

    
      
          
            
  
Pymagicc

Pymagicc is a Python wrapper around the reduced complexity climate model
MAGICC6 [http://magicc.org/]. It wraps the CC-BY-NC-SA licensed
MAGICC6 binary [http://www.magicc.org/download6]. Pymagicc itself is AGPL licensed.

MAGICC (Model for the Assessment of Greenhouse Gas Induced Climate Change)
is widely used in the assessment of future emissions pathways in climate policy analyses,
e.g. in the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change or to model the physical aspects of climate change in Integrated Assessment Models (IAMs).

Pymagicc makes the MAGICC model easily installable and usable from Python and allows for the easy modification of all MAGICC model parameters and emissions scenarios directly from Python.
In climate research it can, for example, be used in the analysis of mitigation scenarios, in Integrated Assessment Models, complex climate model emulation, and uncertainty analyses, as well as in climate science education and communication.

See www.magicc.org [http://www.magicc.org/] and Meinshausen et al. 2011 [https://doi.org/10.5194/acp-11-1417-2011] for further information.

[image: _images/example-plot.png]

License

The compiled MAGICC binary [http://www.magicc.org/download6] by Tom Wigley,
Sarah Raper, and Malte Meinshausen included in this package is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License [https://creativecommons.org/licenses/by-nc-sa/3.0/].

See also the MAGICC website [http://magicc.org/] and
Wiki [http://wiki.magicc.org/index.php?title=Main_Page]
for further information.

The pymagicc wrapper itself is released under a BSD-3 license. For details, see LICENSE.




Citation

If you make any use of MAGICC, its license requires citing of:


M. Meinshausen, S. C. B. Raper and T. M. L. Wigley (2011). “Emulating coupled
atmosphere-ocean and carbon cycle models with a simpler model, MAGICC6: Part I
“Model Description and Calibration.” Atmospheric Chemistry and Physics 11: 1417-1456.
https://doi.org/10.5194/acp-11-1417-2011 [https://dx.doi.org/10.5194/acp-11-1417-2011]




If you use Pymagicc in your research, please additionally cite


R. Gieseke, S. N. Willner and M. Mengel, (2018). Pymagicc: A Python wrapper
for the simple climate model MAGICC. Journal of Open Source Software, 3(22),
516, https://doi.org/10.21105/joss.00516




For proper reproducibility please reference the version of Pymagicc used. In
Python it can be printed with

import pymagicc
print(pymagicc.__version__)





Pymagicc releases are archived at Zenodo and the version used should also be cited.
See https://doi.org/10.5281/zenodo.1111815.
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Installation

pip install pymagicc





On Linux and OS X the original compiled Windows binary available on
http://www.magicc.org/ and included in Pymagicc
can run using Wine [https://www.winehq.org/].

On modern 64-bit systems one needs to use the 32-bit version of Wine

sudo dpkg --add-architecture i386
sudo apt-get install wine32





On 32-bit systems Debian/Ubuntu-based systems wine can be installed with

sudo apt-get install wine





On OS X wine is available in the Homebrew package manager:

brew install wine





It should also be available in other package managers, as well as directly from the Wine project [https://wiki.winehq.org/Download].

Note that after the first install the first run of Pymagicc might be slow due
to setting up of the wine configuration and be accompanied by pop-ups or
debug output.

To run an example session using Jupyter Notebook and Python 3 you can run the
following commands to create a virtual environment venv and install an
editable version for local development:

git clone https://github.com/openscm/pymagicc.git

cd pymagicc
make venv
./venv/bin/pip install --editable .
./venv/bin/jupyter-notebook notebooks/Example.ipynb









            

          

      

      

    

  

    
      
          
            
  
Usage

import matplotlib.pyplot as plt

import pymagicc
import scmdata
from pymagicc import rcps

results = []
for scen in rcps.groupby("scenario"):
    results_scen = pymagicc.run(scen)
    results.append(results_scen)

results = scmdata.run_append(results)

temperature_rel_to_1850_1900 = (
    results
    .filter(variable="Surface Temperature", region="World")
    .relative_to_ref_period_mean(year=range(1850, 1900 + 1))
)

temperature_rel_to_1850_1900.lineplot()
plt.title("Global Mean Temperature Projection")
plt.ylabel("°C over pre-industrial (1850-1900 mean)");
# Run `plt.show()` to display the plot when running this example
# interactively or add `%matplotlib inline` on top when in a Jupyter Notebook.





[image: _images/example-plot.png]
For more example usage see this Jupyter Notebook [https://github.com/openscm/pymagicc/blob/master/notebooks/Example.ipynb].
Thanks to the Binder project [https://mybinder.org] the Notebook [https://mybinder.org/v2/gh/openscm/pymagicc/master?filepath=notebooks/Example.ipynb] can be run and modified without installing anything locally.


Use an included scenario

from pymagicc.scenarios import rcp26

rcp26.head()








Read a MAGICC scenario file

from pymagicc.scenarios import read_scen_file

scenario = read_scen_file("PATHWAY.SCEN")








Run MAGICC for a scenario

import pymagicc
from pymagicc.scenarios import read_scen_file

scenario = read_scen_file("PATHWAY.SCEN")

results = pymagicc.run(scenario)

temperature_rel_to_1850_1900 = (
    results
    .filter(variable="Surface Temperature")
    .relative_to_ref_period_mean(year=range(1850, 1900 + 1))
)








Using a different MAGICC version

A custom version of MAGICC may be used with pymagicc using the
MAGICC_EXECUTABLE_6 and MAGICC_EXECUTABLE_7 environment variables for MAGICC6
and MAGICC7 respectively. These environment variables should be set to the
location of the magicc executable (either magicc for linux/mac or
magicc.exe for Windows).
For example, a custom MAGICC7 folder located at /tmp/magicc can be used on
under Linux by setting MAGICC_EXECUTABLE_7 to /tmp/magicc/run/magicc.

Example usage in Bash:

MAGICC_EXECUTABLE_7=/tmp/magicc/run/magicc.exe make test





Or in a script:

#!/bin/bash
export MAGICC_EXECUTABLE_7=tmp/magicc/run/magicc.exe
make test











            

          

      

      

    

  

    
      
          
            
  
MAGICC variables

A list of the 82 most important variables in MAGICC, a plain-english summary of what they are and a sense of their possible ranges is given in Table S1 of the Supplementary Information of Meinshausen et al. Nature 2009 [https://media.nature.com/original/nature-assets/nature/journal/v458/n7242/extref/nature08017-s1.pdf].
A sense of the constrained distribution for seven of these variables can be found in Figure S3 of the same paper.





            

          

      

      

    

  

    
      
          
            
  
MAGICC file conventions


Input files

The MAGICC run directory contains all of MAGICC’s input files. At
the moment, we have only tested reading of these files. Hence whilst we
can also write these files, we make no guarantee that having written
them, they will a) run MAGICC or b) be handled in the expected way.

The files in the run directory follow a number of conventions, we
summarise these here (please note that this is just a summary, we are
still unsure about how strictly many of these conventions have to be
followed as we are yet to set up tests for running MAGICC with all of
these different files after they’ve been set using Pymagicc).


	Files ending in .SCEN7 and .IN are input files. They
are both the same format: some notes, then the data in space
separated columns.


	Files ending in .SCEN7 are scenario input files.


	Files ending in .IN are input files, typically related to the
historical period. The filename indicates what data is in the file
e.g. CONC.IN indicates that this file contains concentrations.






	Files ending in .CFG are config files. They are used to set
MAGICC’s configuration and are always in the format of a FORTRAN90
namelist.


	Files ending in .SCEN are emissions scenario files. These files are a legacy
format. They are used to drive MAGICC6 and can also be used to drive MAGICC7, although the results are much less predictable with MAGICC7.


	.SCEN files have to be written very carefully, in particular their metadata.
Specifically, when a .SCEN file is written, writer.metadata["description"]
is written in the fourth line of the file, writer.metadata["notes"] is
written in the fifth line of the file and all other metadata is written at the
end of the file. If description/notes is not available in
writer.metadata then these lines are automatically filled by Pymagicc.


	When .SCEN files are read, their scenario metadata is automatically
filled from the third line of the input file (similarly, scenario is also
written to the third line of the file when writing .SCEN files).






	Files ending in .prn are emissions input files for ozone
depleting substances. This file format is comprised of a header row
which contains (unlabelled) information about the first data row,
start year and end year, then some notes rows, then the data in fixed
width columns. This file format is used by MAGICC6 but has been
deprecated for MAGICC7 in favour of *EMIS.IN and *.SCEN7
files.





Column meaning

In MAGICC data and input files there are a number of columns, each of which is explained here.


	variable: the variable for which the data applies


	region: the region in which the data applies


	units: the units of the data


	time: the point in time at which the data occurs



	note that the internal convention is that state variables are start of time period values (e.g. 1st January 1990) whilst fluxes are time period averages/middle of time period values









	set: a MAGICC flag which defines what MAGICC should do with the data in the timeseries



	SET: set the given variable in the given region to the value provided (standard setting)


	ADD: add the data for the given variable in the given region to any already read in data for that variable in that region (although it is not clear to the authors of Pymagicc how exactly to use this flag)


	SUBTRACT: subtract the data for the given variable in the given region from any already read in data for that variable in that region (although it is not clear to the authors of Pymagicc how exactly to use this flag)














Column ordering and spacing

For some of MAGICC’s input files, the column ordering and spacing is crucially important.
For these files, if the columns are out of order or a single character too long/short, MAGICC will not read the data correctly and the run will be erroneous.

We check that pymagicc.io writes files with the correct column order and spacing with tests/test_io.py::test_writing_spacing_column_order.
In these tests, we check against pre-written files.
The files we use as verification can differ from the files in pymagicc/MAGICC6/run for a number of reasons, which we summarise here.


	.prn files



	data block header not read by MAGICC so not worried about differences


	first number tells MAGICC how many lines to skip to get to data block so we can remove the line between the data block header and the data block which appears in the original files


	the header is different from the original files because the original files have spurious lines of notes at the end (we do not attempt to write a reader which can handle this very confusing edge case)









	.SCEN files



	variable names aren’t read so making them match original files
isn’t a priority









	HIST*.IN files



	column width doesn’t matter as MAGICC looks for a whitespace delimiter when reading in these files, hence differences from originals are ok
















Namelists

At the top of each input file there is a namelist called thisfile_specifications. It looks something like this

&THISFILE_SPECIFICATIONS
 THISFILE_DATACOLUMNS     =    7  ,
 THISFILE_DATAROWS        =  266  ,
 THISFILE_FIRSTYEAR       = 1750  ,
 THISFILE_LASTYEAR        = 2015  ,
 THISFILE_ANNUALSTEPS     =    1  ,
 THISFILE_FIRSTDATAROW    =   99  ,
 THISFILE_UNITS           = "kt"  ,
 THISFILE_DATTYPE         = "REGIONDATA"  ,
 THISFILE_REGIONMODE      = "RCPPLUSBUNKERS"  ,
 THISFILE_TIMESERIESTYPE  = "MONTHLY"  ,
/





We summarise the meaning of these flags below:


	THISFILE_DATACOLUMNS: the number of data columns in the data file (excluding the time axis), this is required to help MAGICC pre-allocate arrays before reading


	THISFILE_DATAROWS (MAGICC7 only): the number of data rows in the data file (excluding the time axis), this is required to help MAGICC pre-allocate arrays before reading


	THISFILE_FIRSTYEAR: the first year to which the data applies


	THISFILE_LASTYEAR: the last year to which the data applies


	THISFILE_ANNUALSTEPS: how many slices each year is divided into, i.e. THISFILE_ANNUALSTEPS=1 means the data is annual, THISFILE_ANNUALSTEPS=12 means that data is monthly and THISFILE_ANNUALSTEPS=0 is a special convention to say that the data is given in irregular or larger than annual steps and hence must be interpolated by MAGICC internally


	THISFILE_FIRSTDATAROW: the first row in which data is given, this lets MAGICC skip all the header rows in the data files


	THISFILE_UNITS: the units of the data in the file, not used by MAGICC internally but provided as confirmation for the user


	THISFILE_DATTYPE: indicates the type of data provided in the file, see pymagicc/definitions/magicc_dattype_regionmode_regions.csv


	THISFILE_REGIONMODE: indicates the regions provided in the file, see pymagicc/definitions/magicc_dattype_regionmode_regions.csv. NONE is written if the supplied regions are not compatible with any of MAGICC’s internal REGIONMODE flags.


	THISFILE_TIMESERIESTYPE: indicates the type of the timeseries provided in the file. Note that this flag is only used by .MAG files at the moment (we hope to add it to MAGICC7 input and output in future). Available options: MONTHLY (monthly mean values), POINT_START_YEAR (start of year values), POINT_MID_YEAR (middle of year values), POINT_END_YEAR (end of year values), AVERAGE_YEAR_START_YEAR (average over a year, centred on Jan 1 of the stated year i.e. uses data from July of the previous year until June of the year), AVERAGE_YEAR_MID_YEAR (average over a year only using the monthly averages of the months in the specified year), AVERAGE_YEAR_END_YEAR (average over a year, centred on December 31 of the stated year i.e. uses data from July of year until June of next year).




Note

The regional set
["WORLD", "R5ASIA", "R5LAM", "R5REF", "R5MAF", "R5OECD", "BUNKERS"], which was the
standard for RCP data, is not supported by MAGICC7. Hence we provided an ‘assumed
mapping’ in pymagicc/io._InputWriter._get_data_block which, if we are trying to
write a SCEN7 file and we are given the RCP regional set, will simply assume that
it is ok to map to the MAGICC7 regions,
["WORLD", "R5.2ASIA", "R5.2LAM", "R5.2REF", "R5.2MAF", "R5.2OECD", "BUNKERS"], which are supported.




The Future

In future, the MAGICC developers are aiming to move all of MAGICC’s input and output
to the .MAG format. A marked up sample file can be found in tests/test_data.
Pymagicc supports reading and writing these files but they are currently not used to
actually run MAGICC anywhere.

To supplement the sample file, we also provide the following overview of the format.

The first section of the file is a header, for storing whatever text the user wants.
This section must always start with ---- HEADER ----. The section is ignored by
MAGICC but can be used by other readers and writers.

The next section is other metadata, in "key: value" pairs. As a result, each key
and value can only be stored and read as strings. This section must always start with
`---- METADATA ----`. The second section allows for storage of metadata, like the
global attributes section in a netcdf file. This section is also ignored by MAGICC.

The third section is a Fortran namelist, which stores the flags required for MAGICC to
be able to read the file. The flags must match the flags used by MAGICC internally
(see Namelists). In Pymagicc, these flags are written automatically, the user cannot
write them.

The fourth section is the data. This is always a data block with four header rows:
variable, todo, units, region (see Column meaning). In the data block, the first
column is the time axis and the subsequent columns are the timeseries.

This format is highly custom and specialised for use with MAGICC, with the secondary
characteristic of being somewhat human readable. Having said this, if you want to work
with the data, we strongly recommend using Pymagicc’s io module (pymagicc.io) to
allow easy conversion to more familiar Python types such as dictionaries, lists,
strings and most importantly pandas data frames.







            

          

      

      

    

  

    
      
          
            
  
MAGICC flags

This section describes some of the (magical) flags contained in
MAGICC and the gotchas which we have discovered so far. If you have an issue, please
raise it in the issue tracker [https://github.com/openscm/pymagicc/issues]
and we will do our best to assist you before documenting the solution here.

Before moving on, note that Fortran is a case-insensitive language. Thus you shouldn’t
worry if you see a flag written as MAGICC_FLAG, magicc_flag or MagICC_FlAg.
In Pymagicc, the f90nml package takes care of this case-insensitivity for us.


Conventions

MAGICC’s flags have a few repeating conventions which can make them easier to
understand. However, sometimes the naming convention conflicts with the behaviour so
it’s worth double checking if in doubt. Here we summarise a few key conventions:


	endings like 0NO1SCALE2SHIFT: in general, if these flags are set to 0 then they will do nothing, if set to 1 they will adjust the ‘input’ series to ‘target’ series by scaling (i.e. multiplying the whole series by a constant) and if set to 2 they will adjust the input series to the target series by shifting (i.e. adding/subtracting a constant to the whole series).


	ABC_NAMES: defines the variable names which belong to the group which will commonly be referred to with a prefix of ABC e.g. FGAS_NAMES: defines the F-gases in MAGICC.


	ABC_SWITCHFROMCONC2EMIS_YEAR: the year in which to switch from being concentration driven to emissions driven for the gas/group of gases ABC e.g. CO2_SWITCHFROMCONC2EMIS_YEAR defines the year in which to switch from being CO2 concentration driven to CO2 emissions driven.







Undocumented flags

In the MAGICC6 binary shipped with Pymagicc, all flags are contained in
MAGCFG_DEFAULTALL_69.CFG. Hence they are in some sense ‘documented’ and at least it
is obvious where to look in order to see what all the possible options are.

In MAGICC7, this isn’t always the case. Hence, here we provide a list of flags which
are not in MAGCFG_DEFAULTALL.CFG but are nonetheless valid and useable.


	FGAS_ADJSTFUTREMIS2PAST_0NO1SCALE: adjust future F-gas emissions to past emissions.


	MHALO_ADJSTFUTREMIS2PAST_0NO1SCALE: adjust future Montreal Protocol halogen emissions to past emissions.







Configuration flags

When you run MAGICC, you have a series of .CFG files which set parameter values.
The first two are always (and must be) MAGCFG_DEFAULTALL.CFG and
MAGCFG_USER.CFG. Exception: in the compiled binary that is shipped with
Pymagicc, the file it looks for is MAGCFG_DEFAULTALL_69.CFG, not
MAGCFG_DEFAULTALL.CFG.

After these two compulsory files, you can then specify extra .CFG files. Each of
these .CFG files is specified in FILE_TUNINGMODEL_X flags.

Gotcha: say you have FILE_TUNINGMODEL_X=ABCD, MAGICC will look for
MAGTUNE_ABCD.CFG. Note that MAGICC will not look for ABCD or ABCD.CFG.
Hence if we have FILE_TUNINGMODEL_8=PYMAGICC, then the 8th tuning file MAGICC will
look for will be MAGTUNE_PYMAGICC.CFG. This is why we write the configuration to
MAGTUNE_PYMAGICC.CFG but have FILE_TUNINGMODEL_X=PYMAGICC.

Gotcha: if FILE_TUNINGMODEL_X is set to USER, MAGICC won’t look for any
configuration file at all and will simply just move to the next FILE_TUNINGMODEL_X
flag. I think the rationale here is that you have to read MAGCFG_USER.CFG (see
above) and hence using this flag as a “don’t read” flag is safe. Fortunately if you
set FILE_TUNINGMODEL_X to an empty string i.e. “” then MAGICC will also skip that
.CFG file so there is a safer and more obvious option.

Gotcha: the first flag MAGICC6 looks at is FILE_TUNING_MODEL, without any number, whilst the rest are all of the form FILE_TUNINGMODEL_X where X is a positive integer (i.e. not zero).

Gotcha: the convention above changes in MAGICC7, where FILE_TUNINGMODEL is replaced by FILE_TUNINGMODEL_1.

Gotcha: the maximum value of X in FILE_TUNINGMODEL_X varies depending on
your binary and there’s no way to query the binary except for just trying higher and
higher X until it fails.

Gotcha: each .CFG file contains a set of parameters, each of which overwrites
any previously read parameter values. i.e. the file pointed to by
FILE_TUNINGMODEL_4 overwrites flags set by FILE_TUNINGMODEL_3 etc. However,
each .CFG file can contain FILE_TUNINGMODEL_X flags itself. Hence you could
have the following situation:


	MAGCFG_DEFAULTALL.CFG sets FILE_TUNINGMODEL=USER and FILE_TUNINGMODEL_X=USER for all X i.e. no overwrites on top of what will be read from MAGCFG_DEFAULTALL.CFG and MAGCFG_USER.CFG


	
	MAGCFG_USER.CFG sets e.g. FILE_TUNINGMODEL=ZNEXAMPLE and FILE_TUNINGMODEL_2=PYMAGICC, leaving everything else untouched
	
	hence at this point we would expect MAGICC to read in MAGCFG_DEFAULTALL.CFG, then overwrite its values with values in MAGCFG_USER.CFG, then overwrite those values with values in MAGTUNE_ZNEXAMPLE.CFG, finally overwriting those values with the values in MAGTUNE_PYMAGICC.CFG










	
	MAGTUNE_ZNEXAMPLE.CFG sets FILE_TUNINGMODEL_2=USER
	
	now MAGTUNE_PYMAGICC.CFG won’t be read at all, destroying our previous impression












An even more confusing situation is this one:


	MAGCFG_DEFAULTALL.CFG` sets FILE_TUNINGMODEL=USER and FILE_TUNINGMODEL_X=USER for all X i.e. no overwrites on top of what will be read from MAGCFG_DEFAULTALL.CFG and MAGCFG_USER.CFG


	
	MAGCFG_USER.CFG sets e.g. FILE_TUNINGMODEL=ZNEXAMPLE, FILE_TUNINGMODEL_2=RGEX and FILE_TUNINGMODEL_3=PYMAGICC, leaving everything else untouched
	
	hence at this point we would expect MAGICC to read in MAGCFG_DEFAULTALL.CFG, then overwrite its values with values in MAGCFG_USER.CFG, then overwrite those values with values in MAGTUNE_ZNEXAMPLE.CFG`, then overwrite those values with values in MAGTUNE_RGEX.CFG, finally overwriting those values with the values in MAGTUNE_PYMAGICC.CFG










	MAGTUNE_ZNEXAMPLE.CFG contains no FILE_TUNINGMODEL_X flags i.e. doesn’t change things from our previous expecations


	
	MAGTUNE_RGEX.CFG sets FILE_TUNINGMODEL=USER and FILE_TUNINGMODEL_2=USER.
	
	Intuitively, we would expect this to mean that MAGTUNE_ZNEXAMPLE.CFG and MAGTUNE_RGEX.CFG will no longer be read, but actually what will happen is that nothing will change. This is because, when MAGTUNE_RGEX.CFG is read in, it is read in after MAGICC has already looked at the value of the FILE_TUNINGMODEL and FILE_TUNINGMODEL_2 flags and hence altering this flag, at the point in time when MAGTUNE_RGEX.CFG is read in, won’t have any futher effect.












Finally one more example:


	MAGCFG_DEFAULTALL.CFG` sets FILE_TUNINGMODEL=USER and FILE_TUNINGMODEL_X=USER for all X i.e. no overwrites on top of what will be read from MAGCFG_DEFAULTALL.CFG and MAGCFG_USER.CFG


	
	MAGCFG_USER.CFG sets e.g. FILE_TUNINGMODEL=ZNEXAMPLE, FILE_TUNINGMODEL_2=RGEX and FILE_TUNINGMODEL_3=PYMAGICC, leaving everything else untouched
	
	hence at this point we would expect MAGICC to read in MAGCFG_DEFAULTALL.CFG, then overwrite its values with values in MAGCFG_USER.CFG, then overwrite those values with values in MAGTUNE_ZNEXAMPLE.CFG`, then overwrite those values with values in MAGTUNE_RGEX.CFG, finally overwriting those values with the values in MAGTUNE_PYMAGICC.CFG










	
	MAGTUNE_ZNEXAMPLE.CFG contains FILE_TUNINGMODEL_X="" for all X
	
	this means that MAGICC will skip reading any more tuning files and hence MAGTUNE_RGEX.CFG will not be read












The reason this is confusing/annoying is that you have to read, and carefully trace,
the hierarchy of every single .CFG file in order to work out what is going to
happen. The easier option is to run MAGICC and then just see what comes through in
run/PARAMETERS.OUT. To help this, there are two small functions in pymagicc.io,
namely pull_cfg_from_parameters_out_file and pull_cfg_from_parameters_out.

An outline of a function which could do this a priori (i.e. by reading the .CFG
files) might look something like this:

from os.path import join, isfile

import f90nml

def get_magicc_search_file(base):
    return "MAGTUNE_{}.CFG".format(base)

def valid_search_model(base):
    return ((base != "") and (base != "USER"))

def update_cfg_from_tuningmodel_like_magicc(cfg, tuningmodel):
    if valid_search_model(tuningmodel):
        cfg.update(f90nml.read(join(
            run_dir,
            get_magicc_search_file(tuningmodel)
        )))

    return cfg

def derive_final_cfg(run_dir, namelist_to_derive):
    try:
        cfg = f90nml.read(join(run_dir, "MAGCFG_DEFAULTALL.CFG"))
    except FileNotFoundError:
        cfg = f90nml.read(join(run_dir, "MAGCFG_DEFAULTALL_69.CFG"))

    cfg.update(f90nml.read(join(run_dir, "MAGCFG_USER.CFG")))

    # f90nml reads lowercase by default
    if "file_tuningmodel" in cfg[namelist_to_derive]:
        cfg = update_cfg_from_tuningmodel_like_magicc(
            cfg,
            cfg[namelist_to_derive]["file_tuningmodel"]
        )
    elif "file_tuningmodel_1" in cfg:
        cfg = update_cfg_from_tuningmodel_like_magicc(
            cfg,
            cfg[namelist_to_derive]["file_tuningmodel_1"]
        )

    for i in range(2, 50):
        key_to_check = "file_tuningmodel_{}".format(i)
        if key in cfg[namelist_to_derive]:
            cfg = update_cfg_from_tuningmodel_like_magicc(
                cfg,
                cfg[namelist_to_derive][key]
            )

    return cfg

# Example usage
run_dir = "/here/there/MAGICC/run"
namelist_to_derive = "all_cfgs"
output_file = "./somewhere/else/example.cfg"
derive_final_cfg(run_dir, namelist_to_derive).write(output_file)





To avoid any really unexpected, silent surprises, we want the pymagicc .CFG file,
MAGTUNE_PYMAGICC.CFG to overwrite everything else. To save trying to debug
extremely tricky overwriting setups, we enforce simple configurations in Pymagicc and
raise ValueError if they are not adhered to.


Clash with scenario flags

These ‘conventions’ become more confusing when we compare to what happens with the
emission scenario files.

In MAGICC6 it’s simple, there’s only one emissions scenario file and it goes in
FILE_EMISSIONSCENARIO=DFGH. MAGICC then looks for files that match DFGH and
DFGH.SCEN.

In MAGICC7, there are now multiple FILE_EMISSCEN_X flags (note the shift from
FILE_EMISSIONSCENARIO). The values found in the file specified in each
FILE_EMISSCEN_X flag overwrite any previously read in values.

Gotcha: The first emissions scenario file is specified by FILE_EMISSCEN (without
the number), which matches the MAGICC6 convention for FILE_TUNINGMODEL but
contradicts the MAGICC7 convention for FILE_TUNINGMODEL.

Gotcha: Say we have FILE_EMISSCEN=DFGH, MAGICC7 looks for files that match
DFGH, then DFGH.SCEN7 and then DFGH.SCEN (in that order). Hence the first
emissions scenario can be SCEN7, or SCEN, with preference being given to SCEN7 files
if there are two scenario files with the same stem (i.e. RCP26.SCEN7 is chosen
before RCP26.SCEN if FILE_EMISSCEN=RCP26).

Gotcha: In MAGICC7, only the first FILE_EMISSCEN can be a SCEN file (in
MAGICC6 there can only be SCEN files so this isn’t an issue). All other
FILE_EMISSCEN_X files can only be SCEN7 files. The rationale here (I think) is
that SCEN files don’t contain easy to read metadata hence overwriting with them is
difficult/dangerous.

Gotcha: If the scenario file has a region mode other than World, all World region data are ignored.
This means that all emissions cannot be currently stored in a single SCEN7 file as MHalo data is only
provided as a single World region, while most other species are disaggregated by region.

Gotcha: If you set FILE_EMISSCEN_X=NONE then MAGICC will just move on to the
next FILE_EMISSCEN_X flag. However, from above it’s clear that if you set
FILE_TUNINGMODEL_X=NONE, MAGICC will look for MAGTUNE_NONE.CFG, not find it
and blow up. Hence there’s a direct contradiction there too.

Gotcha: Of course the final part is that each .CFG file can overwrite the
FILE_EMISSCEN_X flags of previous .CFG hence working out which scenario will actually be run is also not trivial.









            

          

      

      

    

  

    
      
          
            
  
Development


Setup

For local development, install dependencies and an editable version of Pymagicc from a clone or download of the Pymagicc repository with

make venv
./venv/bin/pip install --editable .








Running the tests

To run the tests run

./venv/bin/pytest tests --verbose





To skip tests which run MAGICC and take longer use

./venv/bin/pytest tests --skip-slow





To get a test coverage report, run

./venv/bin/pytest --cov








Conventions


Style

To unify coding style, allowing us to focus more on writing useful code and less time worrying about formatting, black [https://github.com/ambv/black] is used.

To format the files in pymagicc and tests as well as setup.py run

make black








Csvs

In our miscellaneous csv’s, for example the definitional csv’s, we follow the following conventions to make our lives easier:


	column names are all lower case, with underscores as separators (i.e. no spaces)







Dependencies

A user of pymagicc should be able to pip install and run all of our notebooks.
This means that all of the libraries for running notebooks should be explicit dependencies, rather than being included in an extras requirement.
Whilst this means that we have more dependencies, it makes it easier for end users and avoids extremely cryptic import errors.






Building the documentation

The docs use Sphinx and can be rebuilt locally in docs/builds/html/ with

make docs








Contributing

Please report issues or discuss feature requests on Pymagicc’s
issue tracker [https://github.com/openscm/pymagicc/issues].

You can also contact the pymagicc authors via email:
mailto:rob.g@web.de,zebedee.nicholls@climate-energy-college.org




Releasing

To release a new version of Pymagicc, there are a number of steps which need to be
taken.

Firstly, ensure that all formatting is correct by running make black and make
flake8. Make any changes which they require/recommend.

Next make sure all the tests are passing. You can run the tests with make test.
Then make sure all the notebooks are passing their tests. The notebook tests can be
run with make test-notebooks.

Having passed all the formatting and tests locally, you should then push the changes
and ensure that all the code passes CI.

Next all the documentation should be checked and updated where necessary. This
includes ensuring that the Changelog contains all major changes.

Then the next version number needs to be chosen. We follow
Semantic versioning [https://semver.org/], this means that we have versions which
are in the format “vMajor.Minor.Patch”. We then increment the:


	‘Major’ when we make backwards-incompatible API changes


	‘Minor’ when we add functionality in a backwards-compatible way


	‘Patch’ when we make backwards-compatible bug fixes




Having performed all these steps, tag the new release with git tag vX.Y.Z. Push
all the changes to GitHub with

git push origin master --tags





Then, a new version can be released on PyPI (see notes below about setting up PyPI and
test releases) with (getting setup instructions can be found here [https://blog.jetbrains.com/pycharm/2017/05/how-to-publish-your-package-on-pypi/])

make publish-on-pypi





To test the released version, one can run

make test-pypi-install





to install Pymagicc in a temporary directory and print its version number.

To ensure the latest Pymagicc version can run in the Mybinder notebook click
the “Launch Binder” link in the Readme on GitHub. This build might take a while.
The Binder notebook will install the latest version available on PyPI.

Finally, the new version needs to be turned into a release. This requires visiting
https://github.com/openscm/pymagicc/releases, pressing ‘Draft a new release’,
choosing the tag you just pushed, filling out the form and pressing ‘Publish release’.
Having done these steps, the package will be automatically archived on
Zenodo [https://doi.org/10.5281/zenodo.1111815].


Setting up PyPI

To setup an account with PyPI that will work with our Makefile, follow the ‘Register for PyPI’ section of this guide [https://blog.jetbrains.com/pycharm/2017/05/how-to-publish-your-package-on-pypi/]. We repeat the key details here.

You must first register for PyPI and the test PyPI sites at https://pypi.org/account/register/ and https://test.pypi.org/account/register/ respectively. Then, in your home directory you need to create a file called .pypirc which has the following information.

[distutils]
index-servers=
    testpypi
    pypi

[testpypi]
repository = https://testpypi.python.org/pypi
username = name_of_the_user
password = hunter2  # optional, otherwise you have to type it everytime

[pypi]
repository = https://pypi.python.org/pypi
username = name_of_the_user
password = hunter2  # optional, otherwise you have to type it everytime








Test release

To test publishing on PyPI’s testing instance it is possible to use the
publish-on-testpypi and test-testpypi-install tasks. Versions
uploaded there should be deleted after testing.









            

          

      

      

    

  

    
      
          
            
  
pymagicc


	
pymagicc.run(scenario, magicc_version=6, **kwargs)

	Run a MAGICC scenario and return output data and (optionally) config parameters.

As a reminder, putting out_parameters=1 will cause MAGICC to write out its
parameters into out/PARAMETERS.OUT and they will then be read into
output.metadata["parameters"] where output is the returned object.


	Parameters

	
	scenario (pymagicc.io.MAGICCData) – Scenario to run


	magicc_version (int) – MAGICC version to use for the run


	**kwargs – Parameters overwriting default parameters






	Raises

	ValueError – If the magicc_version is not available



	Returns

	output – Output of the run with the data in the df attribute and parameters and
other metadata in the metadata attribute



	Return type

	pymagicc.io.MAGICCData













            

          

      

      

    

  

    
      
          
            
  
pymagicc.core


	
class pymagicc.core.MAGICC6(root_dir=None, strict=True)

	Bases: pymagicc.core.MAGICCBase


	
property binary_name

	Name of the MAGICC binary file


	Returns

	Name of the binary file



	Return type

	str










	
check_config()

	Check that our MAGICC .CFG files are set to safely work with PYMAGICC

For further detail about why this is required, please see MAGICC flags.


	Raises

	ValueError – If we are not certain that the config written by PYMAGICC will overwrite
    all other config i.e. that there will be no unexpected behaviour. A
    ValueError will also be raised if the user tries to use more than one
    scenario file.










	
create_copy()

	Initialises a temporary directory structure and copy of MAGICC
configuration files and binary.

The root folder and bin folders are copied (not recursively). The
run folder is copied recursively.






	
property default_config

	Default configuration to use in a run






	
diagnose_ecs(**kwargs)

	Diagnose ECS

The equilibrium climate sensitivity (ECS), is the equilibrium global-mean
temperature response to an instantaneous doubling of atmospheric CO2
concentrations (abrupt-2xCO2 experiment).

Please note that sometimes the run length won’t be long enough to allow
MAGICC’s oceans to fully equilibrate and hence the ECS value might not be what
you expect (it should match the value of core_climatesensitivity).


