1:long_name =
“SO4_PR_OCW_mixnuc1 dropmixnuc column tendency” ;

> SO4_PR_mixnuc1:long_name = “SO4_PR_mixnuc1 dropmixnuc column tendency”
;

> SOA_A1DDF:long_name = “SOA_A1 dry deposition flux at bottom (grav +
turb)” ; > SOA_A1GVF:long_name = “SOA_A1 gravitational dry deposition
flux” ; > SOA_A1SFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > SOA_A1SFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > SOA_A1SFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
SOA_A1SFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > SOA_A1SFWET:long_name = “Wet deposition flux at surface” ;
> SOA_A1TBF:long_name = “SOA_A1 turbulent dry deposition flux” ;

> SOA_A1_OCWDDF:long_name = “SOA_A1_OCW dry deposition flux at bottom
(grav + turb)” ; > SOA_A1_OCWGVF:long_name = “SOA_A1_OCW gravitational
dry deposition flux” ; > SOA_A1_OCWSFSBC:long_name = “SOA_A1_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
SOA_A1_OCWSFSBS:long_name = “SOA_A1_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > SOA_A1_OCWSFSIC:long_name = “SOA_A1_OCW wet
deposition flux (incloud, convective) at surface” ; >
SOA_A1_OCWSFSIS:long_name = “SOA_A1_OCW wet deposition flux (incloud,
stratiform) at surface” ; > SOA_A1_OCWSFWET:long_name = “SOA_A1_OCW wet
deposition flux at surface” ; > SOA_A1_OCWTBF:long_name = “SOA_A1_OCW
turbulent dry deposition flux” ; > SOA_A1_OCW_mixnuc1:long_name =
“SOA_A1_OCW_mixnuc1 dropmixnuc column tendency” ; >
SOA_A1_OCWclcoagTend:long_name = “coagulation tendency” ;

> SOA_A1_mixnuc1:long_name = “SOA_A1_mixnuc1 dropmixnuc column tendency”
; > SOA_A1coagTend:long_name = “coagulation tendency” ; >
SOA_A1condTend:long_name = “condensation tendency” ;

> SOA_NADDF:long_name = “SOA_NA dry deposition flux at bottom (grav +
turb)” ; > SOA_NAGVF:long_name = “SOA_NA gravitational dry deposition
flux” ; > SOA_NASFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > SOA_NASFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > SOA_NASFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
SOA_NASFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > SOA_NASFWET:long_name = “Wet deposition flux at surface” ;
> SOA_NATBF:long_name = “SOA_NA turbulent dry deposition flux” ;

> SOA_NA_OCWDDF:long_name = “SOA_NA_OCW dry deposition flux at bottom
(grav + turb)” ; > SOA_NA_OCWGVF:long_name = “SOA_NA_OCW gravitational
dry deposition flux” ; > SOA_NA_OCWSFSBC:long_name = “SOA_NA_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
SOA_NA_OCWSFSBS:long_name = “SOA_NA_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > SOA_NA_OCWSFSIC:long_name = “SOA_NA_OCW wet
deposition flux (incloud, convective) at surface” ; >
SOA_NA_OCWSFSIS:long_name = “SOA_NA_OCW wet deposition flux (incloud,
stratiform) at surface” ; > SOA_NA_OCWSFWET:long_name = “SOA_NA_OCW wet
deposition flux at surface” ; > SOA_NA_OCWTBF:long_name = “SOA_NA_OCW
turbulent dry deposition flux” ; > SOA_NA_OCW_mixnuc1:long_name =
“SOA_NA_OCW_mixnuc1 dropmixnuc column tendency” ;

> SOA_NA_mixnuc1:long_name = “SOA_NA_mixnuc1 dropmixnuc column tendency”
; > SOA_NAclcoagTend:long_name = “coagulation tendency” ; >
SOA_NAcoagTend:long_name = “coagulation tendency” ; >
SOA_NAcondTend:long_name = “condensation tendency” ;

> SS_A1DDF:long_name = “SS_A1 dry deposition flux at bottom (grav +
turb)” ; > SS_A1GVF:long_name = “SS_A1 gravitational dry deposition
flux” ; > SS_A1SFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > SS_A1SFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > SS_A1SFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
SS_A1SFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > SS_A1SFWET:long_name = “Wet deposition flux at surface” ; >
SS_A1TBF:long_name = “SS_A1 turbulent dry deposition flux” ;

> SS_A1_OCWDDF:long_name = “SS_A1_OCW dry deposition flux at bottom
(grav + turb)” ; > SS_A1_OCWGVF:long_name = “SS_A1_OCW gravitational dry
deposition flux” ; > SS_A1_OCWSFSBC:long_name = “SS_A1_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
SS_A1_OCWSFSBS:long_name = “SS_A1_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > SS_A1_OCWSFSIC:long_name = “SS_A1_OCW wet
deposition flux (incloud, convective) at surface” ; >
SS_A1_OCWSFSIS:long_name = “SS_A1_OCW wet deposition flux (incloud,
stratiform) at surface” ; > SS_A1_OCWSFWET:long_name = “SS_A1_OCW wet
deposition flux at surface” ; > SS_A1_OCWTBF:long_name = “SS_A1_OCW
turbulent dry deposition flux” ; > SS_A1_OCW_mixnuc1:long_name =
“SS_A1_OCW_mixnuc1 dropmixnuc column tendency” ;