	Parameters

	**kwargs – parameter values to use in the diagnosis e.g. core_climatesensitivity=4



	Returns

	Dictionary with keys: “ecs” - the diagnosed ECS; “timeseries” - the
relevant model input and output timeseries used in the experiment i.e.
atmospheric CO2 concentrations, inverse CO2 emissions, total radiative
forcing and global-mean surface temperature



	Return type

	dict










	
diagnose_tcr_ecs_tcre(**kwargs)

	Diagnose TCR, ECS and TCRE

The transient climate response (TCR), is the global-mean temperature response
per unit cumulative CO2 emissions at the time at which atmospheric CO2
concentrations double in an experiment where atmospheric CO2 concentrations
are increased at 1% per year from pre-industrial levels (1pctCO2 experiment).

The equilibrium climate sensitivity (ECS), is the equilibrium global-mean
temperature response to an instantaneous doubling of atmospheric CO2
concentrations (abrupt-2xCO2 experiment).

The transient climate response to emissions (TCRE), is the global-mean
temperature response per unit cumulative CO2 emissions at the time at which
atmospheric CO2 concentrations double in the 1pctCO2 experiment.

Please note that sometimes the run length won’t be long enough to allow
MAGICC’s oceans to fully equilibrate and hence the ECS value might not be what
you expect (it should match the value of core_climatesensitivity).


	Parameters

	**kwargs – parameter values to use in the diagnosis e.g. core_climatesensitivity=4



	Returns

	Dictionary with keys: “ecs” - the diagnosed ECS; “tcr” - the diagnosed
TCR; “tcre” - the diagnosed TCRE; “timeseries” - the relevant model input
and output timeseries used in the experiment i.e. atmospheric CO2
concentrations, inverse CO2 emissions, total radiative forcing and
global-mean surface temperature



	Return type

	dict










	
diagnose_tcr_tcre(**kwargs)

	Diagnose TCR and TCRE

The transient climate response (TCR), is the global-mean temperature response
per unit cumulative CO2 emissions at the time at which atmospheric CO2
concentrations double in an experiment where atmospheric CO2 concentrations
are increased at 1% per year from pre-industrial levels (1pctCO2 experiment).

The transient climate response to emissions (TCRE), is the global-mean
temperature response per unit cumulative CO2 emissions at the time at which
atmospheric CO2 concentrations double in the 1pctCO2 experiment.


	Parameters

	**kwargs – parameter values to use in the diagnosis e.g. core_climatesensitivity=4



	Returns

	Dictionary with keys: “tcr” - the diagnosed TCR; “tcre” - the diagnosed
TCRE; “timeseries” - the relevant model input and output timeseries used
in the experiment i.e. atmospheric CO2 concentrations, inverse CO2
emissions, total radiative forcing and global-mean surface temperature



	Return type

	dict










	
get_ecs_from_diagnosis_results(results_ecs_run)

	Diagnose ECS from the results of the abrupt-2xCO2 experiment


	Parameters

	results_ecs_run (ScmRun) – Results of the abrupt-2xCO2 experiment, must contain atmospheric CO2
concentrations, total radiative forcing and surface temperature.



	Returns

	ecs – ECS diagnosed from results_ecs_run



	Return type

	pint.quantity.Quantity










	
get_executable()

	Get path to MAGICC executable being used


	Returns

	Path to MAGICC executable being used



	Return type

	str










	
get_tcr_tcre_from_diagnosis_results(results_tcr_tcre_run)

	Diagnose TCR and TCRE from the results of the 1pctCO2 experiment


	Parameters

	results_tcr_tcre_run (ScmRun) – Results of the 1pctCO2 experiment, must contain atmospheric CO2
concentrations, inverse CO2 emissions, total radiative forcing and
surface temperature.



	Returns

	tcr, tcre – TCR and TCRE diagnosed from results_tcr_tcre_run



	Return type

	pint.quantity.Quantity, pint.quantity.Quantity










	
property original_dir

	Directory of the MAGICC package.

This is the directory which contains the run and out folders.


	Returns

	Path of the MAGICC package



	Return type

	str










	
property out_dir

	Output directory of the MAGICC package.

This path always ends in out.


	Returns

	Path of the output directory



	Return type

	str










	
read_parameters()

	Read a parameters.out file


	Returns

	A dictionary containing all the configuration used by MAGICC



	Return type

	dict










	
remove_temp_copy()

	Removes a temporary copy of the MAGICC version shipped with Pymagicc.






	
run(scenario=None, only=None, debug=False, **kwargs)

	Run MAGICC and parse the output.

As a reminder, putting out_parameters=1 will cause MAGICC to write out its
parameters into out/PARAMETERS.OUT and they will then be read into
output.metadata["parameters"] where output is the returned object.

Any logged output from running magicc will be in``output.metadata[“stderr”]``.
For MAGICC7 and above, The level of logging can be controlled with the
debug argument.

Any subannual files output by MAGICC will be ignored by this function. These
files can be read in manually using pymagicc.io.MAGICCData directly.


	Parameters

	
	scenario (pymagicc.io.MAGICCData) – Scenario to run. If None MAGICC will simply run with whatever config has
already been set.


	only (list of str) – If not None, only extract variables in this list.


	debug ({True, False, "verbose"}) – If true, MAGICC will run in debug mode with the maximum amount of logging.
If “verbose”, MAGICC will be run in verbose mode.


	kwargs – Other config values to pass to MAGICC for the run






	Returns

	MAGICCData object containing that data in its df attribute and
metadata and parameters (depending on the value of include_parameters)
in its metadata attribute.



	Return type

	pymagicc.io.MAGICCData



	Raises

	
	ValueError – If no output is found which matches the list specified in only.


	subprocess.CalledProcessError – If MAGICC fails to run. Check the ‘stderr’ key of the result’s metadata
    attribute to inspect the results output from MAGICC.


	ValueError – The user attempts to use debug with MAGICC6













	
property run_dir

	Run directory of the MAGICC package.

This path always ends in run.


	Returns

	Path of the run directory



	Return type

	str










	
set_config(filename='MAGTUNE_PYMAGICC.CFG', top_level_key='nml_allcfgs', conflict='warn', **kwargs)

	Create a configuration file for MAGICC.

Writes a fortran namelist in run_dir.


	Parameters

	
	filename (str) – Name of configuration file to write


	top_level_key (str) – Name of namelist to be written in the
configuration file


	conflict ({'warn', 'ignore'}) – If ‘warn’, when a flag needs to be replaced by a different name (because,
for example, the flag name changed between MAGICC versions), a warning is
raised. If ‘ignore’, no warning is raised when a replacement is required.


	kwargs – Other parameters to pass to the configuration file. No
validation on the parameters is performed.






	Returns

	The contents of the namelist which was written to file



	Return type

	dict






Warning

If a key is renamed, a warning is raised




	Raises

	ValueError – An invalid value for conflict is supplied










	
set_emission_scenario_setup(scenario, config_dict)

	Set the emissions flags correctly.


	Parameters

	
	scenario (pymagicc.io.MAGICCData) – Scenario to run.


	config_dict (dict) – Dictionary with current input configurations which is to be validated and
updated where necessary.






	Returns

	Updated configuration



	Return type

	dict










	
set_output_variables(write_ascii=True, write_binary=False, **kwargs)

	Set the output configuration, minimising output as much as possible

There are a number of configuration parameters which control which variables
are written to file and in which format. Limiting the variables that are
written to file can greatly speed up the running of MAGICC. By default,
calling this function without specifying any variables will disable all output
by setting all of MAGICC’s out_xx flags to 0.

This convenience function should not be confused with set_config or
update_config which allow the user to set/update the configuration flags
directly, without the more convenient syntax and default behaviour provided by
this function.


	Parameters

	
	write_ascii (bool) – If true, MAGICC is configured to write output files as human readable ascii files.


	write_binary (bool) – If true, MAGICC is configured to write binary output files. These files are much faster
to process and write, but are not human readable.


	**kwargs – List of variables to write out. A list of possible options are as follows. This
may not be a complete list.

’emissions’,
‘gwpemissions’,
‘sum_gwpemissions’,
‘concentrations’,
‘carboncycle’,
‘forcing’,
‘surfaceforcing’,
‘permafrost’,
‘temperature’,
‘sealevel’,
‘parameters’,
‘misc’,
‘lifetimes’,
‘timeseriesmix’,
‘rcpdata’,
‘summaryidx’,
‘inverseemis’,
‘tempoceanlayers’,
‘oceanarea’,
‘heatuptake’,
‘warnings’,
‘precipinput’,
‘aogcmtuning’,
‘ccycletuning’,
‘observationaltuning’,
‘keydata_1’,
‘keydata_2’















	
set_years(startyear=1765, endyear=2100)

	Set the start and end dates of the simulations.


	Parameters

	
	startyear (int) – Start year of the simulation


	endyear (int) – End year of the simulation






	Returns

	The contents of the namelist



	Return type

	dict










	
set_zero_config()

	Set config such that radiative forcing and temperature output will be zero

This method is intended as a convenience only, it does not handle everything in
an obvious way. Adjusting the parameter settings still requires great care and
may behave unepexctedly.






	
update_config(filename='MAGTUNE_PYMAGICC.CFG', top_level_key='nml_allcfgs', conflict='warn', **kwargs)

	Updates a configuration file for MAGICC

Updates the contents of a fortran namelist in the run directory,
creating a new namelist if none exists.


	Parameters

	
	filename (str) – Name of configuration file to write


	top_level_key (str) – Name of namelist to be written in the
configuration file


	conflict ({'warn', 'ignore'}) – If ‘warn’, when a flag needs to be replaced by a different name (because,
for example, the flag name changed between MAGICC versions), a warning is
raised. If ‘ignore’, no warning is raised when a replacement is required.


	kwargs – Other parameters to pass to the configuration file. No
validation on the parameters is performed.






	Returns

	The contents of the namelist which was written to file



	Return type

	dict






Warning

If a key is renamed, a warning is raised




	Raises

	ValueError – An invalid value for conflict is supplied










	
version = 6

	




	
write(mdata, name)

	Write an input file to disk


	Parameters

	
	mdata (pymagicc.io.MAGICCData) – A MAGICCData instance with the data to write


	name (str) – The name of the file to write. The file will be written to the MAGICC
instance’s run directory i.e. self.run_dir

















	
class pymagicc.core.MAGICC7(root_dir=None, strict=True)

	Bases: pymagicc.core.MAGICCBase


	
property binary_name

	Name of the MAGICC binary file


	Returns

	Name of the binary file



	Return type

	str










	
check_config()

	Check that our MAGICC .CFG files are set to safely work with PYMAGICC

For further detail about why this is required, please see MAGICC flags.


	Raises

	ValueError – If we are not certain that the config written by PYMAGICC will overwrite
    all other config i.e. that there will be no unexpected behaviour. A
    ValueError will also be raised if the user tries to use more than one
    scenario file.










	
create_copy()

	Initialises a temporary directory structure and copy of MAGICC
configuration files and binary.

This will also overwrite the value of all file_tuningmodel_x flags to
ensure that Pymagicc’s configurations will be read. If self.strict, this
will also overwrite the value of all file_emisscen_x flags to ensure that
only Pymagicc’s scenario input is used. This overwrite behaviour can be
removed once the MAGICC7 binary is publicly released as we can then create a
Pymagicc specific MAGCFG_USER.CFG rather than relying on whatever is in the
user’s current copy.






	
property default_config

	Default configuration for a run


	Returns

	Namelist object containing the default configuration



	Return type

	f90nml.Namelist










	
diagnose_ecs(**kwargs)

	Diagnose ECS

The equilibrium climate sensitivity (ECS), is the equilibrium global-mean
temperature response to an instantaneous doubling of atmospheric CO2
concentrations (abrupt-2xCO2 experiment).

Please note that sometimes the run length won’t be long enough to allow
MAGICC’s oceans to fully equilibrate and hence the ECS value might not be what
you expect (it should match the value of core_climatesensitivity).


	Parameters

	**kwargs – parameter values to use in the diagnosis e.g. core_climatesensitivity=4



	Returns

	Dictionary with keys: “ecs” - the diagnosed ECS; “timeseries” - the
relevant model input and output timeseries used in the experiment i.e.
atmospheric CO2 concentrations, inverse CO2 emissions, total radiative
forcing and global-mean surface temperature



	Return type

	dict










	
diagnose_tcr_ecs_tcre(**kwargs)

	Diagnose TCR, ECS and TCRE

The transient climate response (TCR), is the global-mean temperature response
per unit cumulative CO2 emissions at the time at which atmospheric CO2
concentrations double in an experiment where atmospheric CO2 concentrations
are increased at 1% per year from pre-industrial levels (1pctCO2 experiment).

The equilibrium climate sensitivity (ECS), is the equilibrium global-mean
temperature response to an instantaneous doubling of atmospheric CO2
concentrations (abrupt-2xCO2 experiment).

The transient climate response to emissions (TCRE), is the global-mean
temperature response per unit cumulative CO2 emissions at the time at which
atmospheric CO2 concentrations double in the 1pctCO2 experiment.

Please note that sometimes the run length won’t be long enough to allow
MAGICC’s oceans to fully equilibrate and hence the ECS value might not be what
you expect (it should match the value of core_climatesensitivity).


	Parameters

	**kwargs – parameter values to use in the diagnosis e.g. core_climatesensitivity=4



	Returns

	Dictionary with keys: “ecs” - the diagnosed ECS; “tcr” - the diagnosed
TCR; “tcre” - the diagnosed TCRE; “timeseries” - the relevant model input
and output timeseries used in the experiment i.e. atmospheric CO2
concentrations, inverse CO2 emissions, total radiative forcing and
global-mean surface temperature



	Return type

	dict










	
diagnose_tcr_tcre(**kwargs)

	Diagnose TCR and TCRE

The transient climate response (TCR), is the global-mean temperature response
per unit cumulative CO2 emissions at the time at which atmospheric CO2
concentrations double in an experiment where atmospheric CO2 concentrations
are increased at 1% per year from pre-industrial levels (1pctCO2 experiment).

The transient climate response to emissions (TCRE), is the global-mean
temperature response per unit cumulative CO2 emissions at the time at which
atmospheric CO2 concentrations double in the 1pctCO2 experiment.


	Parameters

	**kwargs – parameter values to use in the diagnosis e.g. core_climatesensitivity=4



	Returns

	Dictionary with keys: “tcr” - the diagnosed TCR; “tcre” - the diagnosed
TCRE; “timeseries” - the relevant model input and output timeseries used
in the experiment i.e. atmospheric CO2 concentrations, inverse CO2
emissions, total radiative forcing and global-mean surface temperature



	Return type

	dict










	
get_ecs_from_diagnosis_results(results_ecs_run)

	Diagnose ECS from the results of the abrupt-2xCO2 experiment


	Parameters

	results_ecs_run (ScmRun) – Results of the abrupt-2xCO2 experiment, must contain atmospheric CO2
concentrations, total radiative forcing and surface temperature.



	Returns

	ecs – ECS diagnosed from results_ecs_run



	Return type

	pint.quantity.Quantity










	
get_executable()

	Get path to MAGICC executable being used


	Returns

	Path to MAGICC executable being used



	Return type

	str










	
get_tcr_tcre_from_diagnosis_results(results_tcr_tcre_run)

	Diagnose TCR and TCRE from the results of the 1pctCO2 experiment


	Parameters

	results_tcr_tcre_run (ScmRun) – Results of the 1pctCO2 experiment, must contain atmospheric CO2
concentrations, inverse CO2 emissions, total radiative forcing and
surface temperature.



	Returns

	tcr, tcre – TCR and TCRE diagnosed from results_tcr_tcre_run



	Return type

	pint.quantity.Quantity, pint.quantity.Quantity










	
property original_dir

	Directory of the MAGICC package.

This is the directory which contains the run and out folders.


	Returns

	Path of the MAGICC package



	Return type

	str










	
property out_dir

	Output directory of the MAGICC package.

This path always ends in out.


	Returns

	Path of the output directory



	Return type

	str










	
read_parameters()

	Read a parameters.out file


	Returns

	A dictionary containing all the configuration used by MAGICC



	Return type

	dict










	
remove_temp_copy()

	Removes a temporary copy of the MAGICC version shipped with Pymagicc.






	
run(scenario=None, only=None, debug=False, **kwargs)

	Run MAGICC and parse the output.

As a reminder, putting out_parameters=1 will cause MAGICC to write out its
parameters into out/PARAMETERS.OUT and they will then be read into
output.metadata["parameters"] where output is the returned object.

Any logged output from running magicc will be in``output.metadata[“stderr”]``.
For MAGICC7 and above, The level of logging can be controlled with the
debug argument.

Any subannual files output by MAGICC will be ignored by this function. These
files can be read in manually using pymagicc.io.MAGICCData directly.


	Parameters

	
	scenario (pymagicc.io.MAGICCData) – Scenario to run. If None MAGICC will simply run with whatever config has
already been set.


	only (list of str) – If not None, only extract variables in this list.


	debug ({True, False, "verbose"}) – If true, MAGICC will run in debug mode with the maximum amount of logging.
If “verbose”, MAGICC will be run in verbose mode.


	kwargs – Other config values to pass to MAGICC for the run






	Returns

	MAGICCData object containing that data in its df attribute and
metadata and parameters (depending on the value of include_parameters)
in its metadata attribute.



	Return type

	pymagicc.io.MAGICCData



	Raises

	
	ValueError – If no output is found which matches the list specified in only.


	subprocess.CalledProcessError – If MAGICC fails to run. Check the ‘stderr’ key of the result’s metadata
    attribute to inspect the results output from MAGICC.


	ValueError – The user attempts to use debug with MAGICC6













	
property run_dir

	Run directory of the MAGICC package.

This path always ends in run.


	Returns

	Path of the run directory



	Return type

	str










	
set_config(filename='MAGTUNE_PYMAGICC.CFG', top_level_key='nml_allcfgs', conflict='warn', **kwargs)

	Create a configuration file for MAGICC.

Writes a fortran namelist in run_dir.


	Parameters

	
	filename (str) – Name of configuration file to write


	top_level_key (str) – Name of namelist to be written in the
configuration file


	conflict ({'warn', 'ignore'}) – If ‘warn’, when a flag needs to be replaced by a different name (because,
for example, the flag name changed between MAGICC versions), a warning is
raised. If ‘ignore’, no warning is raised when a replacement is required.


	kwargs – Other parameters to pass to the configuration file. No
validation on the parameters is performed.






	Returns

	The contents of the namelist which was written to file



	Return type

	dict






Warning

If a key is renamed, a warning is raised




	Raises

	ValueError – An invalid value for conflict is supplied










	
set_emission_scenario_setup(scenario, config_dict)

	Set the emissions flags correctly.


	Parameters

	
	scenario (pymagicc.io.MAGICCData) – Scenario to run.


	config_dict (dict) – Dictionary with current input configurations which is to be validated and
updated where necessary.






	Returns

	Updated configuration



	Return type

	dict










	
set_output_variables(write_ascii=True, write_binary=False, **kwargs)

	Set the output configuration, minimising output as much as possible

There are a number of configuration parameters which control which variables
are written to file and in which format. Limiting the variables that are
written to file can greatly speed up the running of MAGICC. By default,
calling this function without specifying any variables will disable all output
by setting all of MAGICC’s out_xx flags to 0.

This convenience function should not be confused with set_config or
update_config which allow the user to set/update the configuration flags
directly, without the more convenient syntax and default behaviour provided by
this function.


	Parameters

	
	write_ascii (bool) – If true, MAGICC is configured to write output files as human readable ascii files.


	write_binary (bool) – If true, MAGICC is configured to write binary output files. These files are much faster
to process and write, but are not human readable.


	**kwargs – List of variables to write out. A list of possible options are as follows. This
may not be a complete list.

’emissions’,
‘gwpemissions’,
‘sum_gwpemissions’,
‘concentrations’,
‘carboncycle’,
‘forcing’,
‘surfaceforcing’,
‘permafrost’,
‘temperature’,
‘sealevel’,
‘parameters’,
‘misc’,
‘lifetimes’,
‘timeseriesmix’,
‘rcpdata’,
‘summaryidx’,
‘inverseemis’,
‘tempoceanlayers’,
‘oceanarea’,
‘heatuptake’,
‘warnings’,
‘precipinput’,
‘aogcmtuning’,
‘ccycletuning’,
‘observationaltuning’,
‘keydata_1’,
‘keydata_2’















	
set_years(startyear=1765, endyear=2100)

	Set the start and end dates of the simulations.


	Parameters

	
	startyear (int) – Start year of the simulation


	endyear (int) – End year of the simulation






	Returns

	The contents of the namelist



	Return type

	dict










	
set_zero_config()

	Set config such that radiative forcing and temperature output will be zero

This method is intended as a convenience only, it does not handle everything in
an obvious way. Adjusting the parameter settings still requires great care and
may behave unepexctedly.






	
update_config(filename='MAGTUNE_PYMAGICC.CFG', top_level_key='nml_allcfgs', conflict='warn', **kwargs)

	Updates a configuration file for MAGICC

Updates the contents of a fortran namelist in the run directory,
creating a new namelist if none exists.


	Parameters

	
	filename (str) – Name of configuration file to write


	top_level_key (str) – Name of namelist to be written in the
configuration file


	conflict ({'warn', 'ignore'}) – If ‘warn’, when a flag needs to be replaced by a different name (because,
for example, the flag name changed between MAGICC versions), a warning is
raised. If ‘ignore’, no warning is raised when a replacement is required.


	kwargs – Other parameters to pass to the configuration file. No
validation on the parameters is performed.






	Returns

	The contents of the namelist which was written to file



	Return type

	dict






Warning

If a key is renamed, a warning is raised




	Raises

	ValueError – An invalid value for conflict is supplied










	
version = 7

	




	
write(mdata, name)

	Write an input file to disk


	Parameters

	
	mdata (pymagicc.io.MAGICCData) – A MAGICCData instance with the data to write


	name (str) – The name of the file to write. The file will be written to the MAGICC
instance’s run directory i.e. self.run_dir

















	
class pymagicc.core.MAGICCBase(root_dir=None, strict=True)

	Bases: object

Provides access to the MAGICC binary and configuration.

To enable multiple MAGICC ‘setups’ to be configured independently,
the MAGICC directory containing the input files, configuration
and binary is copied to a new folder. The configuration in this
MAGICC copy can then be edited without impacting other instances or your
original MAGICC distribution.

A MAGICC instance first has to be setup by calling
create_copy. If many model runs are being performed this step only has
to be performed once. The run method can then be called many times
without re-copying the files each time. Between each call to run, the
configuration files can be updated to perform runs with different
configurations.


	Parameters

	root_dir (str) – If root_dir is supplied, an existing MAGICC ‘setup’ is
used.






	
property binary_name

	Name of the MAGICC binary file


	Returns

	Name of the binary file



	Return type

	str










	
check_config()

	Check that our MAGICC .CFG files are set to safely work with PYMAGICC

For further detail about why this is required, please see MAGICC flags.


	Raises

	ValueError – If we are not certain that the config written by PYMAGICC will overwrite
    all other config i.e. that there will be no unexpected behaviour. A
    ValueError will also be raised if the user tries to use more than one
    scenario file.










	
create_copy()

	Initialises a temporary directory structure and copy of MAGICC
configuration files and binary.

The root folder and bin folders are copied (not recursively). The
run folder is copied recursively.






	
property default_config

	Default configuration for a run


	Returns

	Namelist object containing the default configuration



	Return type

	f90nml.Namelist










	
diagnose_ecs(**kwargs)

	Diagnose ECS

The equilibrium climate sensitivity (ECS), is the equilibrium global-mean
temperature response to an instantaneous doubling of atmospheric CO2
concentrations (abrupt-2xCO2 experiment).

Please note that sometimes the run length won’t be long enough to allow
MAGICC’s oceans to fully equilibrate and hence the ECS value might not be what
you expect (it should match the value of core_climatesensitivity).


	Parameters

	**kwargs – parameter values to use in the diagnosis e.g. core_climatesensitivity=4



	Returns

	Dictionary with keys: “ecs” - the diagnosed ECS; “timeseries” - the
relevant model input and output timeseries used in the experiment i.e.
atmospheric CO2 concentrations, inverse CO2 emissions, total radiative
forcing and global-mean surface temperature



	Return type

	dict










	
diagnose_tcr_ecs_tcre(**kwargs)

	Diagnose TCR, ECS and TCRE

The transient climate response (TCR), is the global-mean temperature response
per unit cumulative CO2 emissions at the time at which atmospheric CO2
concentrations double in an experiment where atmospheric CO2 concentrations
are increased at 1% per year from pre-industrial levels (1pctCO2 experiment).

The equilibrium climate sensitivity (ECS), is the equilibrium global-mean
temperature response to an instantaneous doubling of atmospheric CO2
concentrations (abrupt-2xCO2 experiment).

The transient climate response to emissions (TCRE), is the global-mean
temperature response per unit cumulative CO2 emissions at the time at which
atmospheric CO2 concentrations double in the 1pctCO2 experiment.

Please note that sometimes the run length won’t be long enough to allow
MAGICC’s oceans to fully equilibrate and hence the ECS value might not be what
you expect (it should match the value of core_climatesensitivity).


	Parameters

	**kwargs – parameter values to use in the diagnosis e.g. core_climatesensitivity=4



	Returns

	Dictionary with keys: “ecs” - the diagnosed ECS; “tcr” - the diagnosed
TCR; “tcre” - the diagnosed TCRE; “timeseries” - the relevant model input
and output timeseries used in the experiment i.e. atmospheric CO2
concentrations, inverse CO2 emissions, total radiative forcing and
global-mean surface temperature



	Return type

	dict










	
diagnose_tcr_tcre(**kwargs)

	Diagnose TCR and TCRE

The transient climate response (TCR), is the global-mean temperature response
per unit cumulative CO2 emissions at the time at which atmospheric CO2
concentrations double in an experiment where atmospheric CO2 concentrations
are increased at 1% per year from pre-industrial levels (1pctCO2 experiment).

The transient climate response to emissions (TCRE), is the global-mean
temperature response per unit cumulative CO2 emissions at the time at which
atmospheric CO2 concentrations double in the 1pctCO2 experiment.


	Parameters

	**kwargs – parameter values to use in the diagnosis e.g. core_climatesensitivity=4



	Returns

	Dictionary with keys: “tcr” - the diagnosed TCR; “tcre” - the diagnosed
TCRE; “timeseries” - the relevant model input and output timeseries used
in the experiment i.e. atmospheric CO2 concentrations, inverse CO2
emissions, total radiative forcing and global-mean surface temperature



	Return type

	dict










	
get_ecs_from_diagnosis_results(results_ecs_run)

	Diagnose ECS from the results of the abrupt-2xCO2 experiment


	Parameters

	results_ecs_run (ScmRun) – Results of the abrupt-2xCO2 experiment, must contain atmospheric CO2
concentrations, total radiative forcing and surface temperature.



	Returns

	ecs – ECS diagnosed from results_ecs_run



	Return type

	pint.quantity.Quantity










	
get_executable()

	Get path to MAGICC executable being used


	Returns

	Path to MAGICC executable being used



	Return type

	str










	
get_tcr_tcre_from_diagnosis_results(results_tcr_tcre_run)

	Diagnose TCR and TCRE from the results of the 1pctCO2 experiment


	Parameters

	results_tcr_tcre_run (ScmRun) – Results of the 1pctCO2 experiment, must contain atmospheric CO2
concentrations, inverse CO2 emissions, total radiative forcing and
surface temperature.



	Returns

	tcr, tcre – TCR and TCRE diagnosed from results_tcr_tcre_run



	Return type

	pint.quantity.Quantity, pint.quantity.Quantity










	
property original_dir

	Directory of the MAGICC package.

This is the directory which contains the run and out folders.


	Returns

	Path of the MAGICC package



	Return type

	str










	
property out_dir

	Output directory of the MAGICC package.

This path always ends in out.


	Returns

	Path of the output directory



	Return type

	str










	
read_parameters()

	Read a parameters.out file


	Returns

	A dictionary containing all the configuration used by MAGICC



	Return type

	dict










	
remove_temp_copy()

	Removes a temporary copy of the MAGICC version shipped with Pymagicc.






	
run(scenario=None, only=None, debug=False, **kwargs)

	Run MAGICC and parse the output.

As a reminder, putting out_parameters=1 will cause MAGICC to write out its
parameters into out/PARAMETERS.OUT and they will then be read into
output.metadata["parameters"] where output is the returned object.

Any logged output from running magicc will be in``output.metadata[“stderr”]``.
For MAGICC7 and above, The level of logging can be controlled with the
debug argument.

Any subannual files output by MAGICC will be ignored by this function. These
files can be read in manually using pymagicc.io.MAGICCData directly.


	Parameters

	
	scenario (pymagicc.io.MAGICCData) – Scenario to run. If None MAGICC will simply run with whatever config has
already been set.


	only (list of str) – If not None, only extract variables in this list.


	debug ({True, False, "verbose"}) – If true, MAGICC will run in debug mode with the maximum amount of logging.
If “verbose”, MAGICC will be run in verbose mode.


	kwargs – Other config values to pass to MAGICC for the run






	Returns

	MAGICCData object containing that data in its df attribute and
metadata and parameters (depending on the value of include_parameters)
in its metadata attribute.



	Return type

	pymagicc.io.MAGICCData



	Raises

	
	ValueError – If no output is found which matches the list specified in only.


	subprocess.CalledProcessError – If MAGICC fails to run. Check the ‘stderr’ key of the result’s metadata
    attribute to inspect the results output from MAGICC.


	ValueError – The user attempts to use debug with MAGICC6













	
property run_dir

	Run directory of the MAGICC package.

This path always ends in run.


	Returns

	Path of the run directory



	Return type

	str










	
set_config(filename='MAGTUNE_PYMAGICC.CFG', top_level_key='nml_allcfgs', conflict='warn', **kwargs)

	Create a configuration file for MAGICC.

Writes a fortran namelist in run_dir.


	Parameters

	
	filename (str) – Name of configuration file to write


	top_level_key (str) – Name of namelist to be written in the
configuration file


	conflict ({'warn', 'ignore'}) – If ‘warn’, when a flag needs to be replaced by a different name (because,
for example, the flag name changed between MAGICC versions), a warning is
raised. If ‘ignore’, no warning is raised when a replacement is required.


	kwargs – Other parameters to pass to the configuration file. No
validation on the parameters is performed.






	Returns

	The contents of the namelist which was written to file



	Return type

	dict






Warning

If a key is renamed, a warning is raised




	Raises

	ValueError – An invalid value for conflict is supplied










	
set_emission_scenario_setup(scenario, config_dict)

	Set the emissions flags correctly.


	Parameters

	
	scenario (pymagicc.io.MAGICCData) – Scenario to run.


	config_dict (dict) – Dictionary with current input configurations which is to be validated and
updated where necessary.






	Returns

	Updated configuration



	Return type

	dict










	
set_output_variables(write_ascii=True, write_binary=False, **kwargs)

	Set the output configuration, minimising output as much as possible

There are a number of configuration parameters which control which variables
are written to file and in which format. Limiting the variables that are
written to file can greatly speed up the running of MAGICC. By default,
calling this function without specifying any variables will disable all output
by setting all of MAGICC’s out_xx flags to 0.

This convenience function should not be confused with set_config or
update_config which allow the user to set/update the configuration flags
directly, without the more convenient syntax and default behaviour provided by
this function.


	Parameters

	
	write_ascii (bool) – If true, MAGICC is configured to write output files as human readable ascii files.


	write_binary (bool) – If true, MAGICC is configured to write binary output files. These files are much faster
to process and write, but are not human readable.


	**kwargs – List of variables to write out. A list of possible options are as follows. This
may not be a complete list.

’emissions’,
‘gwpemissions’,
‘sum_gwpemissions’,
‘concentrations’,
‘carboncycle’,
‘forcing’,
‘surfaceforcing’,
‘permafrost’,
‘temperature’,
‘sealevel’,
‘parameters’,
‘misc’,
‘lifetimes’,
‘timeseriesmix’,
‘rcpdata’,
‘summaryidx’,
‘inverseemis’,
‘tempoceanlayers’,
‘oceanarea’,
‘heatuptake’,
‘warnings’,
‘precipinput’,
‘aogcmtuning’,
‘ccycletuning’,
‘observationaltuning’,
‘keydata_1’,
‘keydata_2’















	
set_years(startyear=1765, endyear=2100)

	Set the start and end dates of the simulations.


	Parameters

	
	startyear (int) – Start year of the simulation


	endyear (int) – End year of the simulation






	Returns

	The contents of the namelist



	Return type

	dict










	
set_zero_config()

	Set config such that radiative forcing and temperature output will be zero

This method is intended as a convenience only, it does not handle everything in
an obvious way. Adjusting the parameter settings still requires great care and
may behave unepexctedly.






	
update_config(filename='MAGTUNE_PYMAGICC.CFG', top_level_key='nml_allcfgs', conflict='warn', **kwargs)

	Updates a configuration file for MAGICC

Updates the contents of a fortran namelist in the run directory,
creating a new namelist if none exists.


	Parameters

	
	filename (str) – Name of configuration file to write


	top_level_key (str) – Name of namelist to be written in the
configuration file


	conflict ({'warn', 'ignore'}) – If ‘warn’, when a flag needs to be replaced by a different name (because,
for example, the flag name changed between MAGICC versions), a warning is
raised. If ‘ignore’, no warning is raised when a replacement is required.


	kwargs – Other parameters to pass to the configuration file. No
validation on the parameters is performed.






	Returns

	The contents of the namelist which was written to file



	Return type

	dict






Warning

If a key is renamed, a warning is raised




	Raises

	ValueError – An invalid value for conflict is supplied










	
version = None

	




	
write(mdata, name)

	Write an input file to disk


	Parameters

	
	mdata (pymagicc.io.MAGICCData) – A MAGICCData instance with the data to write


	name (str) – The name of the file to write. The file will be written to the MAGICC
instance’s run directory i.e. self.run_dir

















	
exception pymagicc.core.WineNotInstalledError

	Bases: Exception

Exception raised if wine is not installed but is required


	
args

	




	
with_traceback()

	Exception.with_traceback(tb) –
set self.__traceback__ to tb and return self.
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class pymagicc.io.MAGICCData(data, columns=None, **kwargs)

	Bases: scmdata.run.ScmRun

An interface to read and write the input files used by MAGICC.

MAGICCData can read input files from both MAGICC6 and MAGICC7. It returns
files in a common format with a common vocabulary to simplify the process
of reading, writing and handling MAGICC data. For more information on file
conventions, see MAGICC file conventions.

See notebooks/Input-Examples.ipynb for usage examples.


	
data

	A pandas dataframe with the data.