> SS_A1_mixnuc1:long_name = “SS_A1_mixnuc1 dropmixnuc column tendency” ;

> SS_A2DDF:long_name = “SS_A2 dry deposition flux at bottom (grav +
turb)” ; > SS_A2GVF:long_name = “SS_A2 gravitational dry deposition
flux” ; > SS_A2SFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > SS_A2SFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > SS_A2SFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
SS_A2SFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > SS_A2SFWET:long_name = “Wet deposition flux at surface” ; >
SS_A2TBF:long_name = “SS_A2 turbulent dry deposition flux” ;

> SS_A2_OCWDDF:long_name = “SS_A2_OCW dry deposition flux at bottom
(grav + turb)” ; > SS_A2_OCWGVF:long_name = “SS_A2_OCW gravitational dry
deposition flux” ; > SS_A2_OCWSFSBC:long_name = “SS_A2_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
SS_A2_OCWSFSBS:long_name = “SS_A2_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > SS_A2_OCWSFSIC:long_name = “SS_A2_OCW wet
deposition flux (incloud, convective) at surface” ; >
SS_A2_OCWSFSIS:long_name = “SS_A2_OCW wet deposition flux (incloud,
stratiform) at surface” ; > SS_A2_OCWSFWET:long_name = “SS_A2_OCW wet
deposition flux at surface” ; > SS_A2_OCWTBF:long_name = “SS_A2_OCW
turbulent dry deposition flux” ; > SS_A2_OCW_mixnuc1:long_name =
“SS_A2_OCW_mixnuc1 dropmixnuc column tendency” ;

> SS_A2_mixnuc1:long_name = “SS_A2_mixnuc1 dropmixnuc column tendency” ;

> SS_A3DDF:long_name = “SS_A3 dry deposition flux at bottom (grav +
turb)” ; > SS_A3GVF:long_name = “SS_A3 gravitational dry deposition
flux” ; > SS_A3SFSBC:long_name = “Wet deposition flux (belowcloud,
convective) at surface” ; > SS_A3SFSBS:long_name = “Wet deposition flux
(belowcloud, stratiform) at surface” ; > SS_A3SFSIC:long_name = “Wet
deposition flux (incloud, convective) at surface” ; >
SS_A3SFSIS:long_name = “Wet deposition flux (incloud, stratiform) at
surface” ; > SS_A3SFWET:long_name = “Wet deposition flux at surface” ; >
SS_A3TBF:long_name = “SS_A3 turbulent dry deposition flux” ;

> SS_A3_OCWDDF:long_name = “SS_A3_OCW dry deposition flux at bottom
(grav + turb)” ; > SS_A3_OCWGVF:long_name = “SS_A3_OCW gravitational dry
deposition flux” ; > SS_A3_OCWSFSBC:long_name = “SS_A3_OCW wet
deposition flux (belowcloud, convective) at surface” ; >
SS_A3_OCWSFSBS:long_name = “SS_A3_OCW wet deposition flux (belowcloud,
stratiform) at surface” ; > SS_A3_OCWSFSIC:long_name = “SS_A3_OCW wet
deposition flux (incloud, convective) at surface” ; >
SS_A3_OCWSFSIS:long_name = “SS_A3_OCW wet deposition flux (incloud,
stratiform) at surface” ; > SS_A3_OCWSFWET:long_name = “SS_A3_OCW wet
deposition flux at surface” ; > SS_A3_OCWTBF:long_name = “SS_A3_OCW
turbulent dry deposition flux” ; > SS_A3_OCW_mixnuc1:long_name =
“SS_A3_OCW_mixnuc1 dropmixnuc column tendency” ;

> SS_A3_mixnuc1:long_name = “SS_A3_mixnuc1 dropmixnuc column tendency” ;

> VCONC01:long_name = “volume concentration mode 01” ; >
VCONC02:long_name = “volume concentration mode 02” ; > VCONC03:long_name
= “volume concentration mode 03” ; > VCONC04:long_name = “volume
concentration mode 04” ; > VCONC05:long_name = “volume concentration
mode 05” ; > VCONC06:long_name = “volume concentration mode 06” ; >
VCONC07:long_name = “volume concentration mode 07” ; > VCONC08:long_name
= “volume concentration mode 08” ; > VCONC09:long_name = “volume
concentration mode 09” ; > VCONC10:long_name = “volume concentration
mode 10” ; > VCONC11:long_name = “volume concentration mode 11” ; >
VCONC12:long_name = “volume concentration mode 12” ; > VCONC13:long_name
= “volume concentration mode 13” ; > VCONC14:long_name = “volume
concentration mode 14” ;

> XPH_LWC:long_name = “pH value multiplied by lwc” ;

> airFV:long_name = “FV” ;
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standard set-up output


``       lat:long_name = “latitude” ;``

``       zlon:long_name = “longitude” ;``

``       zlon_bnds:long_name = “zlon bounds” ;``

``       gw:long_name = “latitude weights” ;``

``       lon:long_name = “longitude” ;``

``       lev:long_name = “hybrid level at midpoints (1000*(A+B))” ;``

``       hyam:long_name = “hybrid A coefficient at layer midpoints” ;``

``       hybm:long_name = “hybrid B coefficient at layer midpoints” ;``

``       P0:long_name = “reference pressure” ;``

``       ilev:long_name = “hybrid level at interfaces (1000*(A+B))” ;``

``       hyai:long_name = “hybrid A coefficient at layer interfaces” ;``

``       hybi:long_name = “hybrid B coefficient at layer interfaces” ;``

``       time:long_name = “time” ;``

``       date:long_name = “current date (YYYYMMDD)” ;``

``       datesec:long_name = “current seconds of current date” ;``

``       time_bnds:long_name = “time interval endpoints” ;``

``       ndbase:long_name = “base day” ;``

``       nsbase:long_name = “seconds of base day” ;``

``       nbdate:long_name = “base date (YYYYMMDD)” ;``

``       nbsec:long_name = “seconds of base date” ;``

``       mdt:long_name = “timestep” ;``

``       ndcur:long_name = “current day (from base day)” ;``

``       nscur:long_name = “current seconds of current day” ;``

``       co2vmr:long_name = “co2 volume mixing ratio” ;``

``       ch4vmr:long_name = “ch4 volume mixing ratio” ;``

``       n2ovmr:long_name = “n2o volume mixing ratio” ;``

``       f11vmr:long_name = “f11 volume mixing ratio” ;``

``       f12vmr:long_name = “f12 volume mixing ratio” ;``

``       sol_tsi:long_name = “total solar irradiance” ;``

``       nsteph:long_name = “current timestep” ;``

``       ABSVIS:long_name = “Aerosol absorptive optical depth at 0.442-0.625um” ;``

``       ABSVVOLC:long_name = “CMIP6 volcanic aerosol absorptive optical depth at 0.442-0.625um” ;``

``       ACTNI:long_name = “Average Cloud Top ice number” ;``

``       ACTNL:long_name = “Average Cloud Top droplet number” ;``

``       ACTNL_B:long_name = “Average Cloud Top   droplet number (Bennartz)” ;``

``       ACTREI:long_name = “Average Cloud Top ice effective radius” ;``

``       ACTREL:long_name = “Average Cloud Top droplet effective radius” ;``

``       ADRAIN:long_name = “Average rain effective Diameter” ;``

``       ADSNOW:long_name = “Average snow effective Diameter” ;``

``       AEROD_v:long_name = “Total Aerosol Optical Depth in visible band” ;``

``       ANRAIN:long_name = “Average rain number conc” ;``

``       ANSNOW:long_name = “Average snow number conc” ;``

``       AODVVOLC:long_name = “CMIP6 volcanic aerosol optical depth at 0.442-0.625um” ;``

``       AOD_VIS:long_name = “Aerosol optical depth at 0.442-0.625um” ;``

``       AQRAIN:long_name = “Average rain mixing ratio” ;``

``       AQSNOW:long_name = “Average snow mixing ratio” ;``

``       AREI:long_name = “Average ice effective radius” ;``

``       AREL:long_name = “Average droplet effective radius” ;``

``       ASYMMVIS:long_name = “Aerosol assymetry factor in visible wavelength band” ;``

``       AWNC:long_name = “Average cloud water number conc” ;``

``       AWNI:long_name = “Average cloud ice number conc” ;``

``       BC_A:long_name = “BC_A concentration” ;``

``       BC_AC:long_name = “BC_AC concentration” ;``

``       BC_AC_OCW:long_name = “BC_AC_OCW in cloud water” ;``

``       BC_AC_SRF:long_name = “BC_AC in bottom layer” ;``

``       BC_AI:long_name = “BC_AI concentration” ;``

``       BC_AI_OCW:long_name = “BC_AI_OCW in cloud water” ;``

``       BC_AI_SRF:long_name = “BC_AI in bottom layer” ;``

``       BC_AX:long_name = “BC_AX concentration” ;``

``       BC_AX_CLXF:long_name = “vertically integrated external forcing for BC_AX” ;``

``       BC_AX_CMXF:long_name = “vertically integrated external forcing for BC_AX” ;``

``       BC_AX_SRF:long_name = “BC_AX in bottom layer” ;``

``       BC_A_OCW:long_name = “BC_A_OCW in cloud water” ;``

``       BC_A_SRF:long_name = “BC_A in bottom layer” ;``

``       BC_N:long_name = “BC_N concentration” ;``

``       BC_NI:long_name = “BC_NI concentration” ;``

``       BC_NI_CLXF:long_name = “vertically integrated external forcing for BC_NI” ;``

``       BC_NI_CMXF:long_name = “vertically integrated external forcing for BC_NI” ;``

``       BC_NI_OCW:long_name = “BC_NI_OCW in cloud water” ;``

``       BC_NI_SRF:long_name = “BC_NI in bottom layer” ;``

``       BC_N_CLXF:long_name = “vertically integrated external forcing for BC_N” ;``

``       BC_N_CMXF:long_name = “vertically integrated external forcing for BC_N” ;``

``       BC_N_OCW:long_name = “BC_N_OCW in cloud water” ;``

``       BC_N_SRF:long_name = “BC_N in bottom layer” ;``

``       BVISVOLC:long_name = “CMIP6 volcanic aerosol extinction at 0.442-0.625um” ;``