	Type

	pd.DataFrame










	
metadata

	Metadata for the data in self.df.


	Type

	dict










	
filepath

	The file the data was loaded from. None if data was not loaded from a file.


	Type

	str










	
add(other, op_cols, **kwargs)

	Add values


	Parameters

	
	other (ScmRun) – ScmRun containing data to add


	op_cols (dict of str: str) – Dictionary containing the columns to drop before adding as the
keys and the value those columns should hold in the output as
the values. For example, if we have
op_cols={"variable": "Emissions|CO2 - Emissions|CO2|Fossil"}
then the addition will be performed with an index that uses
all columns except the “variable” column and the output will
have a “variable” column with the value
“Emissions|CO2 - Emissions|CO2|Fossil”.


	**kwargs (any) – Passed to prep_for_op()






	Returns

	Sum of self and other, using op_cols to define the
columns which should be dropped before the data is aligned and
to define the value of these columns in the output.



	Return type

	ScmRun





Examples

>>> import numpy as np
>>> from scmdata import ScmRun
>>>
>>> IDX = [2010, 2020, 2030]
>>>
>>>
>>> start = ScmRun(
...     data=np.arange(18).reshape(3, 6),
...     index=IDX,
...     columns={
...         "variable": [
...             "Emissions|CO2|Fossil",
...             "Emissions|CO2|AFOLU",
...             "Emissions|CO2|Fossil",
...             "Emissions|CO2|AFOLU",
...             "Cumulative Emissions|CO2",
...             "Surface Air Temperature Change",
...         ],
...         "unit": ["GtC / yr", "GtC / yr", "GtC / yr", "GtC / yr", "GtC", "K"],
...         "region": ["World|NH", "World|NH", "World|SH", "World|SH", "World", "World"],
...         "model": "idealised",
...         "scenario": "idealised",
...     },
... )
>>>
>>> start.head()
time                                                            2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable                 unit     region   model     scenario
Emissions|CO2|Fossil     GtC / yr World|NH idealised idealised                  0.0                  6.0                 12.0
Emissions|CO2|AFOLU      GtC / yr World|NH idealised idealised                  1.0                  7.0                 13.0
Emissions|CO2|Fossil     GtC / yr World|SH idealised idealised                  2.0                  8.0                 14.0
Emissions|CO2|AFOLU      GtC / yr World|SH idealised idealised                  3.0                  9.0                 15.0
Cumulative Emissions|CO2 GtC      World    idealised idealised                  4.0                 10.0                 16.0
>>> fos = start.filter(variable="*Fossil")
>>> fos.head()
time                                                        2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable             unit     region   model     scenario
Emissions|CO2|Fossil GtC / yr World|NH idealised idealised                  0.0                  6.0                 12.0
                              World|SH idealised idealised                  2.0                  8.0                 14.0
>>>
>>> afolu = start.filter(variable="*AFOLU")
>>> afolu.head()
time                                                       2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable            unit     region   model     scenario
Emissions|CO2|AFOLU GtC / yr World|NH idealised idealised                  1.0                  7.0                 13.0
                             World|SH idealised idealised                  3.0                  9.0                 15.0
>>>
>>> total = fos.add(afolu, op_cols={"variable": "Emissions|CO2"})
>>> total.head()
time                                                   2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
model     scenario  region   variable      unit
idealised idealised World|NH Emissions|CO2 gigatC / a                  1.0                 13.0                 25.0
                    World|SH Emissions|CO2 gigatC / a                  5.0                 17.0                 29.0
>>>
>>> nh = start.filter(region="*NH")
>>> nh.head()
time                                                        2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable             unit     region   model     scenario
Emissions|CO2|Fossil GtC / yr World|NH idealised idealised                  0.0                  6.0                 12.0
Emissions|CO2|AFOLU  GtC / yr World|NH idealised idealised                  1.0                  7.0                 13.0
>>>
>>> sh = start.filter(region="*SH")
>>> sh.head()
time                                                        2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable             unit     region   model     scenario
Emissions|CO2|Fossil GtC / yr World|SH idealised idealised                  2.0                  8.0                 14.0
Emissions|CO2|AFOLU  GtC / yr World|SH idealised idealised                  3.0                  9.0                 15.0
>>>
>>> world = nh.add(sh, op_cols={"region": "World"})
>>> world.head()
time                                                        2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
model     scenario  region variable             unit
idealised idealised World  Emissions|CO2|Fossil gigatC / a                  2.0                 14.0                 26.0
                           Emissions|CO2|AFOLU  gigatC / a                  4.0                 16.0                 28.0










	
append(other, inplace=False, duplicate_msg=True, metadata=None, **kwargs)

	Append additional data to the current dataframe.

For details, see run_append().


	Parameters

	
	other – Data (in format which can be cast to ScmRun) to append


	inplace (bool) – If True, append data in place and return None. Otherwise, return a
new ScmRun instance with the appended data.


	duplicate_msg (Union[str, bool]) – If True, raise a scmdata.errors.NonUniqueMetadataError error
so the user can see the duplicate timeseries. If False, take the average
and do not raise a warning or error. If "warn", raise a
warning if duplicate data is detected.


	metadata (Optional[Dict[str, Union[str, int, float]]]) – If not None, override the metadata of the resulting ScmRun with
metadata. Otherwise, the metadata for the runs are merged. In the case
where there are duplicate metadata keys, the values from the first run are
used.


	**kwargs – Keywords to pass to ScmRun.__init__() when reading
other






	Returns

	If not inplace, return a new ScmRun instance
containing the result of the append.



	Return type

	ScmRun



	Raises

	NonUniqueMetadataError – If the appending results in timeseries with duplicate metadata and
    duplicate_msg is True










	
convert_unit(unit, context=None, inplace=False, **kwargs)

	Convert the units of a selection of timeseries.

Uses scmdata.units.UnitConverter to perform the conversion.


	Parameters

	
	unit (str) – Unit to convert to. This must be recognised by
UnitConverter.


	context (Optional[str]) – Context to use for the conversion i.e. which metric to apply when performing
CO2-equivalent calculations. If None, no metric will be applied and
CO2-equivalent calculations will raise DimensionalityError.


	inplace (bool) – If True, apply the conversion inplace and return None


	**kwargs – Extra arguments which are passed to filter() to
limit the timeseries which are attempted to be converted. Defaults to
selecting the entire ScmRun, which will likely fail.






	Returns

	If inplace is not False, a new ScmRun instance
with the converted units.



	Return type

	ScmRun





Notes

If context is not None, then the context used for the conversion will
be checked against any existing metadata and, if the conversion is valid,
stored in the output’s metadata.


	Raises

	ValueError – "unit_context" is already included in self’s meta_attributes()
    and it does not match context for the variables to be converted.










	
copy()

	Return a copy.deepcopy() of self.

Also creates copies the underlying Timeseries data


	Returns

	copy.deepcopy() of self



	Return type

	ScmRun










	
data_hierarchy_separator = '|'

	String used to define different levels in our data hierarchies.

By default we follow pyam and use “|”. In such a case, emissions of CO2 for
energy from coal would be “Emissions|CO2|Energy|Coal”.


	Type

	str










	
delta_per_delta_time(out_var=None)

	Calculate change in timeseries values for each timestep, divided by the size of the timestep

The output is placed on the middle of each timestep and is one timestep
shorter than the input.


	Parameters

	out_var (str) – If provided, the variable column of the output is set equal to
out_var. Otherwise, the output variables are equal to the input
variables, prefixed with “Delta ” .



	Returns

	scmdata.ScmRun containing the changes in values of self,
normalised by the change in time



	Return type

	scmdata.ScmRun



	Warns

	UserWarning – The data contains nans. If this happens, the output data will also
contain nans.










	
divide(other, op_cols, **kwargs)

	Divide values (self / other)


	Parameters

	
	other (ScmRun) – ScmRun containing data to divide


	op_cols (dict of str: str) – Dictionary containing the columns to drop before dividing as the keys and the
value those columns should hold in the output as the values. For example, if we
have op_cols={"variable": "Emissions|CO2 - Emissions|CO2|Fossil"} then the
division will be performed with an index that uses all columns except the
“variable” column and the output will have a “variable” column with the value
“Emissions|CO2 - Emissions|CO2|Fossil”.


	**kwargs (any) – Passed to prep_for_op()






	Returns

	Quotient of self and other, using op_cols to define the columns
which should be dropped before the data is aligned and to define the value of
these columns in the output.



	Return type

	ScmRun





Examples

>>> import numpy as np
>>> from scmdata import ScmRun
>>>
>>> IDX = [2010, 2020, 2030]
>>>
>>>
>>> start = ScmRun(
...     data=np.arange(18).reshape(3, 6),
...     index=IDX,
...     columns={
...         "variable": [
...             "Emissions|CO2|Fossil",
...             "Emissions|CO2|AFOLU",
...             "Emissions|CO2|Fossil",
...             "Emissions|CO2|AFOLU",
...             "Cumulative Emissions|CO2",
...             "Surface Air Temperature Change",
...         ],
...         "unit": ["GtC / yr", "GtC / yr", "GtC / yr", "GtC / yr", "GtC", "K"],
...         "region": ["World|NH", "World|NH", "World|SH", "World|SH", "World", "World"],
...         "model": "idealised",
...         "scenario": "idealised",
...     },
... )
>>>
>>> start.head()
time                                                            2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable                 unit     region   model     scenario
Emissions|CO2|Fossil     GtC / yr World|NH idealised idealised                  0.0                  6.0                 12.0
Emissions|CO2|AFOLU      GtC / yr World|NH idealised idealised                  1.0                  7.0                 13.0
Emissions|CO2|Fossil     GtC / yr World|SH idealised idealised                  2.0                  8.0                 14.0
Emissions|CO2|AFOLU      GtC / yr World|SH idealised idealised                  3.0                  9.0                 15.0
Cumulative Emissions|CO2 GtC      World    idealised idealised                  4.0                 10.0                 16.0
>>> fos = start.filter(variable="*Fossil")
>>> fos.head()
time                                                        2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable             unit     region   model     scenario
Emissions|CO2|Fossil GtC / yr World|NH idealised idealised                  0.0                  6.0                 12.0
                              World|SH idealised idealised                  2.0                  8.0                 14.0
>>>
>>> afolu = start.filter(variable="*AFOLU")
>>> afolu.head()
time                                                       2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable            unit     region   model     scenario
Emissions|CO2|AFOLU GtC / yr World|NH idealised idealised                  1.0                  7.0                 13.0
                             World|SH idealised idealised                  3.0                  9.0                 15.0
>>>
>>> fos_afolu_ratio = fos.divide(
...     afolu, op_cols={"variable": "Emissions|CO2|Fossil : AFOLU"}
... )
>>> fos_afolu_ratio.head()
time                                                                     2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
model     scenario  region   variable                     unit
idealised idealised World|NH Emissions|CO2|Fossil : AFOLU dimensionless             0.000000             0.857143             0.923077
                    World|SH Emissions|CO2|Fossil : AFOLU dimensionless             0.666667             0.888889             0.933333










	
drop_meta(columns, inplace=False)

	Drop meta columns out of the Run


	Parameters

	
	columns (Union[list, str]) – The column or columns to drop


	inplace (Optional[bool]) – If True, do operation inplace and return None.






	Raises

	KeyError – If any of the columns do not exist in the meta DataFrame










	
property empty: bool

	Indicate whether ScmRun is empty i.e. contains no data


	Returns

	If ScmRun is empty, return True, if not return False



	Return type

	bool










	
filter(keep=True, inplace=False, log_if_empty=True, **kwargs)

	Return a filtered ScmRun (i.e., a subset of the data).

>>> df
<scmdata.ScmRun (timeseries: 3, timepoints: 3)>
Time:
    Start: 2005-01-01T00:00:00
    End: 2015-01-01T00:00:00
Meta:
       model     scenario region             variable   unit climate_model
    0  a_iam   a_scenario  World       Primary Energy  EJ/yr       a_model
    1  a_iam   a_scenario  World  Primary Energy|Coal  EJ/yr       a_model
    2  a_iam  a_scenario2  World       Primary Energy  EJ/yr       a_model
    [3 rows x 7 columns]

>>> df.filter(scenario="a_scenario")
<scmdata.ScmRun (timeseries: 2, timepoints: 3)>
Time:
    Start: 2005-01-01T00:00:00
    End: 2015-01-01T00:00:00
Meta:
       model     scenario region             variable   unit climate_model
    0  a_iam   a_scenario  World       Primary Energy  EJ/yr       a_model
    1  a_iam   a_scenario  World  Primary Energy|Coal  EJ/yr       a_model
    [2 rows x 7 columns]

>>> df.filter(scenario="a_scenario", keep=False)
<scmdata.ScmRun (timeseries: 1, timepoints: 3)>
Time:
    Start: 2005-01-01T00:00:00
    End: 2015-01-01T00:00:00
Meta:
       model     scenario region             variable   unit climate_model
    2  a_iam  a_scenario2  World       Primary Energy  EJ/yr       a_model
    [1 rows x 7 columns]

>>> df.filter(level=1)
<scmdata.ScmRun (timeseries: 2, timepoints: 3)>
Time:
    Start: 2005-01-01T00:00:00
    End: 2015-01-01T00:00:00
Meta:
       model     scenario region             variable   unit climate_model
    0  a_iam   a_scenario  World       Primary Energy  EJ/yr       a_model
    2  a_iam  a_scenario2  World       Primary Energy  EJ/yr       a_model
    [2 rows x 7 columns]

>>> df.filter(year=range(2000, 2011))
<scmdata.ScmRun (timeseries: 3, timepoints: 2)>
Time:
    Start: 2005-01-01T00:00:00
    End: 2010-01-01T00:00:00
Meta:
       model     scenario region             variable   unit climate_model
    0  a_iam   a_scenario  World       Primary Energy  EJ/yr       a_model
    1  a_iam   a_scenario  World  Primary Energy|Coal  EJ/yr       a_model
    2  a_iam  a_scenario2  World       Primary Energy  EJ/yr       a_model
    [2 rows x 7 columns]






	Parameters

	
	keep (bool) – If True, keep all timeseries satisfying the filters, otherwise drop all the
timeseries satisfying the filters


	inplace (bool) – If True, do operation inplace and return None


	log_if_empty (bool) – If True, log a warning level message if the result is empty.


	**kwargs – Argument names are keys with which to filter, values are used to do the
filtering. Filtering can be done on:


	all metadata columns with strings, “*” can be used as a wildcard in search
strings


	’level’: the maximum “depth” of IAM variables (number of hierarchy levels,
excluding the strings given in the ‘variable’ argument)


	’time’: takes a datetime.datetime or list of
datetime.datetime’s
TODO: default to np.datetime64


	’year’, ‘month’, ‘day’, hour’: takes an int or list of
int’s (‘month’ and ‘day’ also accept str or list of
str)




If regexp=True is included in kwargs then the pseudo-regexp
syntax in pattern_match() is disabled.








	Returns

	If not inplace, return a new instance with the filtered data.



	Return type

	ScmRun










	
classmethod from_nc(fname)

	Read a netCDF4 file from disk


	Parameters

	fname (str) – Filename to read






See also

scmdata.run.ScmRun.from_nc()








	
get_unique_meta(meta, no_duplicates=False)

	Get unique values in a metadata column.


	Parameters

	
	meta (str) – Column to retrieve metadata for


	no_duplicates (Optional[bool]) – Should I raise an error if there is more than one unique value in the
metadata column?






	Raises

	
	ValueError – There is more than one unique value in the metadata column and
    no_duplicates is True.


	KeyError – If a meta column does not exist in the run’s metadata






	Returns

	List of unique metadata values. If no_duplicates is True the
metadata value will be returned (rather than a list).



	Return type

	[List[Any], Any]










	
groupby(*group)

	Group the object by unique metadata

Enables iteration over groups of data. For example, to iterate over each
scenario in the object

>>> for group in df.groupby("scenario"):
>>>    print(group)
<scmdata.ScmRun (timeseries: 2, timepoints: 3)>
Time:
    Start: 2005-01-01T00:00:00
    End: 2015-01-01T00:00:00
Meta:
       model    scenario region             variable   unit climate_model
    0  a_iam  a_scenario  World       Primary Energy  EJ/yr       a_model
    1  a_iam  a_scenario  World  Primary Energy|Coal  EJ/yr       a_model
<scmdata.ScmRun (timeseries: 1, timepoints: 3)>
Time:
    Start: 2005-01-01T00:00:00
    End: 2015-01-01T00:00:00
Meta:
       model     scenario region        variable   unit climate_model
    2  a_iam  a_scenario2  World  Primary Energy  EJ/yr       a_model






	Parameters

	group (str or list of str) – Columns to group by



	Returns

	See the documentation for RunGroupBy for more information



	Return type

	RunGroupBy










	
head(*args, **kwargs)

	Return head of self.timeseries().


	Parameters

	
	*args – Passed to self.timeseries().head()


	**kwargs – Passed to self.timeseries().head()






	Returns

	Tail of self.timeseries()



	Return type

	pandas.DataFrame










	
integrate(out_var=None)

	Integrate with respect to time


	Parameters

	out_var (str) – If provided, the variable column of the output is set equal to
out_var. Otherwise, the output variables are equal to the input
variables, prefixed with “Cumulative ” .



	Returns

	scmdata.ScmRun containing the integral of self with respect
to time



	Return type

	scmdata.ScmRun



	Warns

	UserWarning – The data being integrated contains nans. If this happens, the output
data will also contain nans.










	
interpolate(target_times, interpolation_type='linear', extrapolation_type='linear')

	Interpolate the dataframe onto a new time frame.


	Parameters

	
	target_times (Union[ndarray, List[Union[datetime, int]]]) – Time grid onto which to interpolate


	interpolation_type (str) – Interpolation type. Options are ‘linear’


	extrapolation_type (str or None) – Extrapolation type. Options are None, ‘linear’ or ‘constant’






	Returns

	A new ScmRun containing the data interpolated onto the
target_times grid



	Return type

	ScmRun










	
line_plot(**kwargs)

	Make a line plot via
seaborn’s lineplot [https://seaborn.pydata.org/generated/seaborn.lineplot.html]

Deprecated: use lineplot() instead


	Parameters

	**kwargs – Keyword arguments to be passed to seaborn.lineplot. If none are passed,
sensible defaults will be used.



	Returns

	Output of call to seaborn.lineplot



	Return type

	matplotlib.axes._subplots.AxesSubplot










	
linear_regression()

	Calculate linear regression of each timeseries


Note

Times in seconds since 1970-01-01 are used as the x-axis for the
regressions. Such values can be accessed with
self.time_points.values.astype("datetime64[s]").astype("int"). This
decision does not matter for the gradients, but is important for the
intercept values.




	Returns

	list of dict[str – List of dictionaries. Each dictionary contains the metadata for the
timeseries plus the gradient (with key "gradient") and intercept (
with key "intercept"). The gradient and intercept are stored as
pint.Quantity.



	Return type

	Any]










	
linear_regression_gradient(unit=None)

	Calculate gradients of a linear regression of each timeseries


	Parameters

	unit (str) – Output unit for gradients. If not supplied, the gradients’ units will
not be converted to a common unit.



	Returns

	self.meta plus a column with the value of the gradient for each
timeseries. The "unit" column is updated to show the unit of the
gradient.



	Return type

	pandas.DataFrame










	
linear_regression_intercept(unit=None)

	Calculate intercepts of a linear regression of each timeseries


Note

Times in seconds since 1970-01-01 are used as the x-axis for the
regressions. Such values can be accessed with
self.time_points.values.astype("datetime64[s]").astype("int"). This
decision does not matter for the gradients, but is important for the
intercept values.




	Parameters

	unit (str) – Output unit for gradients. If not supplied, the gradients’ units will
not be converted to a common unit.



	Returns

	self.meta plus a column with the value of the gradient for each
timeseries. The "unit" column is updated to show the unit of the
gradient.



	Return type

	pandas.DataFrame










	
linear_regression_scmrun()

	Re-calculate the timeseries based on a linear regression


	Returns

	The timeseries, re-calculated based on a linear regression



	Return type

	scmdata.ScmRun










	
lineplot(time_axis=None, **kwargs)

	Make a line plot via seaborn’s lineplot [https://seaborn.pydata.org/generated/seaborn.lineplot.html]

If only a single unit is present, it will be used as the y-axis label.
The axis object is returned so this can be changed by the user if desired.


	Parameters

	
	time_axis ({None, "year", "year-month", "days since 1970-01-01", "seconds since 1970-01-01"}  # noqa: E501) – Time axis to use for the plot.

If None, datetime.datetime objects will be used.

If "year", the year of each time point  will be used.

If "year-month", the year plus (month - 0.5) / 12  will be used.

If "days since 1970-01-01", the number of days since 1st Jan 1970 will be
used (calculated using the datetime module).

If "seconds since 1970-01-01", the number of seconds  since 1st Jan 1970 will
be used (calculated using the datetime module).




	**kwargs – Keyword arguments to be passed to seaborn.lineplot. If none are passed,
sensible defaults will be used.






	Returns

	Output of call to seaborn.lineplot



	Return type

	matplotlib.axes._subplots.AxesSubplot










	
long_data(time_axis=None)

	Return data in long form, particularly useful for plotting with seaborn


	Parameters

	time_axis ({None, "year", "year-month", "days since 1970-01-01", "seconds since 1970-01-01"}) – Time axis to use for the output’s columns.

If None, datetime.datetime objects will be used.

If "year", the year of each time point  will be used.

If "year-month", the year plus (month - 0.5) / 12  will be used.

If "days since 1970-01-01", the number of days  since 1st Jan 1970
will be used (calculated using the datetime  module).

If "seconds since 1970-01-01", the number of seconds  since 1st Jan
1970 will be used (calculated using the datetime module).





	Returns

	pandas.DataFrame containing the data in ‘long form’ (i.e. one observation
per row).



	Return type

	pandas.DataFrame










	
property meta: pandas.core.frame.DataFrame

	Metadata


	Return type

	DataFrame










	
property meta_attributes

	Get a list of all meta keys


	Returns

	Sorted list of meta keys



	Return type

	list










	
multiply(other, op_cols, **kwargs)

	Multiply values


	Parameters

	
	other (ScmRun) – ScmRun containing data to multiply


	op_cols (dict of str: str) – Dictionary containing the columns to drop before multiplying as the keys and the
value those columns should hold in the output as the values. For example, if we
have op_cols={"variable": "Emissions|CO2 - Emissions|CO2|Fossil"} then the
multiplication will be performed with an index that uses all columns except the
“variable” column and the output will have a “variable” column with the value
“Emissions|CO2 - Emissions|CO2|Fossil”.


	**kwargs (any) – Passed to prep_for_op()






	Returns

	Product of self and other, using op_cols to define the columns which
should be dropped before the data is aligned and to define the value of these
columns in the output.



	Return type

	ScmRun





Examples

>>> import numpy as np
>>> from scmdata import ScmRun
>>>
>>> IDX = [2010, 2020, 2030]
>>>
>>>
>>> start = ScmRun(
...     data=np.arange(18).reshape(3, 6),
...     index=IDX,
...     columns={
...         "variable": [
...             "Emissions|CO2|Fossil",
...             "Emissions|CO2|AFOLU",
...             "Emissions|CO2|Fossil",
...             "Emissions|CO2|AFOLU",
...             "Cumulative Emissions|CO2",
...             "Surface Air Temperature Change",
...         ],
...         "unit": ["GtC / yr", "GtC / yr", "GtC / yr", "GtC / yr", "GtC", "K"],
...         "region": ["World|NH", "World|NH", "World|SH", "World|SH", "World", "World"],
...         "model": "idealised",
...         "scenario": "idealised",
...     },
... )
>>>
>>> start.head()
time                                                            2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable                 unit     region   model     scenario
Emissions|CO2|Fossil     GtC / yr World|NH idealised idealised                  0.0                  6.0                 12.0
Emissions|CO2|AFOLU      GtC / yr World|NH idealised idealised                  1.0                  7.0                 13.0
Emissions|CO2|Fossil     GtC / yr World|SH idealised idealised                  2.0                  8.0                 14.0
Emissions|CO2|AFOLU      GtC / yr World|SH idealised idealised                  3.0                  9.0                 15.0
Cumulative Emissions|CO2 GtC      World    idealised idealised                  4.0                 10.0                 16.0
>>> fos = start.filter(variable="*Fossil")
>>> fos.head()
time                                                        2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable             unit     region   model     scenario
Emissions|CO2|Fossil GtC / yr World|NH idealised idealised                  0.0                  6.0                 12.0
                              World|SH idealised idealised                  2.0                  8.0                 14.0
>>>
>>> afolu = start.filter(variable="*AFOLU")
>>> afolu.head()
time                                                       2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable            unit     region   model     scenario
Emissions|CO2|AFOLU GtC / yr World|NH idealised idealised                  1.0                  7.0                 13.0
                             World|SH idealised idealised                  3.0                  9.0                 15.0
>>>
>>> fos_times_afolu = fos.multiply(
...     afolu, op_cols={"variable": "Emissions|CO2|Fossil : AFOLU"}
... )
>>> fos_times_afolu.head()
time                                                                            2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
model     scenario  region   variable                     unit
idealised idealised World|NH Emissions|CO2|Fossil : AFOLU gigatC ** 2 / a ** 2                  0.0                 42.0                156.0
                    World|SH Emissions|CO2|Fossil : AFOLU gigatC ** 2 / a ** 2                  6.0                 72.0                210.0










	
plumeplot(ax=None, quantiles_plumes=[((0.05, 0.95), 0.5), ((0.5,), 1.0)], hue_var='scenario', hue_label='Scenario', palette=None, style_var='variable', style_label='Variable', dashes=None, linewidth=2, time_axis=None, pre_calculated=False, quantile_over=('ensemble_member',))

	Make a plume plot, showing plumes for custom quantiles


	Parameters

	
	ax (matplotlib.axes._subplots.AxesSubplot) – Axes on which to make the plot


	quantiles_plumes (list[tuple[tuple, float]]) – Configuration to use when plotting quantiles. Each element is a tuple,
the first element of which is itself a tuple and the second element of
which is the alpha to use for the quantile. If the first element has
length two, these two elements are the quantiles to plot and a plume
will be made between these two quantiles. If the first element has
length one, then a line will be plotted to represent this quantile.


	hue_var (str) – The column of self.meta which should be used to distinguish
different hues.


	hue_label (str) – Label to use in the legend for hue_var.


	palette (dict) – Dictionary defining the colour to use for different values of
hue_var.


	style_var (str) – The column of self.meta which should be used to distinguish
different styles.


	style_label (str) – Label to use in the legend for style_var.


	dashes (dict) – Dictionary defining the style to use for different values of
style_var.


	linewidth (float) – Width of lines to use (for quantiles which are not to be shown as
plumes)


	time_axis (str) – Time axis to use for the plot (see timeseries())


	pre_calculated (bool) – Are the quantiles pre-calculated? If no, the quantiles will be
calculated within this function. Pre-calculating the quantiles using
ScmRun.quantiles_over() can lead to faster plotting if multiple
plots are to be made with the same quantiles.


	quantile_over (str, tuple[str]) – Columns of self.meta over which the quantiles should be calculated.
Only used if pre_calculated is False.






	Returns

	Axes on which the plot was made and the legend items we have made (in
case the user wants to move the legend to a different position for
example)



	Return type

	matplotlib.axes._subplots.AxesSubplot, list





Examples

>>> scmrun = ScmRun(
...     data=np.random.random((10, 3)).T,
...     columns={
...         "model": ["a_iam"],
...         "climate_model": ["a_model"] * 5 + ["a_model_2"] * 5,
...         "scenario": ["a_scenario"] * 5 + ["a_scenario_2"] * 5,
...         "ensemble_member": list(range(5)) + list(range(5)),
...         "region": ["World"],
...         "variable": ["Surface Air Temperature Change"],
...         "unit": ["K"],
...     },
...     index=[2005, 2010, 2015],
... )





Plot the plumes, calculated over the different ensemble members.

>>> scmrun.plumeplot(quantile_over="ensemble_member")





Pre-calculate the quantiles, then plot

>>> summary_stats = ScmRun(
...     scmrun.quantiles_over("ensemble_member", quantiles=quantiles)
... )
>>> summary_stats.plumeplot(pre_calculated=True)






Note

scmdata is not a plotting library so this function is provided as is,
with little testing. In some ways, it is more intended as inspiration for
other users than as a robust plotting tool.








	
process_over(cols, operation, na_override=- 1000000.0, **kwargs)

	Process the data over the input columns.


	Parameters

	
	cols (Union[str, List[str]]) – Columns to perform the operation on. The timeseries will be grouped by all
other columns in meta.


	operation (str or func) – The operation to perform.

If a string is provided, the equivalent pandas groupby function is used. Note
that not all groupby functions are available as some do not make sense for
this particular application. Additional information about the arguments for
the pandas groupby functions can be found at <https://pandas.pydata.org/pan
das-docs/stable/reference/groupby.html>`_.

If a function is provided, it will be applied to each group. The function must
take a dataframe as its first argument and return a DataFrame, Series or scalar.

Note that quantile means the value of the data at a given point in the cumulative
distribution of values at each point in the timeseries, for each timeseries
once the groupby is applied. As a result, using q=0.5 is the same as
taking the median and not the same as taking the mean/average.




	na_override ([int, float]) – Convert any nan value in the timeseries meta to this value during processsing.
The meta values converted back to nan’s before the dataframe is returned. This
should not need to be changed unless the existing metadata clashes with the
default na_override value.

This functionality is disabled if na_override is None, but may result incorrect
results if the timeseries meta includes any nan’s.




	**kwargs – Keyword arguments to pass to the pandas operation






	Returns

	The quantiles of the timeseries, grouped by all columns in meta
other than cols



	Return type

	pandas.DataFrame



	Raises

	ValueError – If the operation is not an allowed operation
    
    If the value of na_override clashes with any existing metadata










	
quantiles_over(cols, quantiles, **kwargs)

	Calculate quantiles of the data over the input columns.


	Parameters

	
	cols (Union[str, List[str]]) – Columns to perform the operation on. The timeseries will be grouped by all
other columns in meta.


	quantiles (Union[str, List[float]]) – The quantiles to calculate. This should be a list of quantiles to calculate
(quantile values between 0 and 1). quantiles can also include the strings
“median” or “mean” if these values are to be calculated.


	**kwargs – Passed to process_over().






	Returns

	The quantiles of the timeseries, grouped by all columns in meta
other than cols. Each calculated quantile is given a label which is
stored in the quantile column within the output index.



	Return type

	pandas.DataFrame



	Raises

	TypeError – operation is included in kwargs. The operation is inferred from quantiles.










	
reduce(func, dim=None, axis=None, **kwargs)

	Apply a function along a given axis

This is to provide the GroupBy functionality in ScmRun.groupby() and is
not generally called directly.

This implementation is very bare-bones - no reduction along the time time
dimension is allowed and only the dim parameter is used.


	Parameters

	
	func (function) – 


	dim (str) – Ignored


	axis (int) – The dimension along which the function is applied. The only valid value is 0
which corresponds to the along the time-series dimension.


	kwargs – Other parameters passed to func






	Returns

	



	Return type

	ScmRun



	Raises

	
	ValueError – If a dimension other than None is provided


	NotImplementedError – If axis is anything other than 0













	
relative_to_ref_period_mean(append_str=None, **kwargs)

	Return the timeseries relative to a given reference period mean.

The reference period mean is subtracted from all values in the input timeseries.


	Parameters

	
	append_str – Deprecated


	**kwargs – Arguments to pass to filter() to determine the data to be included in
the reference time period. See the docs of filter() for valid options.






	Returns

	New object containing the timeseries, adjusted to the reference period mean.
The reference period year bounds are stored in the meta columns
"reference_period_start_year" and "reference_period_end_year".



	Return type

	ScmRun



	Raises

	NotImplementedError – append_str is not None










	
required_cols = ('model', 'scenario', 'region', 'variable', 'unit')

	Minimum metadata columns required by an ScmRun.

If an application requires a different set of required metadata, this
can be specified by overriding required_cols on a custom class
inheriting scmdata.run.BaseScmRun. Note that at a minimum,
(“variable”, “unit”) columns are required.






	
resample(rule='AS', **kwargs)

	Resample the time index of the timeseries data onto a custom grid.

This helper function allows for values to be easily interpolated onto annual or
monthly timesteps using the rules=’AS’ or ‘MS’ respectively. Internally, the
interpolate function performs the regridding.


	Parameters

	
	rule (str) – See the pandas user guide [http://pandas.pydata.org/pandas-docs/stable/user_guide/timeseries.html#dateoffset-objects]
for a list of options. Note that Business-related offsets such as
“BusinessDay” are not supported.


	**kwargs – Other arguments to pass through to interpolate()






	Returns

	New ScmRun instance on a new time index



	Return type

	ScmRun





Examples

Resample a dataframe to annual values

>>> scm_df = ScmRun(
...     pd.Series([1, 2, 10], index=(2000, 2001, 2009)),
...     columns={
...         "model": ["a_iam"],
...         "scenario": ["a_scenario"],
...         "region": ["World"],
...         "variable": ["Primary Energy"],
...         "unit": ["EJ/y"],
...     }
... )
>>> scm_df.timeseries().T
model             a_iam
scenario     a_scenario
region            World
variable Primary Energy
unit               EJ/y
year
2000                  1
2010                 10





An annual timeseries can be the created by interpolating to the start of years
using the rule ‘AS’.

>>> res = scm_df.resample('AS')
>>> res.timeseries().T
model                        a_iam
scenario                a_scenario
region                       World
variable            Primary Energy
unit                          EJ/y
time
2000-01-01 00:00:00       1.000000
2001-01-01 00:00:00       2.001825
2002-01-01 00:00:00       3.000912
2003-01-01 00:00:00       4.000000
2004-01-01 00:00:00       4.999088
2005-01-01 00:00:00       6.000912
2006-01-01 00:00:00       7.000000
2007-01-01 00:00:00       7.999088
2008-01-01 00:00:00       8.998175
2009-01-01 00:00:00      10.00000





>>> m_df = scm_df.resample('MS')
>>> m_df.timeseries().T
model                        a_iam
scenario                a_scenario
region                       World
variable            Primary Energy
unit                          EJ/y
time
2000-01-01 00:00:00       1.000000
2000-02-01 00:00:00       1.084854
2000-03-01 00:00:00       1.164234
2000-04-01 00:00:00       1.249088
2000-05-01 00:00:00       1.331204
2000-06-01 00:00:00       1.416058
2000-07-01 00:00:00       1.498175
2000-08-01 00:00:00       1.583029
2000-09-01 00:00:00       1.667883
                            ...
2008-05-01 00:00:00       9.329380
2008-06-01 00:00:00       9.414234
2008-07-01 00:00:00       9.496350
2008-08-01 00:00:00       9.581204
2008-09-01 00:00:00       9.666058
2008-10-01 00:00:00       9.748175
2008-11-01 00:00:00       9.833029
2008-12-01 00:00:00       9.915146
2009-01-01 00:00:00      10.000000
[109 rows x 1 columns]





Note that the values do not fall exactly on integer values as not all years are
exactly the same length.