``       CABSVIS:long_name = “Clear air aerosol absorptive optical depth” ;``

``       CAODVIS:long_name = “Clear air aerosol optical depth” ;``

``       CCN_B:long_name = “Average Cloud Top liquid CCN (Bennartz)” ;``

``       CDNUMC:long_name = “Vertically-integrated droplet concentration” ;``

``       CLDFREE:long_name = “Cloud free fraction wrt CAODVIS and CABSVIS” ;``

``       CLDHGH:long_name = “Vertically-integrated high cloud” ;``

``       CLDICE:long_name = “Grid box averaged cloud ice amount” ;``

``       CLDLIQ:long_name = “Grid box averaged cloud liquid amount” ;``

``       CLDLOW:long_name = “Vertically-integrated low cloud” ;``

``       CLDMED:long_name = “Vertically-integrated mid-level cloud” ;``

``       CLDTOT:long_name = “Vertically-integrated total cloud” ;``

``       CLOUD:long_name = “Cloud fraction” ;``

``       CLOUDCOVER_CLUBB:long_name = “Cloud Cover” ;``

``       CLOUDFRAC_CLUBB:long_name = “Cloud Fraction” ;``

``       CONCLD:long_name = “Convective cloud cover” ;``

``       DAYFOC:long_name = “Daylight fraction” ;``

``       DCQ:long_name = “Q tendency due to moist processes” ;``

``       DF_H2O2:long_name = “dry deposition flux” ;``

``       DF_H2SO4:long_name = “dry deposition flux” ;``

``       DF_SO2:long_name = “dry deposition flux” ;``

``       DMS:long_name = “DMS concentration” ;``

``       DMS_SRF:long_name = “DMS in bottom layer” ;``

``       DST_A2:long_name = “DST_A2 concentration” ;``

``       DST_A2_OCW:long_name = “DST_A2_OCW in cloud water” ;``

``       DST_A2_SRF:long_name = “DST_A2 in bottom layer” ;``

``       DST_A3:long_name = “DST_A3 concentration” ;``

``       DST_A3_OCW:long_name = “DST_A3_OCW in cloud water” ;``

``       DST_A3_SRF:long_name = “DST_A3 in bottom layer” ;``

``       DTCOND:long_name = “T tendency - moist processes” ;``

``       DTV:long_name = “T vertical diffusion” ;``

``       DTWR_H2O2:long_name = “wet removal Neu scheme tendency” ;``

``       DTWR_H2SO4:long_name = “wet removal Neu scheme tendency” ;``

``       DTWR_SO2:long_name = “wet removal Neu scheme tendency” ;``

``       EXTVIS:long_name = “Aerosol extinction” ;``

``       FCTI:long_name = “Fractional occurrence of cloud top ice” ;``

``       FCTL:long_name = “Fractional occurrence of cloud top liquid” ;``

``       FCTL_B:long_name = “Fractional occurrence of cloud top liquid (Bennartz)” ;``

``       FICE:long_name = “Fractional ice content within cloud” ;``

``       FLDS:long_name = “Downwelling longwave flux at surface” ;``

``       FLNS:long_name = “Net longwave flux at surface” ;``

``       FLNSC:long_name = “Clearsky net longwave flux at surface” ;``

``       FLNT:long_name = “Net longwave flux at top of model” ;``

``       FLNTC:long_name = “Clearsky net longwave flux at top of model” ;``

``       FLUT:long_name = “Upwelling longwave flux at top of model” ;``

``       FLUTC:long_name = “Clearsky upwelling longwave flux at top of model” ;``

``       FREQI:long_name = “Fractional occurrence of ice” ;``

``       FREQL:long_name = “Fractional occurrence of liquid” ;``

``       FREQR:long_name = “Fractional occurrence of rain” ;``

``       FREQS:long_name = “Fractional occurrence of snow” ;``

``       FSDS:long_name = “Downwelling solar flux at surface” ;``

``       FSDSC:long_name = “Clearsky downwelling solar flux at surface” ;``

``       FSNS:long_name = “Net solar flux at surface” ;``

``       FSNSC:long_name = “Clearsky net solar flux at surface” ;``

``       FSNT:long_name = “Net solar flux at top of model” ;``

``       FSNTC:long_name = “Clearsky net solar flux at top of model” ;``

``       FSNTOA:long_name = “Net solar flux at top of atmosphere” ;``

``       FSNTOAC:long_name = “Clearsky net solar flux at top of atmosphere” ;``

``       FSUTOA:long_name = “Upwelling solar flux at top of atmosphere” ;``

``       H2O:long_name = “water vapor concentration” ;``

``       H2O2:long_name = “H2O2 concentration” ;``

``       H2O2_SRF:long_name = “H2O2 in bottom layer” ;``

``       H2O_CLXF:long_name = “vertically integrated external forcing for H2O” ;``

``       H2O_CMXF:long_name = “vertically integrated external forcing for H2O” ;``

``       H2O_SRF:long_name = “water vapor in bottom layer” ;``

``       H2SO4:long_name = “H2SO4 concentration” ;``

``       H2SO4_SRF:long_name = “H2SO4 in bottom layer” ;``

``       HO2_aft:long_name = “HO2 invariants after adding diurnal variations” ;``

``       HO2_bef:long_name = “HO2 invariants before adding diurnal variations” ;``