References

See the pandas documentation for
resample <http://pandas.pydata.org/pandas-docs/stable/reference/api/pandas.
Series.resample.html>
for more information about possible arguments.






	
property shape: tuple

	Get the shape of the underlying data as (num_timeseries, num_timesteps)


	Returns

	



	Return type

	tuple of int










	
subtract(other, op_cols, **kwargs)

	Subtract values


	Parameters

	
	other (ScmRun) – ScmRun containing data to subtract


	op_cols (dict of str: str) – Dictionary containing the columns to drop before subtracting as
the keys and the value those columns should hold in the output
as the values. For example, if we have
op_cols={"variable": "Emissions|CO2 - Emissions|CO2|Fossil"}
then the subtraction will be performed with an index that uses
all columns except the “variable” column and the output will
have a “variable” column with the value
“Emissions|CO2 - Emissions|CO2|Fossil”.


	**kwargs (any) – Passed to prep_for_op()






	Returns

	Difference between self and other, using op_cols to
define the columns which should be dropped before the data is
aligned and to define the value of these columns in the output.



	Return type

	ScmRun





Examples

>>> import numpy as np
>>> from scmdata import ScmRun
>>>
>>> IDX = [2010, 2020, 2030]
>>>
>>>
>>> start = ScmRun(
...     data=np.arange(18).reshape(3, 6),
...     index=IDX,
...     columns={
...         "variable": [
...             "Emissions|CO2|Fossil",
...             "Emissions|CO2|AFOLU",
...             "Emissions|CO2|Fossil",
...             "Emissions|CO2|AFOLU",
...             "Cumulative Emissions|CO2",
...             "Surface Air Temperature Change",
...         ],
...         "unit": ["GtC / yr", "GtC / yr", "GtC / yr", "GtC / yr", "GtC", "K"],
...         "region": ["World|NH", "World|NH", "World|SH", "World|SH", "World", "World"],
...         "model": "idealised",
...         "scenario": "idealised",
...     },
... )
>>>
>>> start.head()
time                                                            2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable                 unit     region   model     scenario
Emissions|CO2|Fossil     GtC / yr World|NH idealised idealised                  0.0                  6.0                 12.0
Emissions|CO2|AFOLU      GtC / yr World|NH idealised idealised                  1.0                  7.0                 13.0
Emissions|CO2|Fossil     GtC / yr World|SH idealised idealised                  2.0                  8.0                 14.0
Emissions|CO2|AFOLU      GtC / yr World|SH idealised idealised                  3.0                  9.0                 15.0
Cumulative Emissions|CO2 GtC      World    idealised idealised                  4.0                 10.0                 16.0
>>> fos = start.filter(variable="*Fossil")
>>> fos.head()
time                                                        2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable             unit     region   model     scenario
Emissions|CO2|Fossil GtC / yr World|NH idealised idealised                  0.0                  6.0                 12.0
                              World|SH idealised idealised                  2.0                  8.0                 14.0
>>>
>>> afolu = start.filter(variable="*AFOLU")
>>> afolu.head()
time                                                       2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
variable            unit     region   model     scenario
Emissions|CO2|AFOLU GtC / yr World|NH idealised idealised                  1.0                  7.0                 13.0
                             World|SH idealised idealised                  3.0                  9.0                 15.0
>>>
>>> fos_minus_afolu = fos.subtract(
...     afolu, op_cols={"variable": "Emissions|CO2|Fossil - AFOLU"}
... )
>>> fos_minus_afolu.head()
time                                                                  2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
model     scenario  region   variable                     unit
idealised idealised World|NH Emissions|CO2|Fossil - AFOLU gigatC / a                 -1.0                 -1.0                 -1.0
                    World|SH Emissions|CO2|Fossil - AFOLU gigatC / a                 -1.0                 -1.0                 -1.0
>>>
>>> nh_minus_sh = nh.subtract(sh, op_cols={"region": "World|NH - SH"})
>>> nh_minus_sh.head()
time                                                               2010-01-01 00:00:00  2020-01-01 00:00:00  2030-01-01 00:00:00
model     scenario  region        variable             unit
idealised idealised World|NH - SH Emissions|CO2|Fossil gigatC / a                 -2.0                 -2.0                 -2.0
                                  Emissions|CO2|AFOLU  gigatC / a                 -2.0                 -2.0                 -2.0










	
tail(*args, **kwargs)

	Return tail of self.timeseries().


	Parameters

	
	*args – Passed to self.timeseries().tail()


	**kwargs – Passed to self.timeseries().tail()






	Returns

	Tail of self.timeseries()



	Return type

	pandas.DataFrame










	
time_mean(rule)

	Take time mean of self

Note that this method will not copy the metadata attribute to the returned
value.


	Parameters

	rule (["AC", "AS", "A"]) – How to take the time mean. The names reflect the pandas
user guide [http://pandas.pydata.org/pandas-docs/stable/user_guide/timeseries.html#dateoffset-objects]
where they can, but only the options
given above are supported. For clarity, if rule is 'AC', then the
mean is an annual mean i.e. each time point in the result is the mean of
all values for that particular year. If rule is 'AS', then the
mean is an annual mean centred on the beginning of the year i.e. each time
point in the result is the mean of all values from July 1st in the
previous year to June 30 in the given year. If rule is 'A', then
the mean is an annual mean centred on the end of the year i.e. each time
point in the result is the mean of all values from July 1st of the given
year to June 30 in the next year.





	Returns

	The time mean of self.



	Return type

	ScmRun










	
property time_points

	Time points of the data


	Returns

	



	Return type

	scmdata.time.TimePoints










	
timeseries(meta=None, check_duplicated=True, time_axis=None, drop_all_nan_times=False)

	Return the data with metadata as a pandas.DataFrame.


	Parameters

	
	meta (list[str]) – The list of meta columns that will be included in the output’s
MultiIndex. If None (default), then all metadata will be used.


	check_duplicated (bool) – If True, an exception is raised if any of the timeseries have
duplicated metadata


	time_axis ({None, "year", "year-month", "days since 1970-01-01", "seconds since 1970-01-01"}) – See long_data() for a description of the options.


	drop_all_nan_times (bool) – Should time points which contain only nan values be dropped? This operation is applied
after any transforms introduced by the value of time_axis.






	Returns

	DataFrame with datetimes as columns and timeseries as rows.
Metadata is in the index.



	Return type

	pandas.DataFrame



	Raises

	
	NonUniqueMetadataError – If the metadata are not unique between timeseries and
    check_duplicated is True


	NotImplementedError – The value of time_axis is not recognised


	ValueError – The value of time_axis would result in columns which aren’t unique













	
to_csv(fname, **kwargs)

	Write timeseries data to a csv file


	Parameters

	fname (str) – Path to write the file into



	Return type

	None










	
to_iamdataframe()

	Convert to a LongDatetimeIamDataFrame instance.

LongDatetimeIamDataFrame is a subclass of pyam.IamDataFrame.
We use LongDatetimeIamDataFrame to ensure all times can be handled, see
docstring of LongDatetimeIamDataFrame for details.


	Returns

	LongDatetimeIamDataFrame instance containing the same data.



	Return type

	LongDatetimeIamDataFrame



	Raises

	ImportError – If pyam [https://github.com/IAMconsortium/pyam] is not installed










	
to_nc(fname, dimensions=('region',), extras=(), **kwargs)

	Write timeseries to disk as a netCDF4 file

Each unique variable will be written as a variable within the netCDF file.
Choosing the dimensions and extras such that there are as few empty (or
nan) values as possible will lead to the best compression on disk.


	Parameters

	
	fname (str) – Path to write the file into


	dimensions (iterable of str) – Dimensions to include in the netCDF file. The time dimension is always included
(if not provided it will be the last dimension). An additional dimension
(specifically a co-ordinate in xarray terms), “_id”, will be included if
extras is provided and any of the metadata in extras is not uniquely
defined by dimensions. “_id” maps the timeseries in each variable to
their relevant metadata.


	extras (iterable of str) – Metadata columns to write as variables in the netCDF file (specifically as
“non-dimension co-ordinates” in xarray terms, see xarray terminology [https://xarray.pydata.org/en/stable/terminology.html] for more details).
Where possible, these non-dimension co-ordinates will use dimension co-ordinates
as their own co-ordinates. However, if the metadata in extras is not defined
by a single dimension in dimensions, then the extras co-ordinates will
have dimensions of “_id”. This “_id” co-ordinate maps the values in the
extras co-ordinates to each timeseries in the serialised dataset. Where
“_id” is required, an extra “_id” dimension will also be added to
dimensions.


	kwargs – Passed through to xarray.Dataset.to_netcdf()









See also

scmdata.run.ScmRun.to_nc()








	
to_xarray(dimensions=('region',), extras=(), unify_units=True)

	Convert to a xarray.Dataset


	Parameters

	
	dimensions (iterable of str) – 
	Dimensions for each variable in the returned dataset. If an “_id” co-ordinate is
	required (see extras documentation for when “_id” is required) and is not
included in dimensions then it will be the last dimension (or second last
dimension if “time” is also not included in dimensions). If “time” is not
included in dimensions it will be the last dimension.








	extras (iterable of str) – Columns in self.meta from which to create “non-dimension co-ordinates” (see
xarray terminology [https://xarray.pydata.org/en/stable/terminology.html]
for more details). These non-dimension co-ordinates store extra information and
can be mapped to each timeseries found in the data variables of the output
xarray.Dataset. Where possible, these non-dimension co-ordinates will use
dimension co-ordinates as their own co-ordinates. However, if the metadata in
extras is not defined by a single dimension in dimensions, then the
extras co-ordinates will have dimensions of “_id”. This “_id” co-ordinate
maps the values in the extras co-ordinates to each timeseries in the
serialised dataset. Where “_id” is required, an extra “_id” dimension will
also be added to dimensions.




	unify_units (bool) – If a given variable has multiple units, should we attempt to unify them?






	Returns

	Data in self, re-formatted as an xarray.Dataset



	Return type

	xarray.Dataset



	Raises

	
	ValueError – If a variable has multiple units and unify_units is False.


	ValueError – If a variable has multiple units which are not able to be converted to a common
    unit because they have different base units.













	
property values: numpy.ndarray

	Timeseries values without metadata

The values are returned such that each row is a different
timeseries being a row and each column is a different time (although
no time information is included as a plain numpy.ndarray is
returned).


	Returns

	The array in the same shape as ScmRun.shape(), that is
(num_timeseries, num_timesteps).



	Return type

	np.ndarray










	
write(filepath, magicc_version)

	Write an input file to disk.

For more information on file conventions, see MAGICC file conventions.


	Parameters

	
	filepath (str) – Filepath of the file to write.


	magicc_version (int) – The MAGICC version for which we want to write files. MAGICC7 and MAGICC6
namelists are incompatible hence we need to know which one we’re writing
for.

















	
pymagicc.io.UNSUPPORTED_OUT_FILES = ['CARBONCYCLE.*OUT', 'PF\\_.*OUT', 'DATBASKET_.*', '.*INVERSE\\_.*EMIS.*OUT', '.*INVERSEEMIS\\.BINOUT', 'PRECIPINPUT.*OUT', 'TEMP_OCEANLAYERS.*\\.BINOUT', 'TIMESERIESMIX.*OUT', 'SUMMARY_INDICATORS.OUT']

	List of regular expressions which define output files we cannot read.

These files are nasty to read and not that useful hence are unsupported. The solution
for these files is to fix the output format rather than hacking the readers. Obviously
that doesn’t help for the released MAGICC6 binary but there is nothing we can do
there. For MAGICC7, we should have a much nicer set.

Some more details about why these files are not supported:


	CARBONCYCLE.OUT has no units and we don’t want to hardcode them


	Sub annual binary files (including volcanic RF) are asking for trouble


	Permafrost output files don’t make any sense right now


	Output baskets have inconsistent variable names from other outputs


	Inverse emissions files (except INVERSEEMIS.OUT) have no units and we don’t want
to hardcode them


	We have no idea what the precipitation input is


	Temp ocean layers is hard to predict because it has many layers


	Time series mix output files don’t have units or regions


	Summary indicator files are a brand new format for little gain





	Type

	list










	
pymagicc.io.determine_tool(filepath, tool_to_get)

	Determine the tool to use for reading/writing.

The function uses an internally defined set of mappings between filepaths,
regular expresions and readers/writers to work out which tool to use
for a given task, given the filepath.

It is intended for internal use only, but is public because of its
importance to the input/output of pymagicc.

If it fails, it will give clear error messages about why and what the
available regular expressions are.

>>> mdata = MAGICCData()
>>> mdata.read(MAGICC7_DIR, HISTRCP_CO2I_EMIS.txt)
ValueError: Couldn't find appropriate writer for HISTRCP_CO2I_EMIS.txt.
The file must be one of the following types and the filepath must match its corresponding regular expression:
SCEN: ^.*\.SCEN$
SCEN7: ^.*\.SCEN7$
prn: ^.*\.prn$






	Parameters

	
	filepath (str) – Name of the file to read/write, including extension


	tool_to_get (str_check_file_exists) – The tool to get, valid options are “reader”, “writer”.
Invalid values will throw a NoReaderWriterError.













	
pymagicc.io.get_generic_rcp_name(inname)

	Convert an RCP name into the generic Pymagicc RCP name

The conversion is case insensitive.


	Parameters

	inname (str) – The name for which to get the generic Pymagicc RCP name



	Returns

	The generic Pymagicc RCP name



	Return type

	str





Examples

>>> get_generic_rcp_name("RCP3PD")
"rcp26"










	
pymagicc.io.pull_cfg_from_parameters_out(parameters_out, namelist_to_read='nml_allcfgs')

	Pull out a single config set from a parameters_out namelist.

This function returns a single file with the config that needs to be passed to
MAGICC in order to do the same run as is represented by the values in
parameters_out.


	Parameters

	
	parameters_out (dict, f90nml.Namelist) – The parameters to dump


	namelist_to_read (str) – The namelist to read from the file.






	Returns

	An f90nml object with the cleaned, read out config.



	Return type

	f90nml.Namelist





Examples

>>> cfg = pull_cfg_from_parameters_out(magicc.metadata["parameters"])
>>> cfg.write("/somewhere/else/ANOTHERNAME.cfg")










	
pymagicc.io.pull_cfg_from_parameters_out_file(parameters_out_file, namelist_to_read='nml_allcfgs')

	Pull out a single config set from a MAGICC PARAMETERS.OUT file.

This function reads in the PARAMETERS.OUT file and returns a single file with
the config that needs to be passed to MAGICC in order to do the same run as is
represented by the values in PARAMETERS.OUT.


	Parameters

	
	parameters_out_file (str) – The PARAMETERS.OUT file to read


	namelist_to_read (str) – The namelist to read from the file.






	Returns

	An f90nml object with the cleaned, read out config.



	Return type

	f90nml.Namelist





Examples

>>> cfg = pull_cfg_from_parameters_out_file("PARAMETERS.OUT")
>>> cfg.write("/somewhere/else/ANOTHERNAME.cfg")










	
pymagicc.io.read_cfg_file(filepath)

	Read a MAGICC .CFG file, or any other Fortran namelist


	Parameters

	filepath (str) – Full path (path and name) to the file to read



	Returns

	An f90nml [https://github.com/marshallward/f90nml] Namelist instance
which contains the namelists in the file. A Namelist can be accessed just
like a dictionary.



	Return type

	f90nml.Namelist










	
pymagicc.io.read_mag_file_metadata(filepath)

	Read only the metadata in a .MAG file

This provides a way to access a .MAG file’s metadata without reading the
entire datablock, significantly reducing read time.


	Parameters

	filepath (str) – Full path (path and name) to the file to read



	Returns

	Metadata read from the file



	Return type

	dict



	Raises

	ValueError – The file is not a .MAG file










	
pymagicc.io.to_int(x)

	Convert inputs to int and check conversion is sensible


	Parameters

	x (np.array) – Values to convert



	Returns

	Input, converted to int



	Return type

	np.array of int



	Raises

	
	ValueError – If the int representation of any of the values is not equal to its original
    representation (where equality is checked using the != operator).


	TypeError – x is not a np.ndarray
















            

          

      

      

    

  

    
      
          
            
  
pymagicc.definitions

This module contains all of the relevant definitions for handling MAGICC data.

When we store the data in csv’s, we use Data Packages [https://frictionlessdata.io/docs/creating-tabular-data-packages-in-python/]. These store the data in an easy to
read csv file whilst providing comprehensive metadata describing the data (column
meanings and expected types) in the accompanying datapackage.json file. Please see
this metadata for further details.

For more details about how these constants are used, see the documentation of
pymagicc.io. In particular, the documentation of
pymagicc.io.get_special_scen_code, pymagicc.io.get_dattype_regionmode and
pymagicc.io.get_region_order in pymagicc.io.


	
pymagicc.definitions.AR6_REGION_ABBREVIATIONS = ['GIC', 'NWN', 'NEN', 'WNA', 'CNA', 'ENA', 'NCA', 'SCA', 'CAR', 'NWS', 'NSA', 'NES', 'SAM', 'SWS', 'SES', 'SSA', 'NEU', 'WCE', 'EEU', 'MED', 'SAH', 'WAF', 'CAF', 'NEAF', 'SEAF', 'WSAF', 'ESAF', 'MDG', 'RAR', 'WSB', 'ESB', 'RFE', 'WCA', 'ECA', 'TIB', 'EAS', 'ARP', 'SAS', 'SEA', 'NAU', 'CAU', 'EAU', 'SAU', 'NZ', 'EAN', 'WAN', 'ARO', 'NPO', 'EPO', 'SPO', 'NAO', 'EAO', 'SAO', 'ARS', 'BOB', 'EIO', 'SIO', 'SOO']

	Abbreviations for the AR6 regions as defined in Iturbide et al (2020) [https://doi.org/10.5194/essd-2019-258]


	Type

	list










	
pymagicc.definitions.DATA_HIERARCHY_SEPARATOR = '|'

	String used to define different levels in our data hierarchies.

For example, “Emissions|CO2|Energy|Coal”.

We copy this straight from pyam [https://github.com/IAMconsortium/pyam] to maintain easy compatibility.


	Type

	str










	
pymagicc.definitions.DATTYPE_REGIONMODE_REGIONS = notes  ...                                            regions 0   DATTYPE not used by MAGICC.F90 for SCEN7. Orde...  ...                           [OECD90, REF, ASIA, ALM] 1   DATTYPE not used by MAGICC.F90 for SCEN7. Orde...  ...                    [WORLD, OECD90, REF, ASIA, ALM] 2   DATTYPE not used by MAGICC.F90 for SCEN7. Orde...  ...              [R5OECD, R5REF, R5ASIA, R5MAF, R5LAM] 3   DATTYPE not used by MAGICC.F90 for SCEN7. Orde...  ...       [WORLD, R5OECD, R5REF, R5ASIA, R5MAF, R5LAM] 4   DATTYPE not used by MAGICC.F90 for SCEN7. Orde...  ...     [R5OECD, R5REF, R5ASIA, R5MAF, R5LAM, BUNKERS] 5   DATTYPE not used by MAGICC.F90 for SCEN7. Orde...  ...  [WORLD, R5OECD, R5REF, R5ASIA, R5MAF, R5LAM, B... 6   DATTYPE not used by MAGICC.F90 for SCEN7. Orde...  ...  [R5.2OECD, R5.2REF, R5.2ASIA, R5.2MAF, R5.2LAM... 7   DATTYPE not used by MAGICC.F90 for SCEN7. Orde...  ...  [WORLD, R5.2OECD, R5.2REF, R5.2ASIA, R5.2MAF, ... 8   DATTYPE not used by MAGICC.F90 for SCEN7. Orde...  ...  [R5.2OECD, R5.2REF, R5.2ASIA, R5.2MAF, R5.2LAM... 9   DATTYPE not used by MAGICC.F90 for SCEN7. Orde...  ...  [WORLD, R5.2OECD, R5.2REF, R5.2ASIA, R5.2MAF, ... 10  SCEN7 files only. Order doesn't matter and any...  ...                                            [WORLD] 11  SCEN7 files only. Order doesn't matter and any...  ...                                           [GLOBAL] 12  SCEN7 files only. Order doesn't matter and any...  ...                                               [GL] 13  SCEN7 files. Order doesn't matter. WORLD value...  ...                           [OECD90, REF, ASIA, ALM] 14  SCEN7 files. Order doesn't matter. WORLD value...  ...              [R5OECD, R5REF, R5ASIA, R5MAF, R5LAM] 15  SCEN7 files. Order doesn't matter. WORLD value...  ...    [R5.2OECD, R5.2REF, R5.2ASIA, R5.2MAF, R5.2LAM] 16  SCEN7 files. Order doesn't matter. WORLD value...  ...       [WORLD, R5OECD, R5REF, R5ASIA, R5MAF, R5LAM] 17  SCEN7 files. Order doesn't matter. WORLD value...  ...  [WORLD, R5.2OECD, R5.2REF, R5.2ASIA, R5.2MAF, ... 18  SCEN7 files. Order doesn't matter. WORLD value...  ...     [R5OECD, R5REF, R5ASIA, R5MAF, R5LAM, BUNKERS] 19  SCEN7 files. Order doesn't matter. WORLD value...  ...   [R5OECD90, R5REF, R5ASIA, R5MAF, R5LAM, BUNKERS] 20  SCEN7 files. Order doesn't matter. WORLD value...  ...  [R5.2OECD, R5.2REF, R5.2ASIA, R5.2MAF, R5.2LAM... 21  SCEN7 files. Order doesn't matter. WORLD value...  ...  [WORLD, R5OECD, R5REF, R5ASIA, R5MAF, R5LAM, B... 22  SCEN7 files. Order doesn't matter. WORLD value...  ...  [WORLD, R5OECD90, R5REF, R5ASIA, R5MAF, R5LAM,... 23  SCEN7 files. Order doesn't matter. WORLD value...  ...  [WORLD, R5.2OECD, R5.2REF, R5.2ASIA, R5.2MAF, ... 24  SCEN7 files. Order doesn't matter. WORLD value...  ...  [R5OECD, R5REF, R5ASIA, R5MAF, R5LAM, AVIATION... 25  SCEN7 files. Order doesn't matter. WORLD value...  ...  [R5OECD90, R5REF, R5ASIA, R5MAF, R5LAM, AVIATI... 26  SCEN7 files. Order doesn't matter. WORLD value...  ...  [R5.2OECD, R5.2REF, R5.2ASIA, R5.2MAF, R5.2LAM... 27  SCEN7 files. Order doesn't matter. WORLD value...  ...  [WORLD, R5OECD, R5REF, R5ASIA, R5MAF, R5LAM, A... 28  SCEN7 files. Order doesn't matter. WORLD value...  ...  [WORLD, R5OECD90, R5REF, R5ASIA, R5MAF, R5LAM,... 29  SCEN7 files. Order doesn't matter. WORLD value...  ...  [WORLD, R5.2OECD, R5.2REF, R5.2ASIA, R5.2MAF, ... 30            Not SCEN7 or SCEN files. Order matters.  ...                                           [GLOBAL] 31            Not SCEN7 or SCEN files. Order matters.  ...                                            [WORLD] 32            Not SCEN7 or SCEN files. Order matters.  ...                                   [NHLAND, SHLAND] 33            Not SCEN7 or SCEN files. Order matters.  ...                           [GLOBAL, NHLAND, SHLAND] 34            Not SCEN7 or SCEN files. Order matters.  ...                 [NHOCEAN, NHLAND, SHOCEAN, SHLAND] 35            Not SCEN7 or SCEN files. Order matters.  ...                                           [NH, SH]  [36 rows x 4 columns]

	pandas.DataFrame Mapping between regions and whether a file is SCEN7 or not and the expected values of THISFILE_DATTYPE and THISFILE_REGIONMODE flags in MAGICC.






	
pymagicc.definitions.FORTRAN_SAFE_TO_PINT_UNITS_MAPPING = {'_': ' ', 'per': '/', 'super': '^'}

	mappings required to convert our Fortran safe units to Pint.


	Type

	dict










	
pymagicc.definitions.MAGICC6_TO_MAGICC7_VARIABLES_MAPPING = {'BC': 'BC', 'C2F6': 'C2F6', 'C6F14': 'C6F14', 'CARB_TET': 'CCL4', 'CCl4': 'CCL4', 'CF4': 'CF4', 'CFC-11': 'CFC11', 'CFC-113': 'CFC113', 'CFC-114': 'CFC114', 'CFC-115': 'CFC115', 'CFC-12': 'CFC12', 'CFC11': 'CFC11', 'CFC113': 'CFC113', 'CFC114': 'CFC114', 'CFC115': 'CFC115', 'CFC12': 'CFC12', 'CFC_11': 'CFC11', 'CFC_113': 'CFC113', 'CFC_114': 'CFC114', 'CFC_115': 'CFC115', 'CFC_12': 'CFC12', 'CH3Br': 'CH3BR', 'CH3CCl3': 'CH3CCL3', 'CH3Cl': 'CH3CL', 'CH4': 'CH4', 'CO': 'CO', 'CO2B': 'CO2B', 'CO2I': 'CO2I', 'FossilCO2': 'CO2I', 'HCFC-141b': 'HCFC141B', 'HCFC-142b': 'HCFC142B', 'HCFC-22': 'HCFC22', 'HCFC141b': 'HCFC141B', 'HCFC142b': 'HCFC142B', 'HCFC22': 'HCFC22', 'HCFC_141b': 'HCFC141b', 'HCFC_142b': 'HCFC142b', 'HCFC_22': 'HCFC22', 'HFC-125': 'HFC125', 'HFC-134a': 'HFC134A', 'HFC-143a': 'HFC143A', 'HFC-227ea': 'HFC227EA', 'HFC-23': 'HFC23', 'HFC-245ca': 'HFC245FA', 'HFC-245fa': 'HFC245FA', 'HFC-32': 'HFC32', 'HFC-43-10': 'HFC4310', 'HFC125': 'HFC125', 'HFC134a': 'HFC134A', 'HFC143a': 'HFC143A', 'HFC227ea': 'HFC227EA', 'HFC23': 'HFC23', 'HFC245ca': 'HFC245FA', 'HFC245fa': 'HFC245FA', 'HFC32': 'HFC32', 'HFC43-10': 'HFC4310', 'HFC4310': 'HFC4310', 'HFC43_10': 'HFC4310', 'Halon 1202': 'HALON1202', 'Halon 1211': 'HALON1211', 'Halon 1301': 'HALON1301', 'Halon 2402': 'HALON2402', 'Halon1202': 'HALON1202', 'Halon1211': 'HALON1211', 'Halon1301': 'HALON1301', 'Halon2402': 'HALON2402', 'KYOTO-CO2EQ': 'KYOTOCO2EQ', 'MCF': 'CH3CCL3', 'MHALOSUMCFC12EQ': 'MHALOSUMCFC12EQ', 'N2O': 'N2O', 'NH3': 'NH3', 'NMVOC': 'NMVOC', 'NOx': 'NOX', 'OC': 'OC', 'OtherCO2': 'CO2B', 'SF6': 'SF6', 'SOx': 'SOX'}

	Mappings from MAGICC6 variables to MAGICC7 variables


	Type

	dict










	
pymagicc.definitions.MAGICC7_CONCENTRATIONS_UNITS = magicc_variable concentrations_unit 0              CO2                 ppm 1              CH4                 ppb 2              N2O                 ppb 3              CF4                 ppt 4             C2F6                 ppt 5             C3F8                 ppt 6            C4F10                 ppt 7            C5F12                 ppt 8            C6F14                 ppt 9            C7F16                 ppt 10           C8F18                 ppt 11           CC4F8                 ppt 12           HFC23                 ppt 13           HFC32                 ppt 14         HFC4310                 ppt 15          HFC125                 ppt 16         HFC134A                 ppt 17         HFC143A                 ppt 18         HFC152A                 ppt 19        HFC227EA                 ppt 20        HFC236FA                 ppt 21        HFC245FA                 ppt 22       HFC365MFC                 ppt 23             NF3                 ppt 24             SF6                 ppt 25           SO2F2                 ppt 26           CFC11                 ppt 27           CFC12                 ppt 28          CFC113                 ppt 29          CFC114                 ppt 30          CFC115                 ppt 31          HCFC22                 ppt 32        HCFC141B                 ppt 33        HCFC142B                 ppt 34         CH3CCl3                 ppt 35            CCl4                 ppt 36           CH3Cl                 ppt 37          CH2Cl2                 ppt 38           CHCl3                 ppt 39           CH3Br                 ppt 40       HALON1211                 ppt 41       HALON1301                 ppt 42       HALON2402                 ppt 43       HALON1202                 ppt

	pandas.DataFrame Definitions of concentrations variables and their expected units in MAGICC7.






	
pymagicc.definitions.MAGICC7_EMISSIONS_UNITS = magicc_variable  ... part_of_prnfile 0              CO2  ...           False 1             CO2I  ...           False 2             CO2B  ...           False 3              CH4  ...           False 4             CH4I  ...           False ..             ...  ...             ... 87       HALON2402  ...            True 88           CH3BR  ...            True 89           CH3CL  ...            True 90          CH2CL2  ...           False 91           CHCL3  ...           False  [92 rows x 5 columns]

	pandas.DataFrame Definitions of emissions variables and their expected units in MAGICC7.






	
pymagicc.definitions.MAGICC7_TO_MAGICC6_VARIABLES_MAPPING = {'BC': 'BC', 'C2F6': 'C2F6', 'C6F14': 'C6F14', 'CCL4': 'CARB_TET', 'CF4': 'CF4', 'CFC11': 'CFC11', 'CFC113': 'CFC113', 'CFC114': 'CFC114', 'CFC115': 'CFC115', 'CFC12': 'CFC12', 'CFC_11': 'CFC_11', 'CFC_113': 'CFC_113', 'CFC_114': 'CFC_114', 'CFC_115': 'CFC_115', 'CFC_12': 'CFC_12', 'CH3BR': 'CH3Br', 'CH3CCL3': 'MCF', 'CH3CL': 'CH3Cl', 'CH4': 'CH4', 'CO': 'CO', 'CO2B': 'OtherCO2', 'CO2I': 'FossilCO2', 'HALON1202': 'Halon 1202', 'HALON1211': 'Halon 1211', 'HALON1301': 'Halon 1301', 'HALON2402': 'Halon 2402', 'HCFC141B': 'HCFC141b', 'HCFC142B': 'HCFC142b', 'HCFC22': 'HCFC22', 'HCFC_141B': 'HCFC_141b', 'HCFC_142B': 'HCFC_142b', 'HCFC_22': 'HCFC_22', 'HFC125': 'HFC125', 'HFC134A': 'HFC134a', 'HFC143A': 'HFC143a', 'HFC227EA': 'HFC227ea', 'HFC23': 'HFC23', 'HFC245CA': 'HFC-245ca', 'HFC245FA': 'HFC245fa', 'HFC32': 'HFC32', 'HFC4310': 'HFC4310', 'HFC43_10': 'HFC43_10', 'KYOTOCO2EQ': 'KYOTO-CO2EQ', 'MHALOSUMCFC12EQ': 'MHALOSUMCFC12EQ', 'N2O': 'N2O', 'NH3': 'NH3', 'NMVOC': 'NMVOC', 'NOX': 'NOx', 'OC': 'OC', 'SF6': 'SF6', 'SOX': 'SOx'}