``       ICEFRAC:long_name = “Fraction of sfc area covered by sea-ice” ;``

``       ICIMR:long_name = “Prognostic in-cloud ice mixing ratio” ;``

``       ICWMR:long_name = “Prognostic in-cloud water mixing ratio” ;``

``       IWC:long_name = “Grid box average ice water content” ;``

``       LANDFRAC:long_name = “Fraction of sfc area covered by land” ;``

``       LHFLX:long_name = “Surface latent heat flux” ;``

``       LWCF:long_name = “Longwave cloud forcing” ;``

``       MEG_isoprene:long_name = “isoprene MEGAN emissions flux” ;``

``       MEG_monoterp:long_name = “monoterp MEGAN emissions flux” ;``

``       MSKtem:long_name = “TEM mask” ;``

``       NO3_aft:long_name = “NO3 invariants after adding diurnal variations” ;``

``       NO3_bef:long_name = “NO3 invariants before adding diurnal variations” ;``

``       NUMICE:long_name = “Grid box averaged cloud ice number” ;``

``       NUMLIQ:long_name = “Grid box averaged cloud liquid number” ;``

``       NUMRAI:long_name = “Grid box averaged rain number” ;``

``       NUMSNO:long_name = “Grid box averaged snow number” ;``

``       N_AER:long_name = “Aerosol number concentration” ;``

``       OCNFRAC:long_name = “Fraction of sfc area covered by ocean” ;``

``       OH_aft:long_name = “OH invariants after adding diurnal variations” ;``

``       OH_bef:long_name = “OH invariants before adding diurnal variations” ;``

``       OMEGA:long_name = “Vertical velocity (pressure)” ;``

``       OMEGAT:long_name = “Vertical heat flux” ;``

``       OM_AC:long_name = “OM_AC concentration” ;``

``       OM_AC_OCW:long_name = “OM_AC_OCW in cloud water” ;``

``       OM_AC_SRF:long_name = “OM_AC in bottom layer” ;``

``       OM_AI:long_name = “OM_AI concentration” ;``

``       OM_AI_OCW:long_name = “OM_AI_OCW in cloud water” ;``

``       OM_AI_SRF:long_name = “OM_AI in bottom layer” ;``

``       OM_NI:long_name = “OM_NI concentration” ;``

``       OM_NI_CLXF:long_name = “vertically integrated external forcing for OM_NI” ;``

``       OM_NI_CMXF:long_name = “vertically integrated external forcing for OM_NI” ;``

``       OM_NI_OCW:long_name = “OM_NI_OCW in cloud water” ;``

``       OM_NI_SRF:long_name = “OM_NI in bottom layer” ;``

``       PBLH:long_name = “PBL height” ;``

``       PHIS:long_name = “Surface geopotential” ;``

``       PRECC:long_name = “Convective precipitation rate (liq + ice)” ;``

``       PRECL:long_name = “Large-scale (stable) precipitation rate (liq + ice)” ;``

``       PRECSC:long_name = “Convective snow rate (water equivalent)” ;``

``       PRECSL:long_name = “Large-scale (stable) snow rate (water equivalent)” ;``