	Mappings from MAGICC7 variables to MAGICC6 variables


	Type

	dict










	
pymagicc.definitions.MAGICC7_TO_OPENSCM_VARIABLES_MAPPING = {'AEROSOL_ERF': 'Effective Radiative Forcing|Aerosols', 'AEROSOL_RF': 'Radiative Forcing|Aerosols', 'AIR_CIRRUS_ERF': 'Effective Radiative Forcing|Aviation|Cirrus', 'AIR_CIRRUS_RF': 'Radiative Forcing|Aviation|Cirrus', 'AIR_CONTRAILANDCIRRUS_ERF': 'Effective Radiative Forcing|Aviation|Contrail and Cirrus', 'AIR_CONTRAILANDCIRRUS_RF': 'Radiative Forcing|Aviation|Contrail and Cirrus', 'AIR_CONTRAIL_ERF': 'Effective Radiative Forcing|Aviation|Contrail', 'AIR_CONTRAIL_RF': 'Radiative Forcing|Aviation|Contrail', 'AIR_H2O_ERF': 'Effective Radiative Forcing|Aviation|H2O', 'AIR_H2O_RF': 'Radiative Forcing|Aviation|H2O', 'BCB_CONC': 'Atmospheric Concentrations|BC|MAGICC AFOLU', 'BCB_EMIS': 'Emissions|BC|MAGICC AFOLU', 'BCB_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|BC|MAGICC AFOLU', 'BCB_INVERSE_EMIS': 'Inverse Emissions|BC|MAGICC AFOLU', 'BCB_OT': 'Optical Thickness|BC|MAGICC AFOLU', 'BCB_RF': 'Radiative Forcing|Aerosols|Direct Effect|BC|MAGICC AFOLU', 'BCI_CONC': 'Atmospheric Concentrations|BC|MAGICC Fossil and Industrial', 'BCI_EMIS': 'Emissions|BC|MAGICC Fossil and Industrial', 'BCI_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|BC|MAGICC Fossil and Industrial', 'BCI_INVERSE_EMIS': 'Inverse Emissions|BC|MAGICC Fossil and Industrial', 'BCI_OT': 'Optical Thickness|BC|MAGICC Fossil and Industrial', 'BCI_RF': 'Radiative Forcing|Aerosols|Direct Effect|BC|MAGICC Fossil and Industrial', 'BCSNOW_ERF': 'Effective Radiative Forcing|Black Carbon on Snow', 'BCSNOW_RF': 'Radiative Forcing|Black Carbon on Snow', 'BCT_CONC': 'Atmospheric Concentrations|BC', 'BCT_EMIS': 'Emissions|BC', 'BCT_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|BC', 'BCT_INVERSE_EMIS': 'Inverse Emissions|BC', 'BCT_OT': 'Optical Thickness|BC', 'BCT_RF': 'Radiative Forcing|Aerosols|Direct Effect|BC', 'BC_CONC': 'Atmospheric Concentrations|BC', 'BC_EMIS': 'Emissions|BC', 'BC_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|BC', 'BC_INVERSE_EMIS': 'Inverse Emissions|BC', 'BC_OT': 'Optical Thickness|BC', 'BC_RF': 'Radiative Forcing|Aerosols|Direct Effect|BC', 'BIOMASSAER_CONC': 'Atmospheric Concentrations|MAGICC AFOLU', 'BIOMASSAER_EMIS': 'Emissions|MAGICC AFOLU', 'BIOMASSAER_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|MAGICC AFOLU', 'BIOMASSAER_INVERSE_EMIS': 'Inverse Emissions|MAGICC AFOLU', 'BIOMASSAER_OT': 'Optical Thickness|MAGICC AFOLU', 'BIOMASSAER_RF': 'Radiative Forcing|Aerosols|Direct Effect|MAGICC AFOLU', 'C2F6B_CONC': 'Atmospheric Concentrations|C2F6|MAGICC AFOLU', 'C2F6B_EMIS': 'Emissions|C2F6|MAGICC AFOLU', 'C2F6B_ERF': 'Effective Radiative Forcing|C2F6|MAGICC AFOLU', 'C2F6B_INVERSE_EMIS': 'Inverse Emissions|C2F6|MAGICC AFOLU', 'C2F6B_OT': 'Optical Thickness|C2F6|MAGICC AFOLU', 'C2F6B_RF': 'Radiative Forcing|C2F6|MAGICC AFOLU', 'C2F6I_CONC': 'Atmospheric Concentrations|C2F6|MAGICC Fossil and Industrial', 'C2F6I_EMIS': 'Emissions|C2F6|MAGICC Fossil and Industrial', 'C2F6I_ERF': 'Effective Radiative Forcing|C2F6|MAGICC Fossil and Industrial', 'C2F6I_INVERSE_EMIS': 'Inverse Emissions|C2F6|MAGICC Fossil and Industrial', 'C2F6I_OT': 'Optical Thickness|C2F6|MAGICC Fossil and Industrial', 'C2F6I_RF': 'Radiative Forcing|C2F6|MAGICC Fossil and Industrial', 'C2F6_CONC': 'Atmospheric Concentrations|C2F6', 'C2F6_EMIS': 'Emissions|C2F6', 'C2F6_ERF': 'Effective Radiative Forcing|C2F6', 'C2F6_INVERSE_EMIS': 'Inverse Emissions|C2F6', 'C2F6_OT': 'Optical Thickness|C2F6', 'C2F6_RF': 'Radiative Forcing|C2F6', 'C3F8B_CONC': 'Atmospheric Concentrations|C3F8|MAGICC AFOLU', 'C3F8B_EMIS': 'Emissions|C3F8|MAGICC AFOLU', 'C3F8B_ERF': 'Effective Radiative Forcing|C3F8|MAGICC AFOLU', 'C3F8B_INVERSE_EMIS': 'Inverse Emissions|C3F8|MAGICC AFOLU', 'C3F8B_OT': 'Optical Thickness|C3F8|MAGICC AFOLU', 'C3F8B_RF': 'Radiative Forcing|C3F8|MAGICC AFOLU', 'C3F8I_CONC': 'Atmospheric Concentrations|C3F8|MAGICC Fossil and Industrial', 'C3F8I_EMIS': 'Emissions|C3F8|MAGICC Fossil and Industrial', 'C3F8I_ERF': 'Effective Radiative Forcing|C3F8|MAGICC Fossil and Industrial', 'C3F8I_INVERSE_EMIS': 'Inverse Emissions|C3F8|MAGICC Fossil and Industrial', 'C3F8I_OT': 'Optical Thickness|C3F8|MAGICC Fossil and Industrial', 'C3F8I_RF': 'Radiative Forcing|C3F8|MAGICC Fossil and Industrial', 'C3F8_CONC': 'Atmospheric Concentrations|C3F8', 'C3F8_EMIS': 'Emissions|C3F8', 'C3F8_ERF': 'Effective Radiative Forcing|C3F8', 'C3F8_INVERSE_EMIS': 'Inverse Emissions|C3F8', 'C3F8_OT': 'Optical Thickness|C3F8', 'C3F8_RF': 'Radiative Forcing|C3F8', 'C4F10B_CONC': 'Atmospheric Concentrations|C4F10|MAGICC AFOLU', 'C4F10B_EMIS': 'Emissions|C4F10|MAGICC AFOLU', 'C4F10B_ERF': 'Effective Radiative Forcing|C4F10|MAGICC AFOLU', 'C4F10B_INVERSE_EMIS': 'Inverse Emissions|C4F10|MAGICC AFOLU', 'C4F10B_OT': 'Optical Thickness|C4F10|MAGICC AFOLU', 'C4F10B_RF': 'Radiative Forcing|C4F10|MAGICC AFOLU', 'C4F10I_CONC': 'Atmospheric Concentrations|C4F10|MAGICC Fossil and Industrial', 'C4F10I_EMIS': 'Emissions|C4F10|MAGICC Fossil and Industrial', 'C4F10I_ERF': 'Effective Radiative Forcing|C4F10|MAGICC Fossil and Industrial', 'C4F10I_INVERSE_EMIS': 'Inverse Emissions|C4F10|MAGICC Fossil and Industrial', 'C4F10I_OT': 'Optical Thickness|C4F10|MAGICC Fossil and Industrial', 'C4F10I_RF': 'Radiative Forcing|C4F10|MAGICC Fossil and Industrial', 'C4F10_CONC': 'Atmospheric Concentrations|C4F10', 'C4F10_EMIS': 'Emissions|C4F10', 'C4F10_ERF': 'Effective Radiative Forcing|C4F10', 'C4F10_INVERSE_EMIS': 'Inverse Emissions|C4F10', 'C4F10_OT': 'Optical Thickness|C4F10', 'C4F10_RF': 'Radiative Forcing|C4F10', 'C5F12B_CONC': 'Atmospheric Concentrations|C5F12|MAGICC AFOLU', 'C5F12B_EMIS': 'Emissions|C5F12|MAGICC AFOLU', 'C5F12B_ERF': 'Effective Radiative Forcing|C5F12|MAGICC AFOLU', 'C5F12B_INVERSE_EMIS': 'Inverse Emissions|C5F12|MAGICC AFOLU', 'C5F12B_OT': 'Optical Thickness|C5F12|MAGICC AFOLU', 'C5F12B_RF': 'Radiative Forcing|C5F12|MAGICC AFOLU', 'C5F12I_CONC': 'Atmospheric Concentrations|C5F12|MAGICC Fossil and Industrial', 'C5F12I_EMIS': 'Emissions|C5F12|MAGICC Fossil and Industrial', 'C5F12I_ERF': 'Effective Radiative Forcing|C5F12|MAGICC Fossil and Industrial', 'C5F12I_INVERSE_EMIS': 'Inverse Emissions|C5F12|MAGICC Fossil and Industrial', 'C5F12I_OT': 'Optical Thickness|C5F12|MAGICC Fossil and Industrial', 'C5F12I_RF': 'Radiative Forcing|C5F12|MAGICC Fossil and Industrial', 'C5F12_CONC': 'Atmospheric Concentrations|C5F12', 'C5F12_EMIS': 'Emissions|C5F12', 'C5F12_ERF': 'Effective Radiative Forcing|C5F12', 'C5F12_INVERSE_EMIS': 'Inverse Emissions|C5F12', 'C5F12_OT': 'Optical Thickness|C5F12', 'C5F12_RF': 'Radiative Forcing|C5F12', 'C6F14B_CONC': 'Atmospheric Concentrations|C6F14|MAGICC AFOLU', 'C6F14B_EMIS': 'Emissions|C6F14|MAGICC AFOLU', 'C6F14B_ERF': 'Effective Radiative Forcing|C6F14|MAGICC AFOLU', 'C6F14B_INVERSE_EMIS': 'Inverse Emissions|C6F14|MAGICC AFOLU', 'C6F14B_OT': 'Optical Thickness|C6F14|MAGICC AFOLU', 'C6F14B_RF': 'Radiative Forcing|C6F14|MAGICC AFOLU', 'C6F14I_CONC': 'Atmospheric Concentrations|C6F14|MAGICC Fossil and Industrial', 'C6F14I_EMIS': 'Emissions|C6F14|MAGICC Fossil and Industrial', 'C6F14I_ERF': 'Effective Radiative Forcing|C6F14|MAGICC Fossil and Industrial', 'C6F14I_INVERSE_EMIS': 'Inverse Emissions|C6F14|MAGICC Fossil and Industrial', 'C6F14I_OT': 'Optical Thickness|C6F14|MAGICC Fossil and Industrial', 'C6F14I_RF': 'Radiative Forcing|C6F14|MAGICC Fossil and Industrial', 'C6F14_CONC': 'Atmospheric Concentrations|C6F14', 'C6F14_EMIS': 'Emissions|C6F14', 'C6F14_ERF': 'Effective Radiative Forcing|C6F14', 'C6F14_INVERSE_EMIS': 'Inverse Emissions|C6F14', 'C6F14_OT': 'Optical Thickness|C6F14', 'C6F14_RF': 'Radiative Forcing|C6F14', 'C7F16B_CONC': 'Atmospheric Concentrations|C7F16|MAGICC AFOLU', 'C7F16B_EMIS': 'Emissions|C7F16|MAGICC AFOLU', 'C7F16B_ERF': 'Effective Radiative Forcing|C7F16|MAGICC AFOLU', 'C7F16B_INVERSE_EMIS': 'Inverse Emissions|C7F16|MAGICC AFOLU', 'C7F16B_OT': 'Optical Thickness|C7F16|MAGICC AFOLU', 'C7F16B_RF': 'Radiative Forcing|C7F16|MAGICC AFOLU', 'C7F16I_CONC': 'Atmospheric Concentrations|C7F16|MAGICC Fossil and Industrial', 'C7F16I_EMIS': 'Emissions|C7F16|MAGICC Fossil and Industrial', 'C7F16I_ERF': 'Effective Radiative Forcing|C7F16|MAGICC Fossil and Industrial', 'C7F16I_INVERSE_EMIS': 'Inverse Emissions|C7F16|MAGICC Fossil and Industrial', 'C7F16I_OT': 'Optical Thickness|C7F16|MAGICC Fossil and Industrial', 'C7F16I_RF': 'Radiative Forcing|C7F16|MAGICC Fossil and Industrial', 'C7F16_CONC': 'Atmospheric Concentrations|C7F16', 'C7F16_EMIS': 'Emissions|C7F16', 'C7F16_ERF': 'Effective Radiative Forcing|C7F16', 'C7F16_INVERSE_EMIS': 'Inverse Emissions|C7F16', 'C7F16_OT': 'Optical Thickness|C7F16', 'C7F16_RF': 'Radiative Forcing|C7F16', 'C8F18B_CONC': 'Atmospheric Concentrations|C8F18|MAGICC AFOLU', 'C8F18B_EMIS': 'Emissions|C8F18|MAGICC AFOLU', 'C8F18B_ERF': 'Effective Radiative Forcing|C8F18|MAGICC AFOLU', 'C8F18B_INVERSE_EMIS': 'Inverse Emissions|C8F18|MAGICC AFOLU', 'C8F18B_OT': 'Optical Thickness|C8F18|MAGICC AFOLU', 'C8F18B_RF': 'Radiative Forcing|C8F18|MAGICC AFOLU', 'C8F18I_CONC': 'Atmospheric Concentrations|C8F18|MAGICC Fossil and Industrial', 'C8F18I_EMIS': 'Emissions|C8F18|MAGICC Fossil and Industrial', 'C8F18I_ERF': 'Effective Radiative Forcing|C8F18|MAGICC Fossil and Industrial', 'C8F18I_INVERSE_EMIS': 'Inverse Emissions|C8F18|MAGICC Fossil and Industrial', 'C8F18I_OT': 'Optical Thickness|C8F18|MAGICC Fossil and Industrial', 'C8F18I_RF': 'Radiative Forcing|C8F18|MAGICC Fossil and Industrial', 'C8F18_CONC': 'Atmospheric Concentrations|C8F18', 'C8F18_EMIS': 'Emissions|C8F18', 'C8F18_ERF': 'Effective Radiative Forcing|C8F18', 'C8F18_INVERSE_EMIS': 'Inverse Emissions|C8F18', 'C8F18_OT': 'Optical Thickness|C8F18', 'C8F18_RF': 'Radiative Forcing|C8F18', 'CC4F8B_CONC': 'Atmospheric Concentrations|cC4F8|MAGICC AFOLU', 'CC4F8B_EMIS': 'Emissions|cC4F8|MAGICC AFOLU', 'CC4F8B_ERF': 'Effective Radiative Forcing|cC4F8|MAGICC AFOLU', 'CC4F8B_INVERSE_EMIS': 'Inverse Emissions|cC4F8|MAGICC AFOLU', 'CC4F8B_OT': 'Optical Thickness|cC4F8|MAGICC AFOLU', 'CC4F8B_RF': 'Radiative Forcing|cC4F8|MAGICC AFOLU', 'CC4F8I_CONC': 'Atmospheric Concentrations|cC4F8|MAGICC Fossil and Industrial', 'CC4F8I_EMIS': 'Emissions|cC4F8|MAGICC Fossil and Industrial', 'CC4F8I_ERF': 'Effective Radiative Forcing|cC4F8|MAGICC Fossil and Industrial', 'CC4F8I_INVERSE_EMIS': 'Inverse Emissions|cC4F8|MAGICC Fossil and Industrial', 'CC4F8I_OT': 'Optical Thickness|cC4F8|MAGICC Fossil and Industrial', 'CC4F8I_RF': 'Radiative Forcing|cC4F8|MAGICC Fossil and Industrial', 'CC4F8_CONC': 'Atmospheric Concentrations|cC4F8', 'CC4F8_EMIS': 'Emissions|cC4F8', 'CC4F8_ERF': 'Effective Radiative Forcing|cC4F8', 'CC4F8_INVERSE_EMIS': 'Inverse Emissions|cC4F8', 'CC4F8_OT': 'Optical Thickness|cC4F8', 'CC4F8_RF': 'Radiative Forcing|cC4F8', 'CCL4_CONC': 'Atmospheric Concentrations|CCl4', 'CCL4_EMIS': 'Emissions|CCl4', 'CCL4_ERF': 'Effective Radiative Forcing|CCl4', 'CCL4_INVERSE_EMIS': 'Inverse Emissions|CCl4', 'CCL4_OT': 'Optical Thickness|CCl4', 'CCL4_RF': 'Radiative Forcing|CCl4', 'CF4B_CONC': 'Atmospheric Concentrations|CF4|MAGICC AFOLU', 'CF4B_EMIS': 'Emissions|CF4|MAGICC AFOLU', 'CF4B_ERF': 'Effective Radiative Forcing|CF4|MAGICC AFOLU', 'CF4B_INVERSE_EMIS': 'Inverse Emissions|CF4|MAGICC AFOLU', 'CF4B_OT': 'Optical Thickness|CF4|MAGICC AFOLU', 'CF4B_RF': 'Radiative Forcing|CF4|MAGICC AFOLU', 'CF4I_CONC': 'Atmospheric Concentrations|CF4|MAGICC Fossil and Industrial', 'CF4I_EMIS': 'Emissions|CF4|MAGICC Fossil and Industrial', 'CF4I_ERF': 'Effective Radiative Forcing|CF4|MAGICC Fossil and Industrial', 'CF4I_INVERSE_EMIS': 'Inverse Emissions|CF4|MAGICC Fossil and Industrial', 'CF4I_OT': 'Optical Thickness|CF4|MAGICC Fossil and Industrial', 'CF4I_RF': 'Radiative Forcing|CF4|MAGICC Fossil and Industrial', 'CF4_CONC': 'Atmospheric Concentrations|CF4', 'CF4_EMIS': 'Emissions|CF4', 'CF4_ERF': 'Effective Radiative Forcing|CF4', 'CF4_INVERSE_EMIS': 'Inverse Emissions|CF4', 'CF4_OT': 'Optical Thickness|CF4', 'CF4_RF': 'Radiative Forcing|CF4', 'CFC113_CONC': 'Atmospheric Concentrations|CFC113', 'CFC113_EMIS': 'Emissions|CFC113', 'CFC113_ERF': 'Effective Radiative Forcing|CFC113', 'CFC113_INVERSE_EMIS': 'Inverse Emissions|CFC113', 'CFC113_OT': 'Optical Thickness|CFC113', 'CFC113_RF': 'Radiative Forcing|CFC113', 'CFC114_CONC': 'Atmospheric Concentrations|CFC114', 'CFC114_EMIS': 'Emissions|CFC114', 'CFC114_ERF': 'Effective Radiative Forcing|CFC114', 'CFC114_INVERSE_EMIS': 'Inverse Emissions|CFC114', 'CFC114_OT': 'Optical Thickness|CFC114', 'CFC114_RF': 'Radiative Forcing|CFC114', 'CFC115_CONC': 'Atmospheric Concentrations|CFC115', 'CFC115_EMIS': 'Emissions|CFC115', 'CFC115_ERF': 'Effective Radiative Forcing|CFC115', 'CFC115_INVERSE_EMIS': 'Inverse Emissions|CFC115', 'CFC115_OT': 'Optical Thickness|CFC115', 'CFC115_RF': 'Radiative Forcing|CFC115', 'CFC11_CONC': 'Atmospheric Concentrations|CFC11', 'CFC11_EMIS': 'Emissions|CFC11', 'CFC11_ERF': 'Effective Radiative Forcing|CFC11', 'CFC11_INVERSE_EMIS': 'Inverse Emissions|CFC11', 'CFC11_OT': 'Optical Thickness|CFC11', 'CFC11_RF': 'Radiative Forcing|CFC11', 'CFC12_CONC': 'Atmospheric Concentrations|CFC12', 'CFC12_EMIS': 'Emissions|CFC12', 'CFC12_ERF': 'Effective Radiative Forcing|CFC12', 'CFC12_INVERSE_EMIS': 'Inverse Emissions|CFC12', 'CFC12_OT': 'Optical Thickness|CFC12', 'CFC12_RF': 'Radiative Forcing|CFC12', 'CH2CL2_CONC': 'Atmospheric Concentrations|CH2Cl2', 'CH2CL2_EMIS': 'Emissions|CH2Cl2', 'CH2CL2_ERF': 'Effective Radiative Forcing|CH2Cl2', 'CH2CL2_INVERSE_EMIS': 'Inverse Emissions|CH2Cl2', 'CH2CL2_OT': 'Optical Thickness|CH2Cl2', 'CH2CL2_RF': 'Radiative Forcing|CH2Cl2', 'CH3BR_CONC': 'Atmospheric Concentrations|CH3Br', 'CH3BR_EMIS': 'Emissions|CH3Br', 'CH3BR_ERF': 'Effective Radiative Forcing|CH3Br', 'CH3BR_INVERSE_EMIS': 'Inverse Emissions|CH3Br', 'CH3BR_OT': 'Optical Thickness|CH3Br', 'CH3BR_RF': 'Radiative Forcing|CH3Br', 'CH3CCL3_CONC': 'Atmospheric Concentrations|CH3CCl3', 'CH3CCL3_EMIS': 'Emissions|CH3CCl3', 'CH3CCL3_ERF': 'Effective Radiative Forcing|CH3CCl3', 'CH3CCL3_INVERSE_EMIS': 'Inverse Emissions|CH3CCl3', 'CH3CCL3_OT': 'Optical Thickness|CH3CCl3', 'CH3CCL3_RF': 'Radiative Forcing|CH3CCl3', 'CH3CL_CONC': 'Atmospheric Concentrations|CH3Cl', 'CH3CL_EMIS': 'Emissions|CH3Cl', 'CH3CL_ERF': 'Effective Radiative Forcing|CH3Cl', 'CH3CL_INVERSE_EMIS': 'Inverse Emissions|CH3Cl', 'CH3CL_OT': 'Optical Thickness|CH3Cl', 'CH3CL_RF': 'Radiative Forcing|CH3Cl', 'CH4B_CONC': 'Atmospheric Concentrations|CH4|MAGICC AFOLU', 'CH4B_EMIS': 'Emissions|CH4|MAGICC AFOLU', 'CH4B_ERF': 'Effective Radiative Forcing|CH4|MAGICC AFOLU', 'CH4B_INVERSE_EMIS': 'Inverse Emissions|CH4|MAGICC AFOLU', 'CH4B_OT': 'Optical Thickness|CH4|MAGICC AFOLU', 'CH4B_RF': 'Radiative Forcing|CH4|MAGICC AFOLU', 'CH4I_CONC': 'Atmospheric Concentrations|CH4|MAGICC Fossil and Industrial', 'CH4I_EMIS': 'Emissions|CH4|MAGICC Fossil and Industrial', 'CH4I_ERF': 'Effective Radiative Forcing|CH4|MAGICC Fossil and Industrial', 'CH4I_INVERSE_EMIS': 'Inverse Emissions|CH4|MAGICC Fossil and Industrial', 'CH4I_OT': 'Optical Thickness|CH4|MAGICC Fossil and Industrial', 'CH4I_RF': 'Radiative Forcing|CH4|MAGICC Fossil and Industrial', 'CH4OXSTRATH2O_ERF': 'Effective Radiative Forcing|CH4 Oxidation Stratospheric H2O', 'CH4OXSTRATH2O_RF': 'Radiative Forcing|CH4 Oxidation Stratospheric H2O', 'CH4PF_EMIS': 'Net Land to Atmosphere Flux|CH4|Earth System Feedbacks|Permafrost', 'CH4T_CONC': 'Atmospheric Concentrations|CH4', 'CH4T_EMIS': 'Emissions|CH4', 'CH4T_ERF': 'Effective Radiative Forcing|CH4', 'CH4T_INVERSE_EMIS': 'Inverse Emissions|CH4', 'CH4T_OT': 'Optical Thickness|CH4', 'CH4T_RF': 'Radiative Forcing|CH4', 'CH4_CONC': 'Atmospheric Concentrations|CH4', 'CH4_EMIS': 'Emissions|CH4', 'CH4_ERF': 'Effective Radiative Forcing|CH4', 'CH4_INVERSE_EMIS': 'Inverse Emissions|CH4', 'CH4_OT': 'Optical Thickness|CH4', 'CH4_RF': 'Radiative Forcing|CH4', 'CHCL3_CONC': 'Atmospheric Concentrations|CHCl3', 'CHCL3_EMIS': 'Emissions|CHCl3', 'CHCL3_ERF': 'Effective Radiative Forcing|CHCl3', 'CHCL3_INVERSE_EMIS': 'Inverse Emissions|CHCl3', 'CHCL3_OT': 'Optical Thickness|CHCl3', 'CHCL3_RF': 'Radiative Forcing|CHCl3', 'CLOUD_TOT_ERF': 'Effective Radiative Forcing|Aerosols|Indirect Effect', 'CLOUD_TOT_RF': 'Radiative Forcing|Aerosols|Indirect Effect', 'CO2B_CONC': 'Atmospheric Concentrations|CO2|MAGICC AFOLU', 'CO2B_EMIS': 'Emissions|CO2|MAGICC AFOLU', 'CO2B_ERF': 'Effective Radiative Forcing|CO2|MAGICC AFOLU', 'CO2B_INVERSE_EMIS': 'Inverse Emissions|CO2|MAGICC AFOLU', 'CO2B_OT': 'Optical Thickness|CO2|MAGICC AFOLU', 'CO2B_RF': 'Radiative Forcing|CO2|MAGICC AFOLU', 'CO2CH4N2O_CONC': 'Atmospheric Concentrations|CO2, CH4 and N2O', 'CO2CH4N2O_EMIS': 'Emissions|CO2, CH4 and N2O', 'CO2CH4N2O_ERF': 'Effective Radiative Forcing|CO2, CH4 and N2O', 'CO2CH4N2O_INVERSE_EMIS': 'Inverse Emissions|CO2, CH4 and N2O', 'CO2CH4N2O_OT': 'Optical Thickness|CO2, CH4 and N2O', 'CO2CH4N2O_RF': 'Radiative Forcing|CO2, CH4 and N2O', 'CO2EQ_CONC': 'Atmospheric Concentrations|CO2 Equivalent', 'CO2EQ_EMIS': 'Emissions|CO2 Equivalent', 'CO2EQ_ERF': 'Effective Radiative Forcing|CO2 Equivalent', 'CO2EQ_INVERSE_EMIS': 'Inverse Emissions|CO2 Equivalent', 'CO2EQ_OT': 'Optical Thickness|CO2 Equivalent', 'CO2EQ_RF': 'Radiative Forcing|CO2 Equivalent', 'CO2I_CONC': 'Atmospheric Concentrations|CO2|MAGICC Fossil and Industrial', 'CO2I_EMIS': 'Emissions|CO2|MAGICC Fossil and Industrial', 'CO2I_ERF': 'Effective Radiative Forcing|CO2|MAGICC Fossil and Industrial', 'CO2I_INVERSE_EMIS': 'Inverse Emissions|CO2|MAGICC Fossil and Industrial', 'CO2I_OT': 'Optical Thickness|CO2|MAGICC Fossil and Industrial', 'CO2I_RF': 'Radiative Forcing|CO2|MAGICC Fossil and Industrial', 'CO2PF_EMIS': 'Net Land to Atmosphere Flux|CO2|Earth System Feedbacks|Permafrost', 'CO2T_AIR2LAND_FLUX': 'Net Atmosphere to Land Flux|CO2', 'CO2T_AIR2OCEAN_FLUX': 'Net Atmosphere to Ocean Flux|CO2', 'CO2T_CONC': 'Atmospheric Concentrations|CO2', 'CO2T_EMIS': 'Emissions|CO2', 'CO2T_ERF': 'Effective Radiative Forcing|CO2', 'CO2T_INVERSE_EMIS': 'Inverse Emissions|CO2', 'CO2T_OT': 'Optical Thickness|CO2', 'CO2T_RF': 'Radiative Forcing|CO2', 'CO2_AIR2LAND_FLUX': 'Net Atmosphere to Land Flux|CO2', 'CO2_AIR2OCEAN_FLUX': 'Net Atmosphere to Ocean Flux|CO2', 'CO2_CONC': 'Atmospheric Concentrations|CO2', 'CO2_EMIS': 'Emissions|CO2', 'CO2_ERF': 'Effective Radiative Forcing|CO2', 'CO2_INVERSE_EMIS': 'Inverse Emissions|CO2', 'CO2_OT': 'Optical Thickness|CO2', 'CO2_RF': 'Radiative Forcing|CO2', 'COB_CONC': 'Atmospheric Concentrations|CO|MAGICC AFOLU', 'COB_EMIS': 'Emissions|CO|MAGICC AFOLU', 'COB_ERF': 'Effective Radiative Forcing|CO|MAGICC AFOLU', 'COB_INVERSE_EMIS': 'Inverse Emissions|CO|MAGICC AFOLU', 'COB_OT': 'Optical Thickness|CO|MAGICC AFOLU', 'COB_RF': 'Radiative Forcing|CO|MAGICC AFOLU', 'COI_CONC': 'Atmospheric Concentrations|CO|MAGICC Fossil and Industrial', 'COI_EMIS': 'Emissions|CO|MAGICC Fossil and Industrial', 'COI_ERF': 'Effective Radiative Forcing|CO|MAGICC Fossil and Industrial', 'COI_INVERSE_EMIS': 'Inverse Emissions|CO|MAGICC Fossil and Industrial', 'COI_OT': 'Optical Thickness|CO|MAGICC Fossil and Industrial', 'COI_RF': 'Radiative Forcing|CO|MAGICC Fossil and Industrial', 'CO_CONC': 'Atmospheric Concentrations|CO', 'CO_EMIS': 'Emissions|CO', 'CO_ERF': 'Effective Radiative Forcing|CO', 'CO_INVERSE_EMIS': 'Inverse Emissions|CO', 'CO_OT': 'Optical Thickness|CO', 'CO_RF': 'Radiative Forcing|CO', 'EXTRA_CONC': 'Atmospheric Concentrations|Extra', 'EXTRA_EMIS': 'Emissions|Extra', 'EXTRA_ERF': 'Effective Radiative Forcing|Extra', 'EXTRA_INVERSE_EMIS': 'Inverse Emissions|Extra', 'EXTRA_OT': 'Optical Thickness|Extra', 'EXTRA_RF': 'Radiative Forcing|Extra', 'FGASSUMHFC134AEQ_CONC': 'Atmospheric Concentrations|HFC134a Equivalent|F-Gases', 'FGASSUMHFC134AEQ_EMIS': 'Emissions|HFC134a Equivalent|F-Gases', 'FGASSUMHFC134AEQ_ERF': 'Effective Radiative Forcing|HFC134a Equivalent|F-Gases', 'FGASSUMHFC134AEQ_INVERSE_EMIS': 'Inverse Emissions|HFC134a Equivalent|F-Gases', 'FGASSUMHFC134AEQ_OT': 'Optical Thickness|HFC134a Equivalent|F-Gases', 'FGASSUMHFC134AEQ_RF': 'Radiative Forcing|HFC134a Equivalent|F-Gases', 'FGASSUM_CONC': 'Atmospheric Concentrations|F-Gases', 'FGASSUM_EMIS': 'Emissions|F-Gases', 'FGASSUM_ERF': 'Effective Radiative Forcing|F-Gases', 'FGASSUM_INVERSE_EMIS': 'Inverse Emissions|F-Gases', 'FGASSUM_OT': 'Optical Thickness|F-Gases', 'FGASSUM_RF': 'Radiative Forcing|F-Gases', 'GHG_CONC': 'Atmospheric Concentrations|Greenhouse Gases', 'GHG_EMIS': 'Emissions|Greenhouse Gases', 'GHG_ERF': 'Effective Radiative Forcing|Greenhouse Gases', 'GHG_INVERSE_EMIS': 'Inverse Emissions|Greenhouse Gases', 'GHG_OT': 'Optical Thickness|Greenhouse Gases', 'GHG_RF': 'Radiative Forcing|Greenhouse Gases', 'HALON1202_CONC': 'Atmospheric Concentrations|Halon1202', 'HALON1202_EMIS': 'Emissions|Halon1202', 'HALON1202_ERF': 'Effective Radiative Forcing|Halon1202', 'HALON1202_INVERSE_EMIS': 'Inverse Emissions|Halon1202', 'HALON1202_OT': 'Optical Thickness|Halon1202', 'HALON1202_RF': 'Radiative Forcing|Halon1202', 'HALON1211_CONC': 'Atmospheric Concentrations|Halon1211', 'HALON1211_EMIS': 'Emissions|Halon1211', 'HALON1211_ERF': 'Effective Radiative Forcing|Halon1211', 'HALON1211_INVERSE_EMIS': 'Inverse Emissions|Halon1211', 'HALON1211_OT': 'Optical Thickness|Halon1211', 'HALON1211_RF': 'Radiative Forcing|Halon1211', 'HALON1301_CONC': 'Atmospheric Concentrations|Halon1301', 'HALON1301_EMIS': 'Emissions|Halon1301', 'HALON1301_ERF': 'Effective Radiative Forcing|Halon1301', 'HALON1301_INVERSE_EMIS': 'Inverse Emissions|Halon1301', 'HALON1301_OT': 'Optical Thickness|Halon1301', 'HALON1301_RF': 'Radiative Forcing|Halon1301', 'HALON2402_CONC': 'Atmospheric Concentrations|Halon2402', 'HALON2402_EMIS': 'Emissions|Halon2402', 'HALON2402_ERF': 'Effective Radiative Forcing|Halon2402', 'HALON2402_INVERSE_EMIS': 'Inverse Emissions|Halon2402', 'HALON2402_OT': 'Optical Thickness|Halon2402', 'HALON2402_RF': 'Radiative Forcing|Halon2402', 'HCFC141B_CONC': 'Atmospheric Concentrations|HCFC141b', 'HCFC141B_EMIS': 'Emissions|HCFC141b', 'HCFC141B_ERF': 'Effective Radiative Forcing|HCFC141b', 'HCFC141B_INVERSE_EMIS': 'Inverse Emissions|HCFC141b', 'HCFC141B_OT': 'Optical Thickness|HCFC141b', 'HCFC141B_RF': 'Radiative Forcing|HCFC141b', 'HCFC142B_CONC': 'Atmospheric Concentrations|HCFC142b', 'HCFC142B_EMIS': 'Emissions|HCFC142b', 'HCFC142B_ERF': 'Effective Radiative Forcing|HCFC142b', 'HCFC142B_INVERSE_EMIS': 'Inverse Emissions|HCFC142b', 'HCFC142B_OT': 'Optical Thickness|HCFC142b', 'HCFC142B_RF': 'Radiative Forcing|HCFC142b', 'HCFC22_CONC': 'Atmospheric Concentrations|HCFC22', 'HCFC22_EMIS': 'Emissions|HCFC22', 'HCFC22_ERF': 'Effective Radiative Forcing|HCFC22', 'HCFC22_INVERSE_EMIS': 'Inverse Emissions|HCFC22', 'HCFC22_OT': 'Optical Thickness|HCFC22', 'HCFC22_RF': 'Radiative Forcing|HCFC22', 'HEATCONTENT_AGGREG_DEPTH1': 'Heat Content|Ocean|Depth 1', 'HEATCONTENT_AGGREG_DEPTH2': 'Heat Content|Ocean|Depth 2', 'HEATCONTENT_AGGREG_DEPTH3': 'Heat Content|Ocean|Depth 3', 'HEATCONTENT_AGGREG_TOTAL': 'Heat Content|Ocean', 'HEATUPTK_AGGREG': 'Heat Uptake|Ocean', 'HEATUPTK_EARTH': 'Heat Uptake', 'HEATUPTK_NONOCEAN': 'Heat Uptake|Non-Ocean', 'HEAT_EARTH': 'Heat Content', 'HEAT_NONOCEAN': 'Heat Content|Non-Ocean', 'HFC125_CONC': 'Atmospheric Concentrations|HFC125', 'HFC125_EMIS': 'Emissions|HFC125', 'HFC125_ERF': 'Effective Radiative Forcing|HFC125', 'HFC125_INVERSE_EMIS': 'Inverse Emissions|HFC125', 'HFC125_OT': 'Optical Thickness|HFC125', 'HFC125_RF': 'Radiative Forcing|HFC125', 'HFC134A_CONC': 'Atmospheric Concentrations|HFC134a', 'HFC134A_EMIS': 'Emissions|HFC134a', 'HFC134A_ERF': 'Effective Radiative Forcing|HFC134a', 'HFC134A_INVERSE_EMIS': 'Inverse Emissions|HFC134a', 'HFC134A_OT': 'Optical Thickness|HFC134a', 'HFC134A_RF': 'Radiative Forcing|HFC134a', 'HFC143A_CONC': 'Atmospheric Concentrations|HFC143a', 'HFC143A_EMIS': 'Emissions|HFC143a', 'HFC143A_ERF': 'Effective Radiative Forcing|HFC143a', 'HFC143A_INVERSE_EMIS': 'Inverse Emissions|HFC143a', 'HFC143A_OT': 'Optical Thickness|HFC143a', 'HFC143A_RF': 'Radiative Forcing|HFC143a', 'HFC152A_CONC': 'Atmospheric Concentrations|HFC152a', 'HFC152A_EMIS': 'Emissions|HFC152a', 'HFC152A_ERF': 'Effective Radiative Forcing|HFC152a', 'HFC152A_INVERSE_EMIS': 'Inverse Emissions|HFC152a', 'HFC152A_OT': 'Optical Thickness|HFC152a', 'HFC152A_RF': 'Radiative Forcing|HFC152a', 'HFC227EA_CONC': 'Atmospheric Concentrations|HFC227ea', 'HFC227EA_EMIS': 'Emissions|HFC227ea', 'HFC227EA_ERF': 'Effective Radiative Forcing|HFC227ea', 'HFC227EA_INVERSE_EMIS': 'Inverse Emissions|HFC227ea', 'HFC227EA_OT': 'Optical Thickness|HFC227ea', 'HFC227EA_RF': 'Radiative Forcing|HFC227ea', 'HFC236FA_CONC': 'Atmospheric Concentrations|HFC236fa', 'HFC236FA_EMIS': 'Emissions|HFC236fa', 'HFC236FA_ERF': 'Effective Radiative Forcing|HFC236fa', 'HFC236FA_INVERSE_EMIS': 'Inverse Emissions|HFC236fa', 'HFC236FA_OT': 'Optical Thickness|HFC236fa', 'HFC236FA_RF': 'Radiative Forcing|HFC236fa', 'HFC23_CONC': 'Atmospheric Concentrations|HFC23', 'HFC23_EMIS': 'Emissions|HFC23', 'HFC23_ERF': 'Effective Radiative Forcing|HFC23', 'HFC23_INVERSE_EMIS': 'Inverse Emissions|HFC23', 'HFC23_OT': 'Optical Thickness|HFC23', 'HFC23_RF': 'Radiative Forcing|HFC23', 'HFC245FA_CONC': 'Atmospheric Concentrations|HFC245fa', 'HFC245FA_EMIS': 'Emissions|HFC245fa', 'HFC245FA_ERF': 'Effective Radiative Forcing|HFC245fa', 'HFC245FA_INVERSE_EMIS': 'Inverse Emissions|HFC245fa', 'HFC245FA_OT': 'Optical Thickness|HFC245fa', 'HFC245FA_RF': 'Radiative Forcing|HFC245fa', 'HFC32_CONC': 'Atmospheric Concentrations|HFC32', 'HFC32_EMIS': 'Emissions|HFC32', 'HFC32_ERF': 'Effective Radiative Forcing|HFC32', 'HFC32_INVERSE_EMIS': 'Inverse Emissions|HFC32', 'HFC32_OT': 'Optical Thickness|HFC32', 'HFC32_RF': 'Radiative Forcing|HFC32', 'HFC365MFC_CONC': 'Atmospheric Concentrations|HFC365mfc', 'HFC365MFC_EMIS': 'Emissions|HFC365mfc', 'HFC365MFC_ERF': 'Effective Radiative Forcing|HFC365mfc', 'HFC365MFC_INVERSE_EMIS': 'Inverse Emissions|HFC365mfc', 'HFC365MFC_OT': 'Optical Thickness|HFC365mfc', 'HFC365MFC_RF': 'Radiative Forcing|HFC365mfc', 'HFC4310_CONC': 'Atmospheric Concentrations|HFC4310', 'HFC4310_EMIS': 'Emissions|HFC4310', 'HFC4310_ERF': 'Effective Radiative Forcing|HFC4310', 'HFC4310_INVERSE_EMIS': 'Inverse Emissions|HFC4310', 'HFC4310_OT': 'Optical Thickness|HFC4310', 'HFC4310_RF': 'Radiative Forcing|HFC4310', 'KYOTOCO2EQ_CONC': 'Atmospheric Concentrations|CO2 Equivalent|Kyoto Gases', 'KYOTOCO2EQ_EMIS': 'Emissions|CO2 Equivalent|Kyoto Gases', 'KYOTOCO2EQ_ERF': 'Effective Radiative Forcing|CO2 Equivalent|Kyoto Gases', 'KYOTOCO2EQ_INVERSE_EMIS': 'Inverse Emissions|CO2 Equivalent|Kyoto Gases', 'KYOTOCO2EQ_OT': 'Optical Thickness|CO2 Equivalent|Kyoto Gases', 'KYOTOCO2EQ_RF': 'Radiative Forcing|CO2 Equivalent|Kyoto Gases', 'KYOTOGHG_CONC': 'Atmospheric Concentrations|Greenhouse Gases|Kyoto Gases', 'KYOTOGHG_EMIS': 'Emissions|Greenhouse Gases|Kyoto Gases', 'KYOTOGHG_ERF': 'Effective Radiative Forcing|Greenhouse Gases|Kyoto Gases', 'KYOTOGHG_INVERSE_EMIS': 'Inverse Emissions|Greenhouse Gases|Kyoto Gases', 'KYOTOGHG_OT': 'Optical Thickness|Greenhouse Gases|Kyoto Gases', 'KYOTOGHG_RF': 'Radiative Forcing|Greenhouse Gases|Kyoto Gases', 'LANDUSE_ERF': 'Effective Radiative Forcing|Land-use Change', 'LANDUSE_RF': 'Radiative Forcing|Land-use Change', 'MHALOSUMCFC12EQ_CONC': 'Atmospheric Concentrations|CFC12 Equivalent|Montreal Protocol Halogen Gases', 'MHALOSUMCFC12EQ_EMIS': 'Emissions|CFC12 Equivalent|Montreal Protocol Halogen Gases', 'MHALOSUMCFC12EQ_ERF': 'Effective Radiative Forcing|CFC12 Equivalent|Montreal Protocol Halogen Gases', 'MHALOSUMCFC12EQ_INVERSE_EMIS': 'Inverse Emissions|CFC12 Equivalent|Montreal Protocol Halogen Gases', 'MHALOSUMCFC12EQ_OT': 'Optical Thickness|CFC12 Equivalent|Montreal Protocol Halogen Gases', 'MHALOSUMCFC12EQ_RF': 'Radiative Forcing|CFC12 Equivalent|Montreal Protocol Halogen Gases', 'MHALOSUM_CONC': 'Atmospheric Concentrations|Montreal Protocol Halogen Gases', 'MHALOSUM_EMIS': 'Emissions|Montreal Protocol Halogen Gases', 'MHALOSUM_ERF': 'Effective Radiative Forcing|Montreal Protocol Halogen Gases', 'MHALOSUM_INVERSE_EMIS': 'Inverse Emissions|Montreal Protocol Halogen Gases', 'MHALOSUM_OT': 'Optical Thickness|Montreal Protocol Halogen Gases', 'MHALOSUM_RF': 'Radiative Forcing|Montreal Protocol Halogen Gases', 'MINERALDUST_CONC': 'Atmospheric Concentrations|Mineral Dust', 'MINERALDUST_EMIS': 'Emissions|Mineral Dust', 'MINERALDUST_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|Mineral Dust', 'MINERALDUST_INVERSE_EMIS': 'Inverse Emissions|Mineral Dust', 'MINERALDUST_OT': 'Optical Thickness|Mineral Dust', 'MINERALDUST_RF': 'Radiative Forcing|Aerosols|Direct Effect|Mineral Dust', 'N2OB_CONC': 'Atmospheric Concentrations|N2O|MAGICC AFOLU', 'N2OB_EMIS': 'Emissions|N2O|MAGICC AFOLU', 'N2OB_ERF': 'Effective Radiative Forcing|N2O|MAGICC AFOLU', 'N2OB_INVERSE_EMIS': 'Inverse Emissions|N2O|MAGICC AFOLU', 'N2OB_OT': 'Optical Thickness|N2O|MAGICC AFOLU', 'N2OB_RF': 'Radiative Forcing|N2O|MAGICC AFOLU', 'N2OI_CONC': 'Atmospheric Concentrations|N2O|MAGICC Fossil and Industrial', 'N2OI_EMIS': 'Emissions|N2O|MAGICC Fossil and Industrial', 'N2OI_ERF': 'Effective Radiative Forcing|N2O|MAGICC Fossil and Industrial', 'N2OI_INVERSE_EMIS': 'Inverse Emissions|N2O|MAGICC Fossil and Industrial', 'N2OI_OT': 'Optical Thickness|N2O|MAGICC Fossil and Industrial', 'N2OI_RF': 'Radiative Forcing|N2O|MAGICC Fossil and Industrial', 'N2OT_CONC': 'Atmospheric Concentrations|N2O', 'N2OT_EMIS': 'Emissions|N2O', 'N2OT_ERF': 'Effective Radiative Forcing|N2O', 'N2OT_INVERSE_EMIS': 'Inverse Emissions|N2O', 'N2OT_OT': 'Optical Thickness|N2O', 'N2OT_RF': 'Radiative Forcing|N2O', 'N2O_CONC': 'Atmospheric Concentrations|N2O', 'N2O_EMIS': 'Emissions|N2O', 'N2O_ERF': 'Effective Radiative Forcing|N2O', 'N2O_INVERSE_EMIS': 'Inverse Emissions|N2O', 'N2O_OT': 'Optical Thickness|N2O', 'N2O_RF': 'Radiative Forcing|N2O', 'NF3_CONC': 'Atmospheric Concentrations|NF3', 'NF3_EMIS': 'Emissions|NF3', 'NF3_ERF': 'Effective Radiative Forcing|NF3', 'NF3_INVERSE_EMIS': 'Inverse Emissions|NF3', 'NF3_OT': 'Optical Thickness|NF3', 'NF3_RF': 'Radiative Forcing|NF3', 'NH3B_CONC': 'Atmospheric Concentrations|NH3|MAGICC AFOLU', 'NH3B_EMIS': 'Emissions|NH3|MAGICC AFOLU', 'NH3B_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NH3|MAGICC AFOLU', 'NH3B_INVERSE_EMIS': 'Inverse Emissions|NH3|MAGICC AFOLU', 'NH3B_OT': 'Optical Thickness|NH3|MAGICC AFOLU', 'NH3B_RF': 'Radiative Forcing|Aerosols|Direct Effect|NH3|MAGICC AFOLU', 'NH3I_CONC': 'Atmospheric Concentrations|NH3|MAGICC Fossil and Industrial', 'NH3I_EMIS': 'Emissions|NH3|MAGICC Fossil and Industrial', 'NH3I_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NH3|MAGICC Fossil and Industrial', 'NH3I_INVERSE_EMIS': 'Inverse Emissions|NH3|MAGICC Fossil and Industrial', 'NH3I_OT': 'Optical Thickness|NH3|MAGICC Fossil and Industrial', 'NH3I_RF': 'Radiative Forcing|Aerosols|Direct Effect|NH3|MAGICC Fossil and Industrial', 'NH3_CONC': 'Atmospheric Concentrations|NH3', 'NH3_EMIS': 'Emissions|NH3', 'NH3_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NH3', 'NH3_INVERSE_EMIS': 'Inverse Emissions|NH3', 'NH3_OT': 'Optical Thickness|NH3', 'NH3_RF': 'Radiative Forcing|Aerosols|Direct Effect|NH3', 'NMVOCB_CONC': 'Atmospheric Concentrations|NMVOC|MAGICC AFOLU', 'NMVOCB_EMIS': 'Emissions|NMVOC|MAGICC AFOLU', 'NMVOCB_ERF': 'Effective Radiative Forcing|NMVOC|MAGICC AFOLU', 'NMVOCB_INVERSE_EMIS': 'Inverse Emissions|NMVOC|MAGICC AFOLU', 'NMVOCB_OT': 'Optical Thickness|NMVOC|MAGICC AFOLU', 'NMVOCB_RF': 'Radiative Forcing|NMVOC|MAGICC AFOLU', 'NMVOCI_CONC': 'Atmospheric Concentrations|NMVOC|MAGICC Fossil and Industrial', 'NMVOCI_EMIS': 'Emissions|NMVOC|MAGICC Fossil and Industrial', 'NMVOCI_ERF': 'Effective Radiative Forcing|NMVOC|MAGICC Fossil and Industrial', 'NMVOCI_INVERSE_EMIS': 'Inverse Emissions|NMVOC|MAGICC Fossil and Industrial', 'NMVOCI_OT': 'Optical Thickness|NMVOC|MAGICC Fossil and Industrial', 'NMVOCI_RF': 'Radiative Forcing|NMVOC|MAGICC Fossil and Industrial', 'NMVOC_CONC': 'Atmospheric Concentrations|NMVOC', 'NMVOC_EMIS': 'Emissions|NMVOC', 'NMVOC_ERF': 'Effective Radiative Forcing|NMVOC', 'NMVOC_INVERSE_EMIS': 'Inverse Emissions|NMVOC', 'NMVOC_OT': 'Optical Thickness|NMVOC', 'NMVOC_RF': 'Radiative Forcing|NMVOC', 'NO3B_CONC': 'Atmospheric Concentrations|NO3|MAGICC AFOLU', 'NO3B_EMIS': 'Emissions|NO3|MAGICC AFOLU', 'NO3B_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NO3|MAGICC AFOLU', 'NO3B_INVERSE_EMIS': 'Inverse Emissions|NO3|MAGICC AFOLU', 'NO3B_OT': 'Optical Thickness|NO3|MAGICC AFOLU', 'NO3B_RF': 'Radiative Forcing|Aerosols|Direct Effect|NO3|MAGICC AFOLU', 'NO3I_CONC': 'Atmospheric Concentrations|NO3|MAGICC Fossil and Industrial', 'NO3I_EMIS': 'Emissions|NO3|MAGICC Fossil and Industrial', 'NO3I_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NO3|MAGICC Fossil and Industrial', 'NO3I_INVERSE_EMIS': 'Inverse Emissions|NO3|MAGICC Fossil and Industrial', 'NO3I_OT': 'Optical Thickness|NO3|MAGICC Fossil and Industrial', 'NO3I_RF': 'Radiative Forcing|Aerosols|Direct Effect|NO3|MAGICC Fossil and Industrial', 'NO3T_CONC': 'Atmospheric Concentrations|NO3', 'NO3T_EMIS': 'Emissions|NO3', 'NO3T_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NO3', 'NO3T_INVERSE_EMIS': 'Inverse Emissions|NO3', 'NO3T_OT': 'Optical Thickness|NO3', 'NO3T_RF': 'Radiative Forcing|Aerosols|Direct Effect|NO3', 'NO3_CONC': 'Atmospheric Concentrations|NO3', 'NO3_EMIS': 'Emissions|NO3', 'NO3_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NO3', 'NO3_INVERSE_EMIS': 'Inverse Emissions|NO3', 'NO3_OT': 'Optical Thickness|NO3', 'NO3_RF': 'Radiative Forcing|Aerosols|Direct Effect|NO3', 'NOXB_CONC': 'Atmospheric Concentrations|NOx|MAGICC AFOLU', 'NOXB_EMIS': 'Emissions|NOx|MAGICC AFOLU', 'NOXB_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NOx|MAGICC AFOLU', 'NOXB_INVERSE_EMIS': 'Inverse Emissions|NOx|MAGICC AFOLU', 'NOXB_OT': 'Optical Thickness|NOx|MAGICC AFOLU', 'NOXB_RF': 'Radiative Forcing|Aerosols|Direct Effect|NOx|MAGICC AFOLU', 'NOXI_CONC': 'Atmospheric Concentrations|NOx|MAGICC Fossil and Industrial', 'NOXI_EMIS': 'Emissions|NOx|MAGICC Fossil and Industrial', 'NOXI_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NOx|MAGICC Fossil and Industrial', 'NOXI_INVERSE_EMIS': 'Inverse Emissions|NOx|MAGICC Fossil and Industrial', 'NOXI_OT': 'Optical Thickness|NOx|MAGICC Fossil and Industrial', 'NOXI_RF': 'Radiative Forcing|Aerosols|Direct Effect|NOx|MAGICC Fossil and Industrial', 'NOXT_CONC': 'Atmospheric Concentrations|NOx', 'NOXT_EMIS': 'Emissions|NOx', 'NOXT_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NOx', 'NOXT_INVERSE_EMIS': 'Inverse Emissions|NOx', 'NOXT_OT': 'Optical Thickness|NOx', 'NOXT_RF': 'Radiative Forcing|Aerosols|Direct Effect|NOx', 'NOX_CONC': 'Atmospheric Concentrations|NOx', 'NOX_EMIS': 'Emissions|NOx', 'NOX_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|NOx', 'NOX_INVERSE_EMIS': 'Inverse Emissions|NOx', 'NOX_OT': 'Optical Thickness|NOx', 'NOX_RF': 'Radiative Forcing|Aerosols|Direct Effect|NOx', 'OCB_CONC': 'Atmospheric Concentrations|OC|MAGICC AFOLU', 'OCB_EMIS': 'Emissions|OC|MAGICC AFOLU', 'OCB_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|OC|MAGICC AFOLU', 'OCB_INVERSE_EMIS': 'Inverse Emissions|OC|MAGICC AFOLU', 'OCB_OT': 'Optical Thickness|OC|MAGICC AFOLU', 'OCB_RF': 'Radiative Forcing|Aerosols|Direct Effect|OC|MAGICC AFOLU', 'OCEAN_TEMP_LAYER_001': 'Ocean Temperature|Layer 1', 'OCEAN_TEMP_LAYER_002': 'Ocean Temperature|Layer 2', 'OCEAN_TEMP_LAYER_003': 'Ocean Temperature|Layer 3', 'OCEAN_TEMP_LAYER_004': 'Ocean Temperature|Layer 4', 'OCEAN_TEMP_LAYER_005': 'Ocean Temperature|Layer 5', 'OCEAN_TEMP_LAYER_006': 'Ocean Temperature|Layer 6', 'OCEAN_TEMP_LAYER_007': 'Ocean Temperature|Layer 7', 'OCEAN_TEMP_LAYER_008': 'Ocean Temperature|Layer 8', 'OCEAN_TEMP_LAYER_009': 'Ocean Temperature|Layer 9', 'OCEAN_TEMP_LAYER_010': 'Ocean Temperature|Layer 10', 'OCEAN_TEMP_LAYER_011': 'Ocean Temperature|Layer 11', 'OCEAN_TEMP_LAYER_012': 'Ocean Temperature|Layer 12', 'OCEAN_TEMP_LAYER_013': 'Ocean Temperature|Layer 13', 'OCEAN_TEMP_LAYER_014': 'Ocean Temperature|Layer 14', 'OCEAN_TEMP_LAYER_015': 'Ocean Temperature|Layer 15', 'OCEAN_TEMP_LAYER_016': 'Ocean Temperature|Layer 16', 'OCEAN_TEMP_LAYER_017': 'Ocean Temperature|Layer 17', 'OCEAN_TEMP_LAYER_018': 'Ocean Temperature|Layer 18', 'OCEAN_TEMP_LAYER_019': 'Ocean Temperature|Layer 19', 'OCEAN_TEMP_LAYER_020': 'Ocean Temperature|Layer 20', 'OCEAN_TEMP_LAYER_021': 'Ocean Temperature|Layer 21', 'OCEAN_TEMP_LAYER_022': 'Ocean Temperature|Layer 22', 'OCEAN_TEMP_LAYER_023': 'Ocean Temperature|Layer 23', 'OCEAN_TEMP_LAYER_024': 'Ocean Temperature|Layer 24', 'OCEAN_TEMP_LAYER_025': 'Ocean Temperature|Layer 25', 'OCEAN_TEMP_LAYER_026': 'Ocean Temperature|Layer 26', 'OCEAN_TEMP_LAYER_027': 'Ocean Temperature|Layer 27', 'OCEAN_TEMP_LAYER_028': 'Ocean Temperature|Layer 28', 'OCEAN_TEMP_LAYER_029': 'Ocean Temperature|Layer 29', 'OCEAN_TEMP_LAYER_030': 'Ocean Temperature|Layer 30', 'OCEAN_TEMP_LAYER_031': 'Ocean Temperature|Layer 31', 'OCEAN_TEMP_LAYER_032': 'Ocean Temperature|Layer 32', 'OCEAN_TEMP_LAYER_033': 'Ocean Temperature|Layer 33', 'OCEAN_TEMP_LAYER_034': 'Ocean Temperature|Layer 34', 'OCEAN_TEMP_LAYER_035': 'Ocean Temperature|Layer 35', 'OCEAN_TEMP_LAYER_036': 'Ocean Temperature|Layer 36', 'OCEAN_TEMP_LAYER_037': 'Ocean Temperature|Layer 37', 'OCEAN_TEMP_LAYER_038': 'Ocean Temperature|Layer 38', 'OCEAN_TEMP_LAYER_039': 'Ocean Temperature|Layer 39', 'OCEAN_TEMP_LAYER_040': 'Ocean Temperature|Layer 40', 'OCEAN_TEMP_LAYER_041': 'Ocean Temperature|Layer 41', 'OCEAN_TEMP_LAYER_042': 'Ocean Temperature|Layer 42', 'OCEAN_TEMP_LAYER_043': 'Ocean Temperature|Layer 43', 'OCEAN_TEMP_LAYER_044': 'Ocean Temperature|Layer 44', 'OCEAN_TEMP_LAYER_045': 'Ocean Temperature|Layer 45', 'OCEAN_TEMP_LAYER_046': 'Ocean Temperature|Layer 46', 'OCEAN_TEMP_LAYER_047': 'Ocean Temperature|Layer 47', 'OCEAN_TEMP_LAYER_048': 'Ocean Temperature|Layer 48', 'OCEAN_TEMP_LAYER_049': 'Ocean Temperature|Layer 49', 'OCEAN_TEMP_LAYER_050': 'Ocean Temperature|Layer 50', 'OCEAN_TEMP_LAYER_051': 'Ocean Temperature|Layer 51', 'OCEAN_TEMP_LAYER_052': 'Ocean Temperature|Layer 52', 'OCEAN_TEMP_LAYER_053': 'Ocean Temperature|Layer 53', 'OCEAN_TEMP_LAYER_054': 'Ocean Temperature|Layer 54', 'OCEAN_TEMP_LAYER_055': 'Ocean Temperature|Layer 55', 'OCEAN_TEMP_LAYER_056': 'Ocean Temperature|Layer 56', 'OCEAN_TEMP_LAYER_057': 'Ocean Temperature|Layer 57', 'OCEAN_TEMP_LAYER_058': 'Ocean Temperature|Layer 58', 'OCEAN_TEMP_LAYER_059': 'Ocean Temperature|Layer 59', 'OCEAN_TEMP_LAYER_060': 'Ocean Temperature|Layer 60', 'OCEAN_TEMP_LAYER_061': 'Ocean Temperature|Layer 61', 'OCEAN_TEMP_LAYER_062': 'Ocean Temperature|Layer 62', 'OCEAN_TEMP_LAYER_063': 'Ocean Temperature|Layer 63', 'OCEAN_TEMP_LAYER_064': 'Ocean Temperature|Layer 64', 'OCEAN_TEMP_LAYER_065': 'Ocean Temperature|Layer 65', 'OCEAN_TEMP_LAYER_066': 'Ocean Temperature|Layer 66', 'OCEAN_TEMP_LAYER_067': 'Ocean Temperature|Layer 67', 'OCEAN_TEMP_LAYER_068': 'Ocean Temperature|Layer 68', 'OCEAN_TEMP_LAYER_069': 'Ocean Temperature|Layer 69', 'OCEAN_TEMP_LAYER_070': 'Ocean Temperature|Layer 70', 'OCEAN_TEMP_LAYER_071': 'Ocean Temperature|Layer 71', 'OCEAN_TEMP_LAYER_072': 'Ocean Temperature|Layer 72', 'OCEAN_TEMP_LAYER_073': 'Ocean Temperature|Layer 73', 'OCEAN_TEMP_LAYER_074': 'Ocean Temperature|Layer 74', 'OCEAN_TEMP_LAYER_075': 'Ocean Temperature|Layer 75', 'OCEAN_TEMP_LAYER_076': 'Ocean Temperature|Layer 76', 'OCEAN_TEMP_LAYER_077': 'Ocean Temperature|Layer 77', 'OCEAN_TEMP_LAYER_078': 'Ocean Temperature|Layer 78', 'OCEAN_TEMP_LAYER_079': 'Ocean Temperature|Layer 79', 'OCEAN_TEMP_LAYER_080': 'Ocean Temperature|Layer 80', 'OCEAN_TEMP_LAYER_081': 'Ocean Temperature|Layer 81', 'OCEAN_TEMP_LAYER_082': 'Ocean Temperature|Layer 82', 'OCEAN_TEMP_LAYER_083': 'Ocean Temperature|Layer 83', 'OCEAN_TEMP_LAYER_084': 'Ocean Temperature|Layer 84', 'OCEAN_TEMP_LAYER_085': 'Ocean Temperature|Layer 85', 'OCEAN_TEMP_LAYER_086': 'Ocean Temperature|Layer 86', 'OCEAN_TEMP_LAYER_087': 'Ocean Temperature|Layer 87', 'OCEAN_TEMP_LAYER_088': 'Ocean Temperature|Layer 88', 'OCEAN_TEMP_LAYER_089': 'Ocean Temperature|Layer 89', 'OCEAN_TEMP_LAYER_090': 'Ocean Temperature|Layer 90', 'OCEAN_TEMP_LAYER_091': 'Ocean Temperature|Layer 91', 'OCEAN_TEMP_LAYER_092': 'Ocean Temperature|Layer 92', 'OCEAN_TEMP_LAYER_093': 'Ocean Temperature|Layer 93', 'OCEAN_TEMP_LAYER_094': 'Ocean Temperature|Layer 94', 'OCEAN_TEMP_LAYER_095': 'Ocean Temperature|Layer 95', 'OCEAN_TEMP_LAYER_096': 'Ocean Temperature|Layer 96', 'OCEAN_TEMP_LAYER_097': 'Ocean Temperature|Layer 97', 'OCEAN_TEMP_LAYER_098': 'Ocean Temperature|Layer 98', 'OCEAN_TEMP_LAYER_099': 'Ocean Temperature|Layer 99', 'OCEAN_TEMP_LAYER_100': 'Ocean Temperature|Layer 100', 'OCEAN_TEMP_LAYER_101': 'Ocean Temperature|Layer 101', 'OCEAN_TEMP_LAYER_102': 'Ocean Temperature|Layer 102', 'OCEAN_TEMP_LAYER_103': 'Ocean Temperature|Layer 103', 'OCEAN_TEMP_LAYER_104': 'Ocean Temperature|Layer 104', 'OCEAN_TEMP_LAYER_105': 'Ocean Temperature|Layer 105', 'OCEAN_TEMP_LAYER_106': 'Ocean Temperature|Layer 106', 'OCEAN_TEMP_LAYER_107': 'Ocean Temperature|Layer 107', 'OCEAN_TEMP_LAYER_108': 'Ocean Temperature|Layer 108', 'OCEAN_TEMP_LAYER_109': 'Ocean Temperature|Layer 109', 'OCEAN_TEMP_LAYER_110': 'Ocean Temperature|Layer 110', 'OCEAN_TEMP_LAYER_111': 'Ocean Temperature|Layer 111', 'OCEAN_TEMP_LAYER_112': 'Ocean Temperature|Layer 112', 'OCEAN_TEMP_LAYER_113': 'Ocean Temperature|Layer 113', 'OCEAN_TEMP_LAYER_114': 'Ocean Temperature|Layer 114', 'OCEAN_TEMP_LAYER_115': 'Ocean Temperature|Layer 115', 'OCEAN_TEMP_LAYER_116': 'Ocean Temperature|Layer 116', 'OCEAN_TEMP_LAYER_117': 'Ocean Temperature|Layer 117', 'OCEAN_TEMP_LAYER_118': 'Ocean Temperature|Layer 118', 'OCEAN_TEMP_LAYER_119': 'Ocean Temperature|Layer 119', 'OCEAN_TEMP_LAYER_120': 'Ocean Temperature|Layer 120', 'OCEAN_TEMP_LAYER_121': 'Ocean Temperature|Layer 121', 'OCEAN_TEMP_LAYER_122': 'Ocean Temperature|Layer 122', 'OCEAN_TEMP_LAYER_123': 'Ocean Temperature|Layer 123', 'OCEAN_TEMP_LAYER_124': 'Ocean Temperature|Layer 124', 'OCEAN_TEMP_LAYER_125': 'Ocean Temperature|Layer 125', 'OCEAN_TEMP_LAYER_126': 'Ocean Temperature|Layer 126', 'OCEAN_TEMP_LAYER_127': 'Ocean Temperature|Layer 127', 'OCEAN_TEMP_LAYER_128': 'Ocean Temperature|Layer 128', 'OCEAN_TEMP_LAYER_129': 'Ocean Temperature|Layer 129', 'OCEAN_TEMP_LAYER_130': 'Ocean Temperature|Layer 130', 'OCEAN_TEMP_LAYER_131': 'Ocean Temperature|Layer 131', 'OCEAN_TEMP_LAYER_132': 'Ocean Temperature|Layer 132', 'OCEAN_TEMP_LAYER_133': 'Ocean Temperature|Layer 133', 'OCEAN_TEMP_LAYER_134': 'Ocean Temperature|Layer 134', 'OCEAN_TEMP_LAYER_135': 'Ocean Temperature|Layer 135', 'OCEAN_TEMP_LAYER_136': 'Ocean Temperature|Layer 136', 'OCEAN_TEMP_LAYER_137': 'Ocean Temperature|Layer 137', 'OCEAN_TEMP_LAYER_138': 'Ocean Temperature|Layer 138', 'OCEAN_TEMP_LAYER_139': 'Ocean Temperature|Layer 139', 'OCEAN_TEMP_LAYER_140': 'Ocean Temperature|Layer 140', 'OCEAN_TEMP_LAYER_141': 'Ocean Temperature|Layer 141', 'OCEAN_TEMP_LAYER_142': 'Ocean Temperature|Layer 142', 'OCEAN_TEMP_LAYER_143': 'Ocean Temperature|Layer 143', 'OCEAN_TEMP_LAYER_144': 'Ocean Temperature|Layer 144', 'OCEAN_TEMP_LAYER_145': 'Ocean Temperature|Layer 145', 'OCEAN_TEMP_LAYER_146': 'Ocean Temperature|Layer 146', 'OCEAN_TEMP_LAYER_147': 'Ocean Temperature|Layer 147', 'OCEAN_TEMP_LAYER_148': 'Ocean Temperature|Layer 148', 'OCEAN_TEMP_LAYER_149': 'Ocean Temperature|Layer 149', 'OCEAN_TEMP_LAYER_150': 'Ocean Temperature|Layer 150', 'OCEAN_TEMP_LAYER_151': 'Ocean Temperature|Layer 151', 'OCEAN_TEMP_LAYER_152': 'Ocean Temperature|Layer 152', 'OCEAN_TEMP_LAYER_153': 'Ocean Temperature|Layer 153', 'OCEAN_TEMP_LAYER_154': 'Ocean Temperature|Layer 154', 'OCEAN_TEMP_LAYER_155': 'Ocean Temperature|Layer 155', 'OCEAN_TEMP_LAYER_156': 'Ocean Temperature|Layer 156', 'OCEAN_TEMP_LAYER_157': 'Ocean Temperature|Layer 157', 'OCEAN_TEMP_LAYER_158': 'Ocean Temperature|Layer 158', 'OCEAN_TEMP_LAYER_159': 'Ocean