``       PS:long_name = “Surface pressure” ;``

``       PSL:long_name = “Sea level pressure” ;``

``       Q:long_name = “Specific humidity” ;``

``       QFLX:long_name = “Surface water flux” ;``

``       QREFHT:long_name = “Reference height humidity” ;``

``       QRL:long_name = “Longwave heating rate” ;``

``       QRS:long_name = “Solar heating rate” ;``

``       QT:long_name = “Total water mixing ratio” ;``

``       RAINQM:long_name = “Grid box averaged rain amount” ;``

``       RCMINLAYER_CLUBB:long_name = “Cloud Water in Layer” ;``

``       RCMTEND_CLUBB:long_name = “Cloud Liquid Water Tendency” ;``

``       RCM_CLUBB:long_name = “Cloud Water Mixing Ratio” ;``

``       RELH:long_name = “Fictive relative humidity” ;``

``       RELHUM:long_name = “Relative humidity” ;``

``       RELVAR:long_name = “Relative cloud water variance” ;``

``       RHO_CLUBB:long_name = “Air Density” ;``

``       RIMTEND_CLUBB:long_name = “Cloud Ice Tendency” ;``

``       RTP2_CLUBB:long_name = “Moisture Variance” ;``

``       RTPTHLP_CLUBB:long_name = “Temp. Moist. Covariance” ;``

``       RVMTEND_CLUBB:long_name = “Water vapor tendency” ;``

``       SFBC_A:long_name = “BC_A surface flux” ;``

``       SFBC_AC:long_name = “BC_AC surface flux” ;``

``       SFBC_AI:long_name = “BC_AI surface flux” ;``

``       SFBC_AX:long_name = “BC_AX surface flux” ;``

``       SFBC_N:long_name = “BC_N surface flux” ;``

``       SFBC_NI:long_name = “BC_NI surface flux” ;``

``       SFDMS:long_name = “DMS surface flux” ;``

``       SFDST_A2:long_name = “DST_A2 surface flux” ;``

``       SFDST_A3:long_name = “DST_A3 surface flux” ;``

``       SFH2O2:long_name = “H2O2 surface flux” ;``

``       SFH2SO4:long_name = “H2SO4 surface flux” ;``

``       SFOM_AC:long_name = “OM_AC surface flux” ;``

``       SFOM_AI:long_name = “OM_AI surface flux” ;``

``       SFOM_NI:long_name = “OM_NI surface flux” ;``

``       SFSO2:long_name = “SO2 surface flux” ;``

``       SFSO4_A1:long_name = “SO4_A1 surface flux” ;``

``       SFSO4_A2:long_name = “SO4_A2 surface flux” ;``

``       SFSO4_AC:long_name = “SO4_AC surface flux” ;``

``       SFSO4_NA:long_name = “SO4_NA surface flux” ;``

``       SFSO4_PR:long_name = “SO4_PR surface flux” ;``

``       SFSOA_A1:long_name = “SOA_A1 surface flux” ;``

``       SFSOA_LV:long_name = “SOA_LV surface flux” ;``

``       SFSOA_NA:long_name = “SOA_NA surface flux” ;``

``       SFSOA_SV:long_name = “SOA_SV surface flux” ;``

``       SFSS_A1:long_name = “SS_A1 surface flux” ;``

``       SFSS_A2:long_name = “SS_A2 surface flux” ;``

``       SFSS_A3:long_name = “SS_A3 surface flux” ;``

``       SFisoprene:long_name = “isoprene surface flux” ;``

``       SFmonoterp:long_name = “monoterp surface flux” ;``

``       SHFLX:long_name = “Surface sensible heat flux” ;``

``       SL:long_name = “Liquid water static energy” ;``

``       SNOWHICE:long_name = “Snow depth over ice” ;``

``       SNOWHLND:long_name = “Water equivalent snow depth” ;``

``       SNOWQM:long_name = “Grid box averaged snow amount” ;``

``       SO2:long_name = “SO2 concentration” ;``

``       SO2_CLXF:long_name = “vertically integrated external forcing for SO2” ;``

``       SO2_CMXF:long_name = “vertically integrated external forcing for SO2” ;``

``       SO2_SRF:long_name = “SO2 in bottom layer” ;``

``       SO4_A1:long_name = “SO4_A1 concentration” ;``

``       SO4_A1_OCW:long_name = “SO4_A1_OCW in cloud water” ;``

``       SO4_A1_SRF:long_name = “SO4_A1 in bottom layer” ;``

``       SO4_A2:long_name = “SO4_A2 concentration” ;``

``       SO4_A2_OCW:long_name = “SO4_A2_OCW in cloud water” ;``

``       SO4_A2_SRF:long_name = “SO4_A2 in bottom layer” ;``

``       SO4_AC:long_name = “SO4_AC concentration” ;``

``       SO4_AC_OCW:long_name = “SO4_AC_OCW in cloud water” ;``

``       SO4_AC_SRF:long_name = “SO4_AC in bottom layer” ;``

``       SO4_NA:long_name = “SO4_NA concentration” ;``

``       SO4_NA_OCW:long_name = “SO4_NA_OCW in cloud water” ;``

``       SO4_NA_SRF:long_name = “SO4_NA in bottom layer” ;``

``       SO4_PR:long_name = “SO4_PR concentration” ;``

``       SO4_PR_CLXF:long_name = “vertically integrated external forcing for SO4_PR” ;``

``       SO4_PR_CMXF:long_name = “vertically integrated external forcing for SO4_PR” ;``

``       SO4_PR_OCW:long_name = “SO4_PR_OCW in cloud water” ;``

``       SO4_PR_SRF:long_name = “SO4_PR in bottom layer” ;``

``       SOA_A1:long_name = “SOA_A1 concentration” ;``

``       SOA_A1_OCW:long_name = “SOA_A1_OCW in cloud water” ;``

``       SOA_A1_SRF:long_name = “SOA_A1 in bottom layer” ;``

``       SOA_LV:long_name = “SOA_LV concentration” ;``

``       SOA_LV_SRF:long_name = “SOA_LV in bottom layer” ;``

``       SOA_NA:long_name = “SOA_NA concentration” ;``

``       SOA_NA_OCW:long_name = “SOA_NA_OCW in cloud water” ;``

``       SOA_NA_SRF:long_name = “SOA_NA in bottom layer” ;``

``       SOA_SV:long_name = “SOA_SV concentration” ;``

``       SOA_SV_SRF:long_name = “SOA_SV in bottom layer” ;``

``       SOLIN:long_name = “Solar insolation” ;``

``       SSAVIS:long_name = “Aerosol single scattering albedo in visible wavelength band” ;``

``       SS_A1:long_name = “SS_A1 concentration” ;``

``       SS_A1_OCW:long_name = “SS_A1_OCW in cloud water” ;``

``       SS_A1_SRF:long_name = “SS_A1 in bottom layer” ;``

``       SS_A2:long_name = “SS_A2 concentration” ;``

``       SS_A2_OCW:long_name = “SS_A2_OCW in cloud water” ;``

``       SS_A2_SRF:long_name = “SS_A2 in bottom layer” ;``

``       SS_A3:long_name = “SS_A3 concentration” ;``

``       SS_A3_OCW:long_name = “SS_A3_OCW in cloud water” ;``

``       SS_A3_SRF:long_name = “SS_A3 in bottom layer” ;``

``       STEND_CLUBB:long_name = “Temperature tendency” ;``

``       SWCF:long_name = “Shortwave cloud forcing” ;``

``       T:long_name = “Temperature” ;``

``       TAUBLJX:long_name = “Zonal      integrated drag from Beljaars SGO” ;``

``       TAUBLJY:long_name = “Meridional integrated drag from Beljaars SGO” ;``

``       TAUGWX:long_name = “Zonal gravity wave surface stress” ;``

``       TAUGWY:long_name = “Meridional gravity wave surface stress” ;``

``       TAUX:long_name = “Zonal surface stress” ;``

``       TAUY:long_name = “Meridional surface stress” ;``

``       TGCLDCWP:long_name = “Total grid-box cloud water path (liquid and ice)” ;``