Temperature|Layer 159', 'OCEAN_TEMP_LAYER_160': 'Ocean Temperature|Layer 160', 'OCEAN_TEMP_LAYER_161': 'Ocean Temperature|Layer 161', 'OCEAN_TEMP_LAYER_162': 'Ocean Temperature|Layer 162', 'OCEAN_TEMP_LAYER_163': 'Ocean Temperature|Layer 163', 'OCEAN_TEMP_LAYER_164': 'Ocean Temperature|Layer 164', 'OCEAN_TEMP_LAYER_165': 'Ocean Temperature|Layer 165', 'OCEAN_TEMP_LAYER_166': 'Ocean Temperature|Layer 166', 'OCEAN_TEMP_LAYER_167': 'Ocean Temperature|Layer 167', 'OCEAN_TEMP_LAYER_168': 'Ocean Temperature|Layer 168', 'OCEAN_TEMP_LAYER_169': 'Ocean Temperature|Layer 169', 'OCEAN_TEMP_LAYER_170': 'Ocean Temperature|Layer 170', 'OCEAN_TEMP_LAYER_171': 'Ocean Temperature|Layer 171', 'OCEAN_TEMP_LAYER_172': 'Ocean Temperature|Layer 172', 'OCEAN_TEMP_LAYER_173': 'Ocean Temperature|Layer 173', 'OCEAN_TEMP_LAYER_174': 'Ocean Temperature|Layer 174', 'OCEAN_TEMP_LAYER_175': 'Ocean Temperature|Layer 175', 'OCEAN_TEMP_LAYER_176': 'Ocean Temperature|Layer 176', 'OCEAN_TEMP_LAYER_177': 'Ocean Temperature|Layer 177', 'OCEAN_TEMP_LAYER_178': 'Ocean Temperature|Layer 178', 'OCEAN_TEMP_LAYER_179': 'Ocean Temperature|Layer 179', 'OCEAN_TEMP_LAYER_180': 'Ocean Temperature|Layer 180', 'OCEAN_TEMP_LAYER_181': 'Ocean Temperature|Layer 181', 'OCEAN_TEMP_LAYER_182': 'Ocean Temperature|Layer 182', 'OCEAN_TEMP_LAYER_183': 'Ocean Temperature|Layer 183', 'OCEAN_TEMP_LAYER_184': 'Ocean Temperature|Layer 184', 'OCEAN_TEMP_LAYER_185': 'Ocean Temperature|Layer 185', 'OCEAN_TEMP_LAYER_186': 'Ocean Temperature|Layer 186', 'OCEAN_TEMP_LAYER_187': 'Ocean Temperature|Layer 187', 'OCEAN_TEMP_LAYER_188': 'Ocean Temperature|Layer 188', 'OCEAN_TEMP_LAYER_189': 'Ocean Temperature|Layer 189', 'OCEAN_TEMP_LAYER_190': 'Ocean Temperature|Layer 190', 'OCEAN_TEMP_LAYER_191': 'Ocean Temperature|Layer 191', 'OCEAN_TEMP_LAYER_192': 'Ocean Temperature|Layer 192', 'OCEAN_TEMP_LAYER_193': 'Ocean Temperature|Layer 193', 'OCEAN_TEMP_LAYER_194': 'Ocean Temperature|Layer 194', 'OCEAN_TEMP_LAYER_195': 'Ocean Temperature|Layer 195', 'OCEAN_TEMP_LAYER_196': 'Ocean Temperature|Layer 196', 'OCEAN_TEMP_LAYER_197': 'Ocean Temperature|Layer 197', 'OCEAN_TEMP_LAYER_198': 'Ocean Temperature|Layer 198', 'OCEAN_TEMP_LAYER_199': 'Ocean Temperature|Layer 199', 'OCEAN_TEMP_LAYER_200': 'Ocean Temperature|Layer 200', 'OCEAN_TEMP_LAYER_201': 'Ocean Temperature|Layer 201', 'OCEAN_TEMP_LAYER_202': 'Ocean Temperature|Layer 202', 'OCEAN_TEMP_LAYER_203': 'Ocean Temperature|Layer 203', 'OCEAN_TEMP_LAYER_204': 'Ocean Temperature|Layer 204', 'OCEAN_TEMP_LAYER_205': 'Ocean Temperature|Layer 205', 'OCEAN_TEMP_LAYER_206': 'Ocean Temperature|Layer 206', 'OCEAN_TEMP_LAYER_207': 'Ocean Temperature|Layer 207', 'OCEAN_TEMP_LAYER_208': 'Ocean Temperature|Layer 208', 'OCEAN_TEMP_LAYER_209': 'Ocean Temperature|Layer 209', 'OCEAN_TEMP_LAYER_210': 'Ocean Temperature|Layer 210', 'OCEAN_TEMP_LAYER_211': 'Ocean Temperature|Layer 211', 'OCEAN_TEMP_LAYER_212': 'Ocean Temperature|Layer 212', 'OCEAN_TEMP_LAYER_213': 'Ocean Temperature|Layer 213', 'OCEAN_TEMP_LAYER_214': 'Ocean Temperature|Layer 214', 'OCEAN_TEMP_LAYER_215': 'Ocean Temperature|Layer 215', 'OCEAN_TEMP_LAYER_216': 'Ocean Temperature|Layer 216', 'OCEAN_TEMP_LAYER_217': 'Ocean Temperature|Layer 217', 'OCEAN_TEMP_LAYER_218': 'Ocean Temperature|Layer 218', 'OCEAN_TEMP_LAYER_219': 'Ocean Temperature|Layer 219', 'OCEAN_TEMP_LAYER_220': 'Ocean Temperature|Layer 220', 'OCEAN_TEMP_LAYER_221': 'Ocean Temperature|Layer 221', 'OCEAN_TEMP_LAYER_222': 'Ocean Temperature|Layer 222', 'OCEAN_TEMP_LAYER_223': 'Ocean Temperature|Layer 223', 'OCEAN_TEMP_LAYER_224': 'Ocean Temperature|Layer 224', 'OCEAN_TEMP_LAYER_225': 'Ocean Temperature|Layer 225', 'OCEAN_TEMP_LAYER_226': 'Ocean Temperature|Layer 226', 'OCEAN_TEMP_LAYER_227': 'Ocean Temperature|Layer 227', 'OCEAN_TEMP_LAYER_228': 'Ocean Temperature|Layer 228', 'OCEAN_TEMP_LAYER_229': 'Ocean Temperature|Layer 229', 'OCEAN_TEMP_LAYER_230': 'Ocean Temperature|Layer 230', 'OCEAN_TEMP_LAYER_231': 'Ocean Temperature|Layer 231', 'OCEAN_TEMP_LAYER_232': 'Ocean Temperature|Layer 232', 'OCEAN_TEMP_LAYER_233': 'Ocean Temperature|Layer 233', 'OCEAN_TEMP_LAYER_234': 'Ocean Temperature|Layer 234', 'OCEAN_TEMP_LAYER_235': 'Ocean Temperature|Layer 235', 'OCEAN_TEMP_LAYER_236': 'Ocean Temperature|Layer 236', 'OCEAN_TEMP_LAYER_237': 'Ocean Temperature|Layer 237', 'OCEAN_TEMP_LAYER_238': 'Ocean Temperature|Layer 238', 'OCEAN_TEMP_LAYER_239': 'Ocean Temperature|Layer 239', 'OCEAN_TEMP_LAYER_240': 'Ocean Temperature|Layer 240', 'OCEAN_TEMP_LAYER_241': 'Ocean Temperature|Layer 241', 'OCEAN_TEMP_LAYER_242': 'Ocean Temperature|Layer 242', 'OCEAN_TEMP_LAYER_243': 'Ocean Temperature|Layer 243', 'OCEAN_TEMP_LAYER_244': 'Ocean Temperature|Layer 244', 'OCEAN_TEMP_LAYER_245': 'Ocean Temperature|Layer 245', 'OCEAN_TEMP_LAYER_246': 'Ocean Temperature|Layer 246', 'OCEAN_TEMP_LAYER_247': 'Ocean Temperature|Layer 247', 'OCEAN_TEMP_LAYER_248': 'Ocean Temperature|Layer 248', 'OCEAN_TEMP_LAYER_249': 'Ocean Temperature|Layer 249', 'OCEAN_TEMP_LAYER_250': 'Ocean Temperature|Layer 250', 'OCEAN_TEMP_LAYER_251': 'Ocean Temperature|Layer 251', 'OCEAN_TEMP_LAYER_252': 'Ocean Temperature|Layer 252', 'OCEAN_TEMP_LAYER_253': 'Ocean Temperature|Layer 253', 'OCEAN_TEMP_LAYER_254': 'Ocean Temperature|Layer 254', 'OCEAN_TEMP_LAYER_255': 'Ocean Temperature|Layer 255', 'OCEAN_TEMP_LAYER_256': 'Ocean Temperature|Layer 256', 'OCEAN_TEMP_LAYER_257': 'Ocean Temperature|Layer 257', 'OCEAN_TEMP_LAYER_258': 'Ocean Temperature|Layer 258', 'OCEAN_TEMP_LAYER_259': 'Ocean Temperature|Layer 259', 'OCEAN_TEMP_LAYER_260': 'Ocean Temperature|Layer 260', 'OCEAN_TEMP_LAYER_261': 'Ocean Temperature|Layer 261', 'OCEAN_TEMP_LAYER_262': 'Ocean Temperature|Layer 262', 'OCEAN_TEMP_LAYER_263': 'Ocean Temperature|Layer 263', 'OCEAN_TEMP_LAYER_264': 'Ocean Temperature|Layer 264', 'OCEAN_TEMP_LAYER_265': 'Ocean Temperature|Layer 265', 'OCEAN_TEMP_LAYER_266': 'Ocean Temperature|Layer 266', 'OCEAN_TEMP_LAYER_267': 'Ocean Temperature|Layer 267', 'OCEAN_TEMP_LAYER_268': 'Ocean Temperature|Layer 268', 'OCEAN_TEMP_LAYER_269': 'Ocean Temperature|Layer 269', 'OCEAN_TEMP_LAYER_270': 'Ocean Temperature|Layer 270', 'OCEAN_TEMP_LAYER_271': 'Ocean Temperature|Layer 271', 'OCEAN_TEMP_LAYER_272': 'Ocean Temperature|Layer 272', 'OCEAN_TEMP_LAYER_273': 'Ocean Temperature|Layer 273', 'OCEAN_TEMP_LAYER_274': 'Ocean Temperature|Layer 274', 'OCEAN_TEMP_LAYER_275': 'Ocean Temperature|Layer 275', 'OCEAN_TEMP_LAYER_276': 'Ocean Temperature|Layer 276', 'OCEAN_TEMP_LAYER_277': 'Ocean Temperature|Layer 277', 'OCEAN_TEMP_LAYER_278': 'Ocean Temperature|Layer 278', 'OCEAN_TEMP_LAYER_279': 'Ocean Temperature|Layer 279', 'OCEAN_TEMP_LAYER_280': 'Ocean Temperature|Layer 280', 'OCEAN_TEMP_LAYER_281': 'Ocean Temperature|Layer 281', 'OCEAN_TEMP_LAYER_282': 'Ocean Temperature|Layer 282', 'OCEAN_TEMP_LAYER_283': 'Ocean Temperature|Layer 283', 'OCEAN_TEMP_LAYER_284': 'Ocean Temperature|Layer 284', 'OCEAN_TEMP_LAYER_285': 'Ocean Temperature|Layer 285', 'OCEAN_TEMP_LAYER_286': 'Ocean Temperature|Layer 286', 'OCEAN_TEMP_LAYER_287': 'Ocean Temperature|Layer 287', 'OCEAN_TEMP_LAYER_288': 'Ocean Temperature|Layer 288', 'OCEAN_TEMP_LAYER_289': 'Ocean Temperature|Layer 289', 'OCEAN_TEMP_LAYER_290': 'Ocean Temperature|Layer 290', 'OCEAN_TEMP_LAYER_291': 'Ocean Temperature|Layer 291', 'OCEAN_TEMP_LAYER_292': 'Ocean Temperature|Layer 292', 'OCEAN_TEMP_LAYER_293': 'Ocean Temperature|Layer 293', 'OCEAN_TEMP_LAYER_294': 'Ocean Temperature|Layer 294', 'OCEAN_TEMP_LAYER_295': 'Ocean Temperature|Layer 295', 'OCEAN_TEMP_LAYER_296': 'Ocean Temperature|Layer 296', 'OCEAN_TEMP_LAYER_297': 'Ocean Temperature|Layer 297', 'OCEAN_TEMP_LAYER_298': 'Ocean Temperature|Layer 298', 'OCEAN_TEMP_LAYER_299': 'Ocean Temperature|Layer 299', 'OCEAN_TEMP_LAYER_300': 'Ocean Temperature|Layer 300', 'OCEAN_TEMP_LAYER_301': 'Ocean Temperature|Layer 301', 'OCEAN_TEMP_LAYER_302': 'Ocean Temperature|Layer 302', 'OCEAN_TEMP_LAYER_303': 'Ocean Temperature|Layer 303', 'OCEAN_TEMP_LAYER_304': 'Ocean Temperature|Layer 304', 'OCEAN_TEMP_LAYER_305': 'Ocean Temperature|Layer 305', 'OCEAN_TEMP_LAYER_306': 'Ocean Temperature|Layer 306', 'OCEAN_TEMP_LAYER_307': 'Ocean Temperature|Layer 307', 'OCEAN_TEMP_LAYER_308': 'Ocean Temperature|Layer 308', 'OCEAN_TEMP_LAYER_309': 'Ocean Temperature|Layer 309', 'OCEAN_TEMP_LAYER_310': 'Ocean Temperature|Layer 310', 'OCEAN_TEMP_LAYER_311': 'Ocean Temperature|Layer 311', 'OCEAN_TEMP_LAYER_312': 'Ocean Temperature|Layer 312', 'OCEAN_TEMP_LAYER_313': 'Ocean Temperature|Layer 313', 'OCEAN_TEMP_LAYER_314': 'Ocean Temperature|Layer 314', 'OCEAN_TEMP_LAYER_315': 'Ocean Temperature|Layer 315', 'OCEAN_TEMP_LAYER_316': 'Ocean Temperature|Layer 316', 'OCEAN_TEMP_LAYER_317': 'Ocean Temperature|Layer 317', 'OCEAN_TEMP_LAYER_318': 'Ocean Temperature|Layer 318', 'OCEAN_TEMP_LAYER_319': 'Ocean Temperature|Layer 319', 'OCEAN_TEMP_LAYER_320': 'Ocean Temperature|Layer 320', 'OCEAN_TEMP_LAYER_321': 'Ocean Temperature|Layer 321', 'OCEAN_TEMP_LAYER_322': 'Ocean Temperature|Layer 322', 'OCEAN_TEMP_LAYER_323': 'Ocean Temperature|Layer 323', 'OCEAN_TEMP_LAYER_324': 'Ocean Temperature|Layer 324', 'OCEAN_TEMP_LAYER_325': 'Ocean Temperature|Layer 325', 'OCEAN_TEMP_LAYER_326': 'Ocean Temperature|Layer 326', 'OCEAN_TEMP_LAYER_327': 'Ocean Temperature|Layer 327', 'OCEAN_TEMP_LAYER_328': 'Ocean Temperature|Layer 328', 'OCEAN_TEMP_LAYER_329': 'Ocean Temperature|Layer 329', 'OCEAN_TEMP_LAYER_330': 'Ocean Temperature|Layer 330', 'OCEAN_TEMP_LAYER_331': 'Ocean Temperature|Layer 331', 'OCEAN_TEMP_LAYER_332': 'Ocean Temperature|Layer 332', 'OCEAN_TEMP_LAYER_333': 'Ocean Temperature|Layer 333', 'OCEAN_TEMP_LAYER_334': 'Ocean Temperature|Layer 334', 'OCEAN_TEMP_LAYER_335': 'Ocean Temperature|Layer 335', 'OCEAN_TEMP_LAYER_336': 'Ocean Temperature|Layer 336', 'OCEAN_TEMP_LAYER_337': 'Ocean Temperature|Layer 337', 'OCEAN_TEMP_LAYER_338': 'Ocean Temperature|Layer 338', 'OCEAN_TEMP_LAYER_339': 'Ocean Temperature|Layer 339', 'OCEAN_TEMP_LAYER_340': 'Ocean Temperature|Layer 340', 'OCEAN_TEMP_LAYER_341': 'Ocean Temperature|Layer 341', 'OCEAN_TEMP_LAYER_342': 'Ocean Temperature|Layer 342', 'OCEAN_TEMP_LAYER_343': 'Ocean Temperature|Layer 343', 'OCEAN_TEMP_LAYER_344': 'Ocean Temperature|Layer 344', 'OCEAN_TEMP_LAYER_345': 'Ocean Temperature|Layer 345', 'OCEAN_TEMP_LAYER_346': 'Ocean Temperature|Layer 346', 'OCEAN_TEMP_LAYER_347': 'Ocean Temperature|Layer 347', 'OCEAN_TEMP_LAYER_348': 'Ocean Temperature|Layer 348', 'OCEAN_TEMP_LAYER_349': 'Ocean Temperature|Layer 349', 'OCEAN_TEMP_LAYER_350': 'Ocean Temperature|Layer 350', 'OCEAN_TEMP_LAYER_351': 'Ocean Temperature|Layer 351', 'OCEAN_TEMP_LAYER_352': 'Ocean Temperature|Layer 352', 'OCEAN_TEMP_LAYER_353': 'Ocean Temperature|Layer 353', 'OCEAN_TEMP_LAYER_354': 'Ocean Temperature|Layer 354', 'OCEAN_TEMP_LAYER_355': 'Ocean Temperature|Layer 355', 'OCEAN_TEMP_LAYER_356': 'Ocean Temperature|Layer 356', 'OCEAN_TEMP_LAYER_357': 'Ocean Temperature|Layer 357', 'OCEAN_TEMP_LAYER_358': 'Ocean Temperature|Layer 358', 'OCEAN_TEMP_LAYER_359': 'Ocean Temperature|Layer 359', 'OCEAN_TEMP_LAYER_360': 'Ocean Temperature|Layer 360', 'OCEAN_TEMP_LAYER_361': 'Ocean Temperature|Layer 361', 'OCEAN_TEMP_LAYER_362': 'Ocean Temperature|Layer 362', 'OCEAN_TEMP_LAYER_363': 'Ocean Temperature|Layer 363', 'OCEAN_TEMP_LAYER_364': 'Ocean Temperature|Layer 364', 'OCEAN_TEMP_LAYER_365': 'Ocean Temperature|Layer 365', 'OCEAN_TEMP_LAYER_366': 'Ocean Temperature|Layer 366', 'OCEAN_TEMP_LAYER_367': 'Ocean Temperature|Layer 367', 'OCEAN_TEMP_LAYER_368': 'Ocean Temperature|Layer 368', 'OCEAN_TEMP_LAYER_369': 'Ocean Temperature|Layer 369', 'OCEAN_TEMP_LAYER_370': 'Ocean Temperature|Layer 370', 'OCEAN_TEMP_LAYER_371': 'Ocean Temperature|Layer 371', 'OCEAN_TEMP_LAYER_372': 'Ocean Temperature|Layer 372', 'OCEAN_TEMP_LAYER_373': 'Ocean Temperature|Layer 373', 'OCEAN_TEMP_LAYER_374': 'Ocean Temperature|Layer 374', 'OCEAN_TEMP_LAYER_375': 'Ocean Temperature|Layer 375', 'OCEAN_TEMP_LAYER_376': 'Ocean Temperature|Layer 376', 'OCEAN_TEMP_LAYER_377': 'Ocean Temperature|Layer 377', 'OCEAN_TEMP_LAYER_378': 'Ocean Temperature|Layer 378', 'OCEAN_TEMP_LAYER_379': 'Ocean Temperature|Layer 379', 'OCEAN_TEMP_LAYER_380': 'Ocean Temperature|Layer 380', 'OCEAN_TEMP_LAYER_381': 'Ocean Temperature|Layer 381', 'OCEAN_TEMP_LAYER_382': 'Ocean Temperature|Layer 382', 'OCEAN_TEMP_LAYER_383': 'Ocean Temperature|Layer 383', 'OCEAN_TEMP_LAYER_384': 'Ocean Temperature|Layer 384', 'OCEAN_TEMP_LAYER_385': 'Ocean Temperature|Layer 385', 'OCEAN_TEMP_LAYER_386': 'Ocean Temperature|Layer 386', 'OCEAN_TEMP_LAYER_387': 'Ocean Temperature|Layer 387', 'OCEAN_TEMP_LAYER_388': 'Ocean Temperature|Layer 388', 'OCEAN_TEMP_LAYER_389': 'Ocean Temperature|Layer 389', 'OCEAN_TEMP_LAYER_390': 'Ocean Temperature|Layer 390', 'OCEAN_TEMP_LAYER_391': 'Ocean Temperature|Layer 391', 'OCEAN_TEMP_LAYER_392': 'Ocean Temperature|Layer 392', 'OCEAN_TEMP_LAYER_393': 'Ocean Temperature|Layer 393', 'OCEAN_TEMP_LAYER_394': 'Ocean Temperature|Layer 394', 'OCEAN_TEMP_LAYER_395': 'Ocean Temperature|Layer 395', 'OCEAN_TEMP_LAYER_396': 'Ocean Temperature|Layer 396', 'OCEAN_TEMP_LAYER_397': 'Ocean Temperature|Layer 397', 'OCEAN_TEMP_LAYER_398': 'Ocean Temperature|Layer 398', 'OCEAN_TEMP_LAYER_399': 'Ocean Temperature|Layer 399', 'OCEAN_TEMP_LAYER_400': 'Ocean Temperature|Layer 400', 'OCEAN_TEMP_LAYER_401': 'Ocean Temperature|Layer 401', 'OCEAN_TEMP_LAYER_402': 'Ocean Temperature|Layer 402', 'OCEAN_TEMP_LAYER_403': 'Ocean Temperature|Layer 403', 'OCEAN_TEMP_LAYER_404': 'Ocean Temperature|Layer 404', 'OCEAN_TEMP_LAYER_405': 'Ocean Temperature|Layer 405', 'OCEAN_TEMP_LAYER_406': 'Ocean Temperature|Layer 406', 'OCEAN_TEMP_LAYER_407': 'Ocean Temperature|Layer 407', 'OCEAN_TEMP_LAYER_408': 'Ocean Temperature|Layer 408', 'OCEAN_TEMP_LAYER_409': 'Ocean Temperature|Layer 409', 'OCEAN_TEMP_LAYER_410': 'Ocean Temperature|Layer 410', 'OCEAN_TEMP_LAYER_411': 'Ocean Temperature|Layer 411', 'OCEAN_TEMP_LAYER_412': 'Ocean Temperature|Layer 412', 'OCEAN_TEMP_LAYER_413': 'Ocean Temperature|Layer 413', 'OCEAN_TEMP_LAYER_414': 'Ocean Temperature|Layer 414', 'OCEAN_TEMP_LAYER_415': 'Ocean Temperature|Layer 415', 'OCEAN_TEMP_LAYER_416': 'Ocean Temperature|Layer 416', 'OCEAN_TEMP_LAYER_417': 'Ocean Temperature|Layer 417', 'OCEAN_TEMP_LAYER_418': 'Ocean Temperature|Layer 418', 'OCEAN_TEMP_LAYER_419': 'Ocean Temperature|Layer 419', 'OCEAN_TEMP_LAYER_420': 'Ocean Temperature|Layer 420', 'OCEAN_TEMP_LAYER_421': 'Ocean Temperature|Layer 421', 'OCEAN_TEMP_LAYER_422': 'Ocean Temperature|Layer 422', 'OCEAN_TEMP_LAYER_423': 'Ocean Temperature|Layer 423', 'OCEAN_TEMP_LAYER_424': 'Ocean Temperature|Layer 424', 'OCEAN_TEMP_LAYER_425': 'Ocean Temperature|Layer 425', 'OCEAN_TEMP_LAYER_426': 'Ocean Temperature|Layer 426', 'OCEAN_TEMP_LAYER_427': 'Ocean Temperature|Layer 427', 'OCEAN_TEMP_LAYER_428': 'Ocean Temperature|Layer 428', 'OCEAN_TEMP_LAYER_429': 'Ocean Temperature|Layer 429', 'OCEAN_TEMP_LAYER_430': 'Ocean Temperature|Layer 430', 'OCEAN_TEMP_LAYER_431': 'Ocean Temperature|Layer 431', 'OCEAN_TEMP_LAYER_432': 'Ocean Temperature|Layer 432', 'OCEAN_TEMP_LAYER_433': 'Ocean Temperature|Layer 433', 'OCEAN_TEMP_LAYER_434': 'Ocean Temperature|Layer 434', 'OCEAN_TEMP_LAYER_435': 'Ocean Temperature|Layer 435', 'OCEAN_TEMP_LAYER_436': 'Ocean Temperature|Layer 436', 'OCEAN_TEMP_LAYER_437': 'Ocean Temperature|Layer 437', 'OCEAN_TEMP_LAYER_438': 'Ocean Temperature|Layer 438', 'OCEAN_TEMP_LAYER_439': 'Ocean Temperature|Layer 439', 'OCEAN_TEMP_LAYER_440': 'Ocean Temperature|Layer 440', 'OCEAN_TEMP_LAYER_441': 'Ocean Temperature|Layer 441', 'OCEAN_TEMP_LAYER_442': 'Ocean Temperature|Layer 442', 'OCEAN_TEMP_LAYER_443': 'Ocean Temperature|Layer 443', 'OCEAN_TEMP_LAYER_444': 'Ocean Temperature|Layer 444', 'OCEAN_TEMP_LAYER_445': 'Ocean Temperature|Layer 445', 'OCEAN_TEMP_LAYER_446': 'Ocean Temperature|Layer 446', 'OCEAN_TEMP_LAYER_447': 'Ocean Temperature|Layer 447', 'OCEAN_TEMP_LAYER_448': 'Ocean Temperature|Layer 448', 'OCEAN_TEMP_LAYER_449': 'Ocean Temperature|Layer 449', 'OCEAN_TEMP_LAYER_450': 'Ocean Temperature|Layer 450', 'OCEAN_TEMP_LAYER_451': 'Ocean Temperature|Layer 451', 'OCEAN_TEMP_LAYER_452': 'Ocean Temperature|Layer 452', 'OCEAN_TEMP_LAYER_453': 'Ocean Temperature|Layer 453', 'OCEAN_TEMP_LAYER_454': 'Ocean Temperature|Layer 454', 'OCEAN_TEMP_LAYER_455': 'Ocean Temperature|Layer 455', 'OCEAN_TEMP_LAYER_456': 'Ocean Temperature|Layer 456', 'OCEAN_TEMP_LAYER_457': 'Ocean Temperature|Layer 457', 'OCEAN_TEMP_LAYER_458': 'Ocean Temperature|Layer 458', 'OCEAN_TEMP_LAYER_459': 'Ocean Temperature|Layer 459', 'OCEAN_TEMP_LAYER_460': 'Ocean Temperature|Layer 460', 'OCEAN_TEMP_LAYER_461': 'Ocean Temperature|Layer 461', 'OCEAN_TEMP_LAYER_462': 'Ocean Temperature|Layer 462', 'OCEAN_TEMP_LAYER_463': 'Ocean Temperature|Layer 463', 'OCEAN_TEMP_LAYER_464': 'Ocean Temperature|Layer 464', 'OCEAN_TEMP_LAYER_465': 'Ocean Temperature|Layer 465', 'OCEAN_TEMP_LAYER_466': 'Ocean Temperature|Layer 466', 'OCEAN_TEMP_LAYER_467': 'Ocean Temperature|Layer 467', 'OCEAN_TEMP_LAYER_468': 'Ocean Temperature|Layer 468', 'OCEAN_TEMP_LAYER_469': 'Ocean Temperature|Layer 469', 'OCEAN_TEMP_LAYER_470': 'Ocean Temperature|Layer 470', 'OCEAN_TEMP_LAYER_471': 'Ocean Temperature|Layer 471', 'OCEAN_TEMP_LAYER_472': 'Ocean Temperature|Layer 472', 'OCEAN_TEMP_LAYER_473': 'Ocean Temperature|Layer 473', 'OCEAN_TEMP_LAYER_474': 'Ocean Temperature|Layer 474', 'OCEAN_TEMP_LAYER_475': 'Ocean Temperature|Layer 475', 'OCEAN_TEMP_LAYER_476': 'Ocean Temperature|Layer 476', 'OCEAN_TEMP_LAYER_477': 'Ocean Temperature|Layer 477', 'OCEAN_TEMP_LAYER_478': 'Ocean Temperature|Layer 478', 'OCEAN_TEMP_LAYER_479': 'Ocean Temperature|Layer 479', 'OCEAN_TEMP_LAYER_480': 'Ocean Temperature|Layer 480', 'OCEAN_TEMP_LAYER_481': 'Ocean Temperature|Layer 481', 'OCEAN_TEMP_LAYER_482': 'Ocean Temperature|Layer 482', 'OCEAN_TEMP_LAYER_483': 'Ocean Temperature|Layer 483', 'OCEAN_TEMP_LAYER_484': 'Ocean Temperature|Layer 484', 'OCEAN_TEMP_LAYER_485': 'Ocean Temperature|Layer 485', 'OCEAN_TEMP_LAYER_486': 'Ocean Temperature|Layer 486', 'OCEAN_TEMP_LAYER_487': 'Ocean Temperature|Layer 487', 'OCEAN_TEMP_LAYER_488': 'Ocean Temperature|Layer 488', 'OCEAN_TEMP_LAYER_489': 'Ocean Temperature|Layer 489', 'OCEAN_TEMP_LAYER_490': 'Ocean Temperature|Layer 490', 'OCEAN_TEMP_LAYER_491': 'Ocean Temperature|Layer 491', 'OCEAN_TEMP_LAYER_492': 'Ocean Temperature|Layer 492', 'OCEAN_TEMP_LAYER_493': 'Ocean Temperature|Layer 493', 'OCEAN_TEMP_LAYER_494': 'Ocean Temperature|Layer 494', 'OCEAN_TEMP_LAYER_495': 'Ocean Temperature|Layer 495', 'OCEAN_TEMP_LAYER_496': 'Ocean Temperature|Layer 496', 'OCEAN_TEMP_LAYER_497': 'Ocean Temperature|Layer 497', 'OCEAN_TEMP_LAYER_498': 'Ocean Temperature|Layer 498', 'OCEAN_TEMP_LAYER_499': 'Ocean Temperature|Layer 499', 'OCEAN_TEMP_LAYER_500': 'Ocean Temperature|Layer 500', 'OCEAN_TEMP_LAYER_501': 'Ocean Temperature|Layer 501', 'OCEAN_TEMP_LAYER_502': 'Ocean Temperature|Layer 502', 'OCEAN_TEMP_LAYER_503': 'Ocean Temperature|Layer 503', 'OCEAN_TEMP_LAYER_504': 'Ocean Temperature|Layer 504', 'OCEAN_TEMP_LAYER_505': 'Ocean Temperature|Layer 505', 'OCEAN_TEMP_LAYER_506': 'Ocean Temperature|Layer 506', 'OCEAN_TEMP_LAYER_507': 'Ocean Temperature|Layer 507', 'OCEAN_TEMP_LAYER_508': 'Ocean Temperature|Layer 508', 'OCEAN_TEMP_LAYER_509': 'Ocean Temperature|Layer 509', 'OCEAN_TEMP_LAYER_510': 'Ocean Temperature|Layer 510', 'OCEAN_TEMP_LAYER_511': 'Ocean Temperature|Layer 511', 'OCEAN_TEMP_LAYER_512': 'Ocean Temperature|Layer 512', 'OCEAN_TEMP_LAYER_513': 'Ocean Temperature|Layer 513', 'OCEAN_TEMP_LAYER_514': 'Ocean Temperature|Layer 514', 'OCEAN_TEMP_LAYER_515': 'Ocean Temperature|Layer 515', 'OCEAN_TEMP_LAYER_516': 'Ocean Temperature|Layer 516', 'OCEAN_TEMP_LAYER_517': 'Ocean Temperature|Layer 517', 'OCEAN_TEMP_LAYER_518': 'Ocean Temperature|Layer 518', 'OCEAN_TEMP_LAYER_519': 'Ocean Temperature|Layer 519', 'OCEAN_TEMP_LAYER_520': 'Ocean Temperature|Layer 520', 'OCEAN_TEMP_LAYER_521': 'Ocean Temperature|Layer 521', 'OCEAN_TEMP_LAYER_522': 'Ocean Temperature|Layer 522', 'OCEAN_TEMP_LAYER_523': 'Ocean Temperature|Layer 523', 'OCEAN_TEMP_LAYER_524': 'Ocean Temperature|Layer 524', 'OCEAN_TEMP_LAYER_525': 'Ocean Temperature|Layer 525', 'OCEAN_TEMP_LAYER_526': 'Ocean Temperature|Layer 526', 'OCEAN_TEMP_LAYER_527': 'Ocean Temperature|Layer 527', 'OCEAN_TEMP_LAYER_528': 'Ocean Temperature|Layer 528', 'OCEAN_TEMP_LAYER_529': 'Ocean Temperature|Layer 529', 'OCEAN_TEMP_LAYER_530': 'Ocean Temperature|Layer 530', 'OCEAN_TEMP_LAYER_531': 'Ocean Temperature|Layer 531', 'OCEAN_TEMP_LAYER_532': 'Ocean Temperature|Layer 532', 'OCEAN_TEMP_LAYER_533': 'Ocean Temperature|Layer 533', 'OCEAN_TEMP_LAYER_534': 'Ocean Temperature|Layer 534', 'OCEAN_TEMP_LAYER_535': 'Ocean Temperature|Layer 535', 'OCEAN_TEMP_LAYER_536': 'Ocean Temperature|Layer 536', 'OCEAN_TEMP_LAYER_537': 'Ocean Temperature|Layer 537', 'OCEAN_TEMP_LAYER_538': 'Ocean Temperature|Layer 538', 'OCEAN_TEMP_LAYER_539': 'Ocean Temperature|Layer 539', 'OCEAN_TEMP_LAYER_540': 'Ocean Temperature|Layer 540', 'OCEAN_TEMP_LAYER_541': 'Ocean Temperature|Layer 541', 'OCEAN_TEMP_LAYER_542': 'Ocean Temperature|Layer 542', 'OCEAN_TEMP_LAYER_543': 'Ocean Temperature|Layer 543', 'OCEAN_TEMP_LAYER_544': 'Ocean Temperature|Layer 544', 'OCEAN_TEMP_LAYER_545': 'Ocean Temperature|Layer 545', 'OCEAN_TEMP_LAYER_546': 'Ocean Temperature|Layer 546', 'OCEAN_TEMP_LAYER_547': 'Ocean Temperature|Layer 547', 'OCEAN_TEMP_LAYER_548': 'Ocean Temperature|Layer 548', 'OCEAN_TEMP_LAYER_549': 'Ocean Temperature|Layer 549', 'OCEAN_TEMP_LAYER_550': 'Ocean Temperature|Layer 550', 'OCEAN_TEMP_LAYER_551': 'Ocean Temperature|Layer 551', 'OCEAN_TEMP_LAYER_552': 'Ocean Temperature|Layer 552', 'OCEAN_TEMP_LAYER_553': 'Ocean Temperature|Layer 553', 'OCEAN_TEMP_LAYER_554': 'Ocean Temperature|Layer 554', 'OCEAN_TEMP_LAYER_555': 'Ocean Temperature|Layer 555', 'OCEAN_TEMP_LAYER_556': 'Ocean Temperature|Layer 556', 'OCEAN_TEMP_LAYER_557': 'Ocean Temperature|Layer 557', 'OCEAN_TEMP_LAYER_558': 'Ocean Temperature|Layer 558', 'OCEAN_TEMP_LAYER_559': 'Ocean Temperature|Layer 559', 'OCEAN_TEMP_LAYER_560': 