``       TGCLDIWP:long_name = “Total grid-box cloud ice water path” ;``

``       TGCLDLWP:long_name = “Total grid-box cloud liquid water path” ;``

``       TH:long_name = “Potential Temperature” ;``

``       THLP2_CLUBB:long_name = “Temperature Variance” ;``

``       TMQ:long_name = “Total (vertically integrated) precipitable water” ;``

``       TREFHT:long_name = “Reference height temperature” ;``

``       TS:long_name = “Surface temperature (radiative)” ;``

``       TSMN:long_name = “Minimum surface temperature over output period” ;``

``       TSMX:long_name = “Maximum surface temperature over output period” ;``

``       U:long_name = “Zonal wind” ;``

``       U10:long_name = “10m wind speed” ;``

``       UM_CLUBB:long_name = “Zonal Wind” ;``

``       UP2_CLUBB:long_name = “Zonal Velocity Variance” ;``

``       UPWP_CLUBB:long_name = “Zonal Momentum Flux” ;``

``       UTEND_CLUBB:long_name = “U-wind Tendency” ;``

``       UU:long_name = “Zonal velocity squared” ;``

``       UVzm:long_name = “Meridional Flux of Zonal Momentum: 3D zon. mean” ;``

``       UWzm:long_name = “Vertical Flux of Zonal Momentum: 3D zon. mean” ;``

``       V:long_name = “Meridional wind” ;``

``       VD01:long_name = “Vertical diffusion of Q” ;``

``       VM_CLUBB:long_name = “Meridional Wind” ;``

``       VP2_CLUBB:long_name = “Meridional Velocity Variance” ;``

``       VPWP_CLUBB:long_name = “Meridional Momentum Flux” ;``

``       VQ:long_name = “Meridional water transport” ;``

``       VT:long_name = “Meridional heat transport” ;``

``       VTEND_CLUBB:long_name = “V-wind Tendency” ;``

``       VTHzm:long_name = “Meridional Heat Flux: 3D zon. mean” ;``

``       VU:long_name = “Meridional flux of zonal momentum” ;``

``       VV:long_name = “Meridional velocity squared” ;``

``       WD_A_DMS:long_name = “DMS              wet deposition” ;``

``       WD_A_H2O2:long_name = “H2O2             wet deposition” ;``

``       WD_A_H2SO4:long_name = “H2SO4            wet deposition” ;``

``       WD_A_SO2:long_name = “SO2              wet deposition” ;``

``       WD_A_SOA_LV:long_name = “SOA_LV           wet deposition” ;``

``       WD_A_SOA_SV:long_name = “SOA_SV           wet deposition” ;``

``       WD_A_isoprene:long_name = “isoprene         wet deposition” ;``

``       WD_A_monoterp:long_name = “monoterp         wet deposition” ;``

``       WD_H2O2:long_name = “vertical integrated wet deposition flux” ;``

``       WD_H2SO4:long_name = “vertical integrated wet deposition flux” ;``

``       WD_SO2:long_name = “vertical integrated wet deposition flux” ;``

``       WP2_CLUBB:long_name = “Vertical Velocity Variance” ;``

``       WP3_CLUBB:long_name = “Third Moment Vertical Velocity” ;``

``       WPRCP_CLUBB:long_name = “Liquid Water Flux” ;``

``       WPRTP_CLUBB:long_name = “Moisture Flux” ;``

``       WPTHLP_CLUBB:long_name = “Heat Flux” ;``

``       WPTHVP_CLUBB:long_name = “Buoyancy Flux” ;``

``       WSUB:long_name = “Diagnostic sub-grid vertical velocity” ;``

``       WTHzm:long_name = “Vertical Heat Flux: 3D zon. mean” ;``

``       Z3:long_name = “Geopotential Height (above sea level)” ;``

``       ZM_CLUBB:long_name = “Momentum Heights” ;``

``       ZT_CLUBB:long_name = “Thermodynamic Heights” ;``

``       cb_BC:long_name = “cb_BC column of aerosol type” ;``

``       cb_BC_A:long_name = “cb_BC_A in column” ;``

``       cb_BC_AC:long_name = “cb_BC_AC in column” ;``

``       cb_BC_AC_OCW:long_name = “cb_BC_AC_OCW column in cloud water” ;``

``       cb_BC_AI:long_name = “cb_BC_AI in column” ;``

``       cb_BC_AI_OCW:long_name = “cb_BC_AI_OCW column in cloud water” ;``

``       cb_BC_AX:long_name = “cb_BC_AX in column” ;``

``       cb_BC_A_OCW:long_name = “cb_BC_A_OCW column in cloud water” ;``

``       cb_BC_N:long_name = “cb_BC_N in column” ;``

``       cb_BC_NI:long_name = “cb_BC_NI in column” ;``

``       cb_BC_NI_OCW:long_name = “cb_BC_NI_OCW column in cloud water” ;``