'Ocean Temperature|Layer 560', 'OCEAN_TEMP_LAYER_561': 'Ocean Temperature|Layer 561', 'OCEAN_TEMP_LAYER_562': 'Ocean Temperature|Layer 562', 'OCEAN_TEMP_LAYER_563': 'Ocean Temperature|Layer 563', 'OCEAN_TEMP_LAYER_564': 'Ocean Temperature|Layer 564', 'OCEAN_TEMP_LAYER_565': 'Ocean Temperature|Layer 565', 'OCEAN_TEMP_LAYER_566': 'Ocean Temperature|Layer 566', 'OCEAN_TEMP_LAYER_567': 'Ocean Temperature|Layer 567', 'OCEAN_TEMP_LAYER_568': 'Ocean Temperature|Layer 568', 'OCEAN_TEMP_LAYER_569': 'Ocean Temperature|Layer 569', 'OCEAN_TEMP_LAYER_570': 'Ocean Temperature|Layer 570', 'OCEAN_TEMP_LAYER_571': 'Ocean Temperature|Layer 571', 'OCEAN_TEMP_LAYER_572': 'Ocean Temperature|Layer 572', 'OCEAN_TEMP_LAYER_573': 'Ocean Temperature|Layer 573', 'OCEAN_TEMP_LAYER_574': 'Ocean Temperature|Layer 574', 'OCEAN_TEMP_LAYER_575': 'Ocean Temperature|Layer 575', 'OCEAN_TEMP_LAYER_576': 'Ocean Temperature|Layer 576', 'OCEAN_TEMP_LAYER_577': 'Ocean Temperature|Layer 577', 'OCEAN_TEMP_LAYER_578': 'Ocean Temperature|Layer 578', 'OCEAN_TEMP_LAYER_579': 'Ocean Temperature|Layer 579', 'OCEAN_TEMP_LAYER_580': 'Ocean Temperature|Layer 580', 'OCEAN_TEMP_LAYER_581': 'Ocean Temperature|Layer 581', 'OCEAN_TEMP_LAYER_582': 'Ocean Temperature|Layer 582', 'OCEAN_TEMP_LAYER_583': 'Ocean Temperature|Layer 583', 'OCEAN_TEMP_LAYER_584': 'Ocean Temperature|Layer 584', 'OCEAN_TEMP_LAYER_585': 'Ocean Temperature|Layer 585', 'OCEAN_TEMP_LAYER_586': 'Ocean Temperature|Layer 586', 'OCEAN_TEMP_LAYER_587': 'Ocean Temperature|Layer 587', 'OCEAN_TEMP_LAYER_588': 'Ocean Temperature|Layer 588', 'OCEAN_TEMP_LAYER_589': 'Ocean Temperature|Layer 589', 'OCEAN_TEMP_LAYER_590': 'Ocean Temperature|Layer 590', 'OCEAN_TEMP_LAYER_591': 'Ocean Temperature|Layer 591', 'OCEAN_TEMP_LAYER_592': 'Ocean Temperature|Layer 592', 'OCEAN_TEMP_LAYER_593': 'Ocean Temperature|Layer 593', 'OCEAN_TEMP_LAYER_594': 'Ocean Temperature|Layer 594', 'OCEAN_TEMP_LAYER_595': 'Ocean Temperature|Layer 595', 'OCEAN_TEMP_LAYER_596': 'Ocean Temperature|Layer 596', 'OCEAN_TEMP_LAYER_597': 'Ocean Temperature|Layer 597', 'OCEAN_TEMP_LAYER_598': 'Ocean Temperature|Layer 598', 'OCEAN_TEMP_LAYER_599': 'Ocean Temperature|Layer 599', 'OCEAN_TEMP_LAYER_600': 'Ocean Temperature|Layer 600', 'OCEAN_TEMP_LAYER_601': 'Ocean Temperature|Layer 601', 'OCEAN_TEMP_LAYER_602': 'Ocean Temperature|Layer 602', 'OCEAN_TEMP_LAYER_603': 'Ocean Temperature|Layer 603', 'OCEAN_TEMP_LAYER_604': 'Ocean Temperature|Layer 604', 'OCEAN_TEMP_LAYER_605': 'Ocean Temperature|Layer 605', 'OCEAN_TEMP_LAYER_606': 'Ocean Temperature|Layer 606', 'OCEAN_TEMP_LAYER_607': 'Ocean Temperature|Layer 607', 'OCEAN_TEMP_LAYER_608': 'Ocean Temperature|Layer 608', 'OCEAN_TEMP_LAYER_609': 'Ocean Temperature|Layer 609', 'OCEAN_TEMP_LAYER_610': 'Ocean Temperature|Layer 610', 'OCEAN_TEMP_LAYER_611': 'Ocean Temperature|Layer 611', 'OCEAN_TEMP_LAYER_612': 'Ocean Temperature|Layer 612', 'OCEAN_TEMP_LAYER_613': 'Ocean Temperature|Layer 613', 'OCEAN_TEMP_LAYER_614': 'Ocean Temperature|Layer 614', 'OCEAN_TEMP_LAYER_615': 'Ocean Temperature|Layer 615', 'OCEAN_TEMP_LAYER_616': 'Ocean Temperature|Layer 616', 'OCEAN_TEMP_LAYER_617': 'Ocean Temperature|Layer 617', 'OCEAN_TEMP_LAYER_618': 'Ocean Temperature|Layer 618', 'OCEAN_TEMP_LAYER_619': 'Ocean Temperature|Layer 619', 'OCEAN_TEMP_LAYER_620': 'Ocean Temperature|Layer 620', 'OCEAN_TEMP_LAYER_621': 'Ocean Temperature|Layer 621', 'OCEAN_TEMP_LAYER_622': 'Ocean Temperature|Layer 622', 'OCEAN_TEMP_LAYER_623': 'Ocean Temperature|Layer 623', 'OCEAN_TEMP_LAYER_624': 'Ocean Temperature|Layer 624', 'OCEAN_TEMP_LAYER_625': 'Ocean Temperature|Layer 625', 'OCEAN_TEMP_LAYER_626': 'Ocean Temperature|Layer 626', 'OCEAN_TEMP_LAYER_627': 'Ocean Temperature|Layer 627', 'OCEAN_TEMP_LAYER_628': 'Ocean Temperature|Layer 628', 'OCEAN_TEMP_LAYER_629': 'Ocean Temperature|Layer 629', 'OCEAN_TEMP_LAYER_630': 'Ocean Temperature|Layer 630', 'OCEAN_TEMP_LAYER_631': 'Ocean Temperature|Layer 631', 'OCEAN_TEMP_LAYER_632': 'Ocean Temperature|Layer 632', 'OCEAN_TEMP_LAYER_633': 'Ocean Temperature|Layer 633', 'OCEAN_TEMP_LAYER_634': 'Ocean Temperature|Layer 634', 'OCEAN_TEMP_LAYER_635': 'Ocean Temperature|Layer 635', 'OCEAN_TEMP_LAYER_636': 'Ocean Temperature|Layer 636', 'OCEAN_TEMP_LAYER_637': 'Ocean Temperature|Layer 637', 'OCEAN_TEMP_LAYER_638': 'Ocean Temperature|Layer 638', 'OCEAN_TEMP_LAYER_639': 'Ocean Temperature|Layer 639', 'OCEAN_TEMP_LAYER_640': 'Ocean Temperature|Layer 640', 'OCEAN_TEMP_LAYER_641': 'Ocean Temperature|Layer 641', 'OCEAN_TEMP_LAYER_642': 'Ocean Temperature|Layer 642', 'OCEAN_TEMP_LAYER_643': 'Ocean Temperature|Layer 643', 'OCEAN_TEMP_LAYER_644': 'Ocean Temperature|Layer 644', 'OCEAN_TEMP_LAYER_645': 'Ocean Temperature|Layer 645', 'OCEAN_TEMP_LAYER_646': 'Ocean Temperature|Layer 646', 'OCEAN_TEMP_LAYER_647': 'Ocean Temperature|Layer 647', 'OCEAN_TEMP_LAYER_648': 'Ocean Temperature|Layer 648', 'OCEAN_TEMP_LAYER_649': 'Ocean Temperature|Layer 649', 'OCEAN_TEMP_LAYER_650': 'Ocean Temperature|Layer 650', 'OCEAN_TEMP_LAYER_651': 'Ocean Temperature|Layer 651', 'OCEAN_TEMP_LAYER_652': 'Ocean Temperature|Layer 652', 'OCEAN_TEMP_LAYER_653': 'Ocean Temperature|Layer 653', 'OCEAN_TEMP_LAYER_654': 'Ocean Temperature|Layer 654', 'OCEAN_TEMP_LAYER_655': 'Ocean Temperature|Layer 655', 'OCEAN_TEMP_LAYER_656': 'Ocean Temperature|Layer 656', 'OCEAN_TEMP_LAYER_657': 'Ocean Temperature|Layer 657', 'OCEAN_TEMP_LAYER_658': 'Ocean Temperature|Layer 658', 'OCEAN_TEMP_LAYER_659': 'Ocean Temperature|Layer 659', 'OCEAN_TEMP_LAYER_660': 'Ocean Temperature|Layer 660', 'OCEAN_TEMP_LAYER_661': 'Ocean Temperature|Layer 661', 'OCEAN_TEMP_LAYER_662': 'Ocean Temperature|Layer 662', 'OCEAN_TEMP_LAYER_663': 'Ocean Temperature|Layer 663', 'OCEAN_TEMP_LAYER_664': 'Ocean Temperature|Layer 664', 'OCEAN_TEMP_LAYER_665': 'Ocean Temperature|Layer 665', 'OCEAN_TEMP_LAYER_666': 'Ocean Temperature|Layer 666', 'OCEAN_TEMP_LAYER_667': 'Ocean Temperature|Layer 667', 'OCEAN_TEMP_LAYER_668': 'Ocean Temperature|Layer 668', 'OCEAN_TEMP_LAYER_669': 'Ocean Temperature|Layer 669', 'OCEAN_TEMP_LAYER_670': 'Ocean Temperature|Layer 670', 'OCEAN_TEMP_LAYER_671': 'Ocean Temperature|Layer 671', 'OCEAN_TEMP_LAYER_672': 'Ocean Temperature|Layer 672', 'OCEAN_TEMP_LAYER_673': 'Ocean Temperature|Layer 673', 'OCEAN_TEMP_LAYER_674': 'Ocean Temperature|Layer 674', 'OCEAN_TEMP_LAYER_675': 'Ocean Temperature|Layer 675', 'OCEAN_TEMP_LAYER_676': 'Ocean Temperature|Layer 676', 'OCEAN_TEMP_LAYER_677': 'Ocean Temperature|Layer 677', 'OCEAN_TEMP_LAYER_678': 'Ocean Temperature|Layer 678', 'OCEAN_TEMP_LAYER_679': 'Ocean Temperature|Layer 679', 'OCEAN_TEMP_LAYER_680': 'Ocean Temperature|Layer 680', 'OCEAN_TEMP_LAYER_681': 'Ocean Temperature|Layer 681', 'OCEAN_TEMP_LAYER_682': 'Ocean Temperature|Layer 682', 'OCEAN_TEMP_LAYER_683': 'Ocean Temperature|Layer 683', 'OCEAN_TEMP_LAYER_684': 'Ocean Temperature|Layer 684', 'OCEAN_TEMP_LAYER_685': 'Ocean Temperature|Layer 685', 'OCEAN_TEMP_LAYER_686': 'Ocean Temperature|Layer 686', 'OCEAN_TEMP_LAYER_687': 'Ocean Temperature|Layer 687', 'OCEAN_TEMP_LAYER_688': 'Ocean Temperature|Layer 688', 'OCEAN_TEMP_LAYER_689': 'Ocean Temperature|Layer 689', 'OCEAN_TEMP_LAYER_690': 'Ocean Temperature|Layer 690', 'OCEAN_TEMP_LAYER_691': 'Ocean Temperature|Layer 691', 'OCEAN_TEMP_LAYER_692': 'Ocean Temperature|Layer 692', 'OCEAN_TEMP_LAYER_693': 'Ocean Temperature|Layer 693', 'OCEAN_TEMP_LAYER_694': 'Ocean Temperature|Layer 694', 'OCEAN_TEMP_LAYER_695': 'Ocean Temperature|Layer 695', 'OCEAN_TEMP_LAYER_696': 'Ocean Temperature|Layer 696', 'OCEAN_TEMP_LAYER_697': 'Ocean Temperature|Layer 697', 'OCEAN_TEMP_LAYER_698': 'Ocean Temperature|Layer 698', 'OCEAN_TEMP_LAYER_699': 'Ocean Temperature|Layer 699', 'OCEAN_TEMP_LAYER_700': 'Ocean Temperature|Layer 700', 'OCEAN_TEMP_LAYER_701': 'Ocean Temperature|Layer 701', 'OCEAN_TEMP_LAYER_702': 'Ocean Temperature|Layer 702', 'OCEAN_TEMP_LAYER_703': 'Ocean Temperature|Layer 703', 'OCEAN_TEMP_LAYER_704': 'Ocean Temperature|Layer 704', 'OCEAN_TEMP_LAYER_705': 'Ocean Temperature|Layer 705', 'OCEAN_TEMP_LAYER_706': 'Ocean Temperature|Layer 706', 'OCEAN_TEMP_LAYER_707': 'Ocean Temperature|Layer 707', 'OCEAN_TEMP_LAYER_708': 'Ocean Temperature|Layer 708', 'OCEAN_TEMP_LAYER_709': 'Ocean Temperature|Layer 709', 'OCEAN_TEMP_LAYER_710': 'Ocean Temperature|Layer 710', 'OCEAN_TEMP_LAYER_711': 'Ocean Temperature|Layer 711', 'OCEAN_TEMP_LAYER_712': 'Ocean Temperature|Layer 712', 'OCEAN_TEMP_LAYER_713': 'Ocean Temperature|Layer 713', 'OCEAN_TEMP_LAYER_714': 'Ocean Temperature|Layer 714', 'OCEAN_TEMP_LAYER_715': 'Ocean Temperature|Layer 715', 'OCEAN_TEMP_LAYER_716': 'Ocean Temperature|Layer 716', 'OCEAN_TEMP_LAYER_717': 'Ocean Temperature|Layer 717', 'OCEAN_TEMP_LAYER_718': 'Ocean Temperature|Layer 718', 'OCEAN_TEMP_LAYER_719': 'Ocean Temperature|Layer 719', 'OCEAN_TEMP_LAYER_720': 'Ocean Temperature|Layer 720', 'OCEAN_TEMP_LAYER_721': 'Ocean Temperature|Layer 721', 'OCEAN_TEMP_LAYER_722': 'Ocean Temperature|Layer 722', 'OCEAN_TEMP_LAYER_723': 'Ocean Temperature|Layer 723', 'OCEAN_TEMP_LAYER_724': 'Ocean Temperature|Layer 724', 'OCEAN_TEMP_LAYER_725': 'Ocean Temperature|Layer 725', 'OCEAN_TEMP_LAYER_726': 'Ocean Temperature|Layer 726', 'OCEAN_TEMP_LAYER_727': 'Ocean Temperature|Layer 727', 'OCEAN_TEMP_LAYER_728': 'Ocean Temperature|Layer 728', 'OCEAN_TEMP_LAYER_729': 'Ocean Temperature|Layer 729', 'OCEAN_TEMP_LAYER_730': 'Ocean Temperature|Layer 730', 'OCEAN_TEMP_LAYER_731': 'Ocean Temperature|Layer 731', 'OCEAN_TEMP_LAYER_732': 'Ocean Temperature|Layer 732', 'OCEAN_TEMP_LAYER_733': 'Ocean Temperature|Layer 733', 'OCEAN_TEMP_LAYER_734': 'Ocean Temperature|Layer 734', 'OCEAN_TEMP_LAYER_735': 'Ocean Temperature|Layer 735', 'OCEAN_TEMP_LAYER_736': 'Ocean Temperature|Layer 736', 'OCEAN_TEMP_LAYER_737': 'Ocean Temperature|Layer 737', 'OCEAN_TEMP_LAYER_738': 'Ocean Temperature|Layer 738', 'OCEAN_TEMP_LAYER_739': 'Ocean Temperature|Layer 739', 'OCEAN_TEMP_LAYER_740': 'Ocean Temperature|Layer 740', 'OCEAN_TEMP_LAYER_741': 'Ocean Temperature|Layer 741', 'OCEAN_TEMP_LAYER_742': 'Ocean Temperature|Layer 742', 'OCEAN_TEMP_LAYER_743': 'Ocean Temperature|Layer 743', 'OCEAN_TEMP_LAYER_744': 'Ocean Temperature|Layer 744', 'OCEAN_TEMP_LAYER_745': 'Ocean Temperature|Layer 745', 'OCEAN_TEMP_LAYER_746': 'Ocean Temperature|Layer 746', 'OCEAN_TEMP_LAYER_747': 'Ocean Temperature|Layer 747', 'OCEAN_TEMP_LAYER_748': 'Ocean Temperature|Layer 748', 'OCEAN_TEMP_LAYER_749': 'Ocean Temperature|Layer 749', 'OCEAN_TEMP_LAYER_750': 'Ocean Temperature|Layer 750', 'OCEAN_TEMP_LAYER_751': 'Ocean Temperature|Layer 751', 'OCEAN_TEMP_LAYER_752': 'Ocean Temperature|Layer 752', 'OCEAN_TEMP_LAYER_753': 'Ocean Temperature|Layer 753', 'OCEAN_TEMP_LAYER_754': 'Ocean Temperature|Layer 754', 'OCEAN_TEMP_LAYER_755': 'Ocean Temperature|Layer 755', 'OCEAN_TEMP_LAYER_756': 'Ocean Temperature|Layer 756', 'OCEAN_TEMP_LAYER_757': 'Ocean Temperature|Layer 757', 'OCEAN_TEMP_LAYER_758': 'Ocean Temperature|Layer 758', 'OCEAN_TEMP_LAYER_759': 'Ocean Temperature|Layer 759', 'OCEAN_TEMP_LAYER_760': 'Ocean Temperature|Layer 760', 'OCEAN_TEMP_LAYER_761': 'Ocean Temperature|Layer 761', 'OCEAN_TEMP_LAYER_762': 'Ocean Temperature|Layer 762', 'OCEAN_TEMP_LAYER_763': 'Ocean Temperature|Layer 763', 'OCEAN_TEMP_LAYER_764': 'Ocean Temperature|Layer 764', 'OCEAN_TEMP_LAYER_765': 'Ocean Temperature|Layer 765', 'OCEAN_TEMP_LAYER_766': 'Ocean Temperature|Layer 766', 'OCEAN_TEMP_LAYER_767': 'Ocean Temperature|Layer 767', 'OCEAN_TEMP_LAYER_768': 'Ocean Temperature|Layer 768', 'OCEAN_TEMP_LAYER_769': 'Ocean Temperature|Layer 769', 'OCEAN_TEMP_LAYER_770': 'Ocean Temperature|Layer 770', 'OCEAN_TEMP_LAYER_771': 'Ocean Temperature|Layer 771', 'OCEAN_TEMP_LAYER_772': 'Ocean Temperature|Layer 772', 'OCEAN_TEMP_LAYER_773': 'Ocean Temperature|Layer 773', 'OCEAN_TEMP_LAYER_774': 'Ocean Temperature|Layer 774', 'OCEAN_TEMP_LAYER_775': 'Ocean Temperature|Layer 775', 'OCEAN_TEMP_LAYER_776': 'Ocean Temperature|Layer 776', 'OCEAN_TEMP_LAYER_777': 'Ocean Temperature|Layer 777', 'OCEAN_TEMP_LAYER_778': 'Ocean Temperature|Layer 778', 'OCEAN_TEMP_LAYER_779': 'Ocean Temperature|Layer 779', 'OCEAN_TEMP_LAYER_780': 'Ocean Temperature|Layer 780', 'OCEAN_TEMP_LAYER_781': 'Ocean Temperature|Layer 781', 'OCEAN_TEMP_LAYER_782': 'Ocean Temperature|Layer 782', 'OCEAN_TEMP_LAYER_783': 'Ocean Temperature|Layer 783', 'OCEAN_TEMP_LAYER_784': 'Ocean Temperature|Layer 784', 'OCEAN_TEMP_LAYER_785': 'Ocean Temperature|Layer 785', 'OCEAN_TEMP_LAYER_786': 'Ocean Temperature|Layer 786', 'OCEAN_TEMP_LAYER_787': 'Ocean Temperature|Layer 787', 'OCEAN_TEMP_LAYER_788': 'Ocean Temperature|Layer 788', 'OCEAN_TEMP_LAYER_789': 'Ocean Temperature|Layer 789', 'OCEAN_TEMP_LAYER_790': 'Ocean Temperature|Layer 790', 'OCEAN_TEMP_LAYER_791': 'Ocean Temperature|Layer 791', 'OCEAN_TEMP_LAYER_792': 'Ocean Temperature|Layer 792', 'OCEAN_TEMP_LAYER_793': 'Ocean Temperature|Layer 793', 'OCEAN_TEMP_LAYER_794': 'Ocean Temperature|Layer 794', 'OCEAN_TEMP_LAYER_795': 'Ocean Temperature|Layer 795', 'OCEAN_TEMP_LAYER_796': 'Ocean Temperature|Layer 796', 'OCEAN_TEMP_LAYER_797': 'Ocean Temperature|Layer 797', 'OCEAN_TEMP_LAYER_798': 'Ocean Temperature|Layer 798', 'OCEAN_TEMP_LAYER_799': 'Ocean Temperature|Layer 799', 'OCEAN_TEMP_LAYER_800': 'Ocean Temperature|Layer 800', 'OCEAN_TEMP_LAYER_801': 'Ocean Temperature|Layer 801', 'OCEAN_TEMP_LAYER_802': 'Ocean Temperature|Layer 802', 'OCEAN_TEMP_LAYER_803': 'Ocean Temperature|Layer 803', 'OCEAN_TEMP_LAYER_804': 'Ocean Temperature|Layer 804', 'OCEAN_TEMP_LAYER_805': 'Ocean Temperature|Layer 805', 'OCEAN_TEMP_LAYER_806': 'Ocean Temperature|Layer 806', 'OCEAN_TEMP_LAYER_807': 'Ocean Temperature|Layer 807', 'OCEAN_TEMP_LAYER_808': 'Ocean Temperature|Layer 808', 'OCEAN_TEMP_LAYER_809': 'Ocean Temperature|Layer 809', 'OCEAN_TEMP_LAYER_810': 'Ocean Temperature|Layer 810', 'OCEAN_TEMP_LAYER_811': 'Ocean Temperature|Layer 811', 'OCEAN_TEMP_LAYER_812': 'Ocean Temperature|Layer 812', 'OCEAN_TEMP_LAYER_813': 'Ocean Temperature|Layer 813', 'OCEAN_TEMP_LAYER_814': 'Ocean Temperature|Layer 814', 'OCEAN_TEMP_LAYER_815': 'Ocean Temperature|Layer 815', 'OCEAN_TEMP_LAYER_816': 'Ocean Temperature|Layer 816', 'OCEAN_TEMP_LAYER_817': 'Ocean Temperature|Layer 817', 'OCEAN_TEMP_LAYER_818': 'Ocean Temperature|Layer 818', 'OCEAN_TEMP_LAYER_819': 'Ocean Temperature|Layer 819', 'OCEAN_TEMP_LAYER_820': 'Ocean Temperature|Layer 820', 'OCEAN_TEMP_LAYER_821': 'Ocean Temperature|Layer 821', 'OCEAN_TEMP_LAYER_822': 'Ocean Temperature|Layer 822', 'OCEAN_TEMP_LAYER_823': 'Ocean Temperature|Layer 823', 'OCEAN_TEMP_LAYER_824': 'Ocean Temperature|Layer 824', 'OCEAN_TEMP_LAYER_825': 'Ocean Temperature|Layer 825', 'OCEAN_TEMP_LAYER_826': 'Ocean Temperature|Layer 826', 'OCEAN_TEMP_LAYER_827': 'Ocean Temperature|Layer 827', 'OCEAN_TEMP_LAYER_828': 'Ocean Temperature|Layer 828', 'OCEAN_TEMP_LAYER_829': 'Ocean Temperature|Layer 829', 'OCEAN_TEMP_LAYER_830': 'Ocean Temperature|Layer 830', 'OCEAN_TEMP_LAYER_831': 'Ocean Temperature|Layer 831', 'OCEAN_TEMP_LAYER_832': 'Ocean Temperature|Layer 832', 'OCEAN_TEMP_LAYER_833': 'Ocean Temperature|Layer 833', 'OCEAN_TEMP_LAYER_834': 'Ocean Temperature|Layer 834', 'OCEAN_TEMP_LAYER_835': 'Ocean Temperature|Layer 835', 'OCEAN_TEMP_LAYER_836': 'Ocean Temperature|Layer 836', 'OCEAN_TEMP_LAYER_837': 'Ocean Temperature|Layer 837', 'OCEAN_TEMP_LAYER_838': 'Ocean Temperature|Layer 838', 'OCEAN_TEMP_LAYER_839': 'Ocean Temperature|Layer 839', 'OCEAN_TEMP_LAYER_840': 'Ocean Temperature|Layer 840', 'OCEAN_TEMP_LAYER_841': 'Ocean Temperature|Layer 841', 'OCEAN_TEMP_LAYER_842': 'Ocean Temperature|Layer 842', 'OCEAN_TEMP_LAYER_843': 'Ocean Temperature|Layer 843', 'OCEAN_TEMP_LAYER_844': 'Ocean Temperature|Layer 844', 'OCEAN_TEMP_LAYER_845': 'Ocean Temperature|Layer 845', 'OCEAN_TEMP_LAYER_846': 'Ocean Temperature|Layer 846', 'OCEAN_TEMP_LAYER_847': 'Ocean Temperature|Layer 847', 'OCEAN_TEMP_LAYER_848': 'Ocean Temperature|Layer 848', 'OCEAN_TEMP_LAYER_849': 'Ocean Temperature|Layer 849', 'OCEAN_TEMP_LAYER_850': 'Ocean Temperature|Layer 850', 'OCEAN_TEMP_LAYER_851': 'Ocean Temperature|Layer 851', 'OCEAN_TEMP_LAYER_852': 'Ocean Temperature|Layer 852', 'OCEAN_TEMP_LAYER_853': 'Ocean Temperature|Layer 853', 'OCEAN_TEMP_LAYER_854': 'Ocean Temperature|Layer 854', 'OCEAN_TEMP_LAYER_855': 'Ocean Temperature|Layer 855', 'OCEAN_TEMP_LAYER_856': 'Ocean Temperature|Layer 856', 'OCEAN_TEMP_LAYER_857': 'Ocean Temperature|Layer 857', 'OCEAN_TEMP_LAYER_858': 'Ocean Temperature|Layer 858', 'OCEAN_TEMP_LAYER_859': 'Ocean Temperature|Layer 859', 'OCEAN_TEMP_LAYER_860': 'Ocean Temperature|Layer 860', 'OCEAN_TEMP_LAYER_861': 'Ocean Temperature|Layer 861', 'OCEAN_TEMP_LAYER_862': 'Ocean Temperature|Layer 862', 'OCEAN_TEMP_LAYER_863': 'Ocean Temperature|Layer 863', 'OCEAN_TEMP_LAYER_864': 'Ocean Temperature|Layer 864', 'OCEAN_TEMP_LAYER_865': 'Ocean Temperature|Layer 865', 'OCEAN_TEMP_LAYER_866': 'Ocean Temperature|Layer 866', 'OCEAN_TEMP_LAYER_867': 'Ocean Temperature|Layer 867', 'OCEAN_TEMP_LAYER_868': 'Ocean Temperature|Layer 868', 'OCEAN_TEMP_LAYER_869': 'Ocean Temperature|Layer 869', 'OCEAN_TEMP_LAYER_870': 'Ocean Temperature|Layer 870', 'OCEAN_TEMP_LAYER_871': 'Ocean Temperature|Layer 871', 'OCEAN_TEMP_LAYER_872': 'Ocean Temperature|Layer 872', 'OCEAN_TEMP_LAYER_873': 'Ocean Temperature|Layer 873', 'OCEAN_TEMP_LAYER_874': 'Ocean Temperature|Layer 874', 'OCEAN_TEMP_LAYER_875': 'Ocean Temperature|Layer 875', 'OCEAN_TEMP_LAYER_876': 'Ocean Temperature|Layer 876', 'OCEAN_TEMP_LAYER_877': 'Ocean Temperature|Layer 877', 'OCEAN_TEMP_LAYER_878': 'Ocean Temperature|Layer 878', 'OCEAN_TEMP_LAYER_879': 'Ocean Temperature|Layer 879', 'OCEAN_TEMP_LAYER_880': 'Ocean Temperature|Layer 880', 'OCEAN_TEMP_LAYER_881': 'Ocean Temperature|Layer 881', 'OCEAN_TEMP_LAYER_882': 'Ocean Temperature|Layer 882', 'OCEAN_TEMP_LAYER_883': 'Ocean Temperature|Layer 883', 'OCEAN_TEMP_LAYER_884': 'Ocean Temperature|Layer 884', 'OCEAN_TEMP_LAYER_885': 'Ocean Temperature|Layer 885', 'OCEAN_TEMP_LAYER_886': 'Ocean Temperature|Layer 886', 'OCEAN_TEMP_LAYER_887': 'Ocean Temperature|Layer 887', 'OCEAN_TEMP_LAYER_888': 'Ocean Temperature|Layer 888', 'OCEAN_TEMP_LAYER_889': 'Ocean Temperature|Layer 889', 'OCEAN_TEMP_LAYER_890': 'Ocean Temperature|Layer 890', 'OCEAN_TEMP_LAYER_891': 'Ocean Temperature|Layer 891', 'OCEAN_TEMP_LAYER_892': 'Ocean Temperature|Layer 892', 'OCEAN_TEMP_LAYER_893': 'Ocean Temperature|Layer 893', 'OCEAN_TEMP_LAYER_894': 'Ocean Temperature|Layer 894', 'OCEAN_TEMP_LAYER_895': 'Ocean Temperature|Layer 895', 'OCEAN_TEMP_LAYER_896': 'Ocean Temperature|Layer 896', 'OCEAN_TEMP_LAYER_897': 'Ocean Temperature|Layer 897', 'OCEAN_TEMP_LAYER_898': 'Ocean Temperature|Layer 898', 'OCEAN_TEMP_LAYER_899': 'Ocean Temperature|Layer 899', 'OCEAN_TEMP_LAYER_900': 'Ocean Temperature|Layer 900', 'OCEAN_TEMP_LAYER_901': 'Ocean Temperature|Layer 901', 'OCEAN_TEMP_LAYER_902': 'Ocean Temperature|Layer 902', 'OCEAN_TEMP_LAYER_903': 'Ocean Temperature|Layer 903', 'OCEAN_TEMP_LAYER_904': 'Ocean Temperature|Layer 904', 'OCEAN_TEMP_LAYER_905': 'Ocean Temperature|Layer 905', 'OCEAN_TEMP_LAYER_906': 'Ocean Temperature|Layer 906', 'OCEAN_TEMP_LAYER_907': 'Ocean Temperature|Layer 907', 'OCEAN_TEMP_LAYER_908': 'Ocean Temperature|Layer 908', 'OCEAN_TEMP_LAYER_909': 'Ocean Temperature|Layer 909', 'OCEAN_TEMP_LAYER_910': 'Ocean Temperature|Layer 910', 'OCEAN_TEMP_LAYER_911': 'Ocean Temperature|Layer 911', 'OCEAN_TEMP_LAYER_912': 'Ocean Temperature|Layer 912', 'OCEAN_TEMP_LAYER_913': 'Ocean Temperature|Layer 913', 'OCEAN_TEMP_LAYER_914': 'Ocean Temperature|Layer 914', 'OCEAN_TEMP_LAYER_915': 'Ocean Temperature|Layer 915', 'OCEAN_TEMP_LAYER_916': 'Ocean Temperature|Layer 916', 'OCEAN_TEMP_LAYER_917': 'Ocean Temperature|Layer 917', 'OCEAN_TEMP_LAYER_918': 'Ocean Temperature|Layer 918', 'OCEAN_TEMP_LAYER_919': 'Ocean Temperature|Layer 919', 'OCEAN_TEMP_LAYER_920': 'Ocean Temperature|Layer 920', 'OCEAN_TEMP_LAYER_921': 'Ocean Temperature|Layer 921', 'OCEAN_TEMP_LAYER_922': 'Ocean Temperature|Layer 922', 'OCEAN_TEMP_LAYER_923': 'Ocean Temperature|Layer 923', 'OCEAN_TEMP_LAYER_924': 'Ocean Temperature|Layer 924', 'OCEAN_TEMP_LAYER_925': 'Ocean Temperature|Layer 925', 'OCEAN_TEMP_LAYER_926': 'Ocean Temperature|Layer 926', 'OCEAN_TEMP_LAYER_927': 'Ocean Temperature|Layer 927', 'OCEAN_TEMP_LAYER_928': 'Ocean Temperature|Layer 928', 'OCEAN_TEMP_LAYER_929': 'Ocean Temperature|Layer 929', 'OCEAN_TEMP_LAYER_930': 'Ocean Temperature|Layer 930', 'OCEAN_TEMP_LAYER_931': 'Ocean Temperature|Layer 931', 'OCEAN_TEMP_LAYER_932': 'Ocean Temperature|Layer 932', 'OCEAN_TEMP_LAYER_933': 'Ocean Temperature|Layer 933', 'OCEAN_TEMP_LAYER_934': 'Ocean Temperature|Layer 934', 'OCEAN_TEMP_LAYER_935': 'Ocean Temperature|Layer 935', 'OCEAN_TEMP_LAYER_936': 'Ocean Temperature|Layer 936', 'OCEAN_TEMP_LAYER_937': 'Ocean Temperature|Layer 937', 'OCEAN_TEMP_LAYER_938': 'Ocean Temperature|Layer 938', 'OCEAN_TEMP_LAYER_939': 'Ocean Temperature|Layer 939', 'OCEAN_TEMP_LAYER_940': 'Ocean Temperature|Layer 940', 'OCEAN_TEMP_LAYER_941': 'Ocean Temperature|Layer 941', 'OCEAN_TEMP_LAYER_942': 'Ocean Temperature|Layer 942', 'OCEAN_TEMP_LAYER_943': 'Ocean Temperature|Layer 943', 'OCEAN_TEMP_LAYER_944': 'Ocean Temperature|Layer 944', 'OCEAN_TEMP_LAYER_945': 'Ocean Temperature|Layer 945', 'OCEAN_TEMP_LAYER_946': 'Ocean Temperature|Layer 946', 'OCEAN_TEMP_LAYER_947': 'Ocean Temperature|Layer 947', 'OCEAN_TEMP_LAYER_948': 'Ocean Temperature|Layer 948', 'OCEAN_TEMP_LAYER_949': 'Ocean Temperature|Layer 949', 'OCEAN_TEMP_LAYER_950': 'Ocean Temperature|Layer 950', 'OCEAN_TEMP_LAYER_951': 'Ocean Temperature|Layer 951', 'OCEAN_TEMP_LAYER_952': 'Ocean Temperature|Layer 952', 'OCEAN_TEMP_LAYER_953': 'Ocean Temperature|Layer 953', 'OCEAN_TEMP_LAYER_954': 'Ocean Temperature|Layer 954', 'OCEAN_TEMP_LAYER_955': 'Ocean Temperature|Layer 955', 'OCEAN_TEMP_LAYER_956': 'Ocean Temperature|Layer 956', 'OCEAN_TEMP_LAYER_957': 'Ocean Temperature|Layer 957', 'OCEAN_TEMP_LAYER_958': 'Ocean Temperature|Layer 958', 'OCEAN_TEMP_LAYER_959': 'Ocean Temperature|Layer 959', 'OCEAN_TEMP_LAYER_960': 'Ocean Temperature|Layer 960', 'OCEAN_TEMP_