``       cb_BC_N_OCW:long_name = “cb_BC_N_OCW column in cloud water” ;``

``       cb_DMS:long_name = “cb_DMS in column” ;``

``       cb_DST_A2:long_name = “cb_DST_A2 in column” ;``

``       cb_DST_A2_OCW:long_name = “cb_DST_A2_OCW column in cloud water” ;``

``       cb_DST_A3:long_name = “cb_DST_A3 in column” ;``

``       cb_DST_A3_OCW:long_name = “cb_DST_A3_OCW column in cloud water” ;``

``       cb_DUST:long_name = “cb_DUST column of aerosol type” ;``

``       cb_H2O2:long_name = “cb_H2O2 in column” ;``

``       cb_H2SO4:long_name = “cb_H2SO4 in column” ;``

``       cb_OM:long_name = “cb_OM column of aerosol type” ;``

``       cb_OM_AC:long_name = “cb_OM_AC in column” ;``

``       cb_OM_AC_OCW:long_name = “cb_OM_AC_OCW column in cloud water” ;``

``       cb_OM_AI:long_name = “cb_OM_AI in column” ;``

``       cb_OM_AI_OCW:long_name = “cb_OM_AI_OCW column in cloud water” ;``

``       cb_OM_NI:long_name = “cb_OM_NI in column” ;``

``       cb_OM_NI_OCW:long_name = “cb_OM_NI_OCW column in cloud water” ;``

``       cb_SALT:long_name = “cb_SALT column of aerosol type” ;``

``       cb_SO2:long_name = “cb_SO2 in column” ;``

``       cb_SO4_A1:long_name = “cb_SO4_A1 in column” ;``

``       cb_SO4_A1_OCW:long_name = “cb_SO4_A1_OCW column in cloud water” ;``

``       cb_SO4_A2:long_name = “cb_SO4_A2 in column” ;``

``       cb_SO4_A2_OCW:long_name = “cb_SO4_A2_OCW column in cloud water” ;``

``       cb_SO4_AC:long_name = “cb_SO4_AC in column” ;``

``       cb_SO4_AC_OCW:long_name = “cb_SO4_AC_OCW column in cloud water” ;``

``       cb_SO4_NA:long_name = “cb_SO4_NA in column” ;``

``       cb_SO4_NA_OCW:long_name = “cb_SO4_NA_OCW column in cloud water” ;``

``       cb_SO4_PR:long_name = “cb_SO4_PR in column” ;``

``       cb_SO4_PR_OCW:long_name = “cb_SO4_PR_OCW column in cloud water” ;``

``       cb_SOA_A1:long_name = “cb_SOA_A1 in column” ;``

``       cb_SOA_A1_OCW:long_name = “cb_SOA_A1_OCW column in cloud water” ;``

``       cb_SOA_LV:long_name = “cb_SOA_LV in column” ;``

``       cb_SOA_NA:long_name = “cb_SOA_NA in column” ;``

``       cb_SOA_NA_OCW:long_name = “cb_SOA_NA_OCW column in cloud water” ;``

``       cb_SOA_SV:long_name = “cb_SOA_SV in column” ;``

``       cb_SS_A1:long_name = “cb_SS_A1 in column” ;``

``       cb_SS_A1_OCW:long_name = “cb_SS_A1_OCW column in cloud water” ;``

``       cb_SS_A2:long_name = “cb_SS_A2 in column” ;``

``       cb_SS_A2_OCW:long_name = “cb_SS_A2_OCW column in cloud water” ;``

``       cb_SS_A3:long_name = “cb_SS_A3 in column” ;``

``       cb_SS_A3_OCW:long_name = “cb_SS_A3_OCW column in cloud water” ;``

``       cb_SULFATE:long_name = “cb_SULFATE column of aerosol type” ;``

``       cb_isoprene:long_name = “cb_isoprene in column” ;``

``       cb_monoterp:long_name = “cb_monoterp in column” ;``

``       dU:long_name = “U dyn increm” ;``

``       dUa:long_name = “U adv increm” ;``

``       dUazm:long_name = “Zonal-Mean U adv increm - defined on ilev” ;``

``       dUf:long_name = “U fixer incr” ;``

``       dUfzm:long_name = “Zonal-Mean U fixer incr - defined on ilev” ;``

``       dUzm:long_name = “Zonal-Mean U dyn increm - defined on ilev” ;``

``       dV:long_name = “V dyn increm” ;``

``       dVa:long_name = “V adv increm” ;``

``       dVazm:long_name = “Zonal-Mean V adv increm - defined on ilev” ;``

``       dVzm:long_name = “Zonal-Mean V dyn increm - defined on ilev” ;``

``       isoprene:long_name = “isoprene concentration” ;``

``       isoprene_SRF:long_name = “isoprene in bottom layer” ;``

``       mmr_BC:long_name = “mmr_BC mmr of aerosol type” ;``

``       mmr_DUST:long_name = “mmr_DUST mmr of aerosol type” ;``

``       mmr_OM:long_name = “mmr_OM mmr of aerosol type” ;``

``       mmr_SALT:long_name = “mmr_SALT mmr of aerosol type” ;``

``       mmr_SULFATE:long_name = “mmr_SULFATE mmr of aerosol type” ;``

``       monoterp:long_name = “monoterp concentration” ;``

``       monoterp_SRF:long_name = “monoterp in bottom layer” ;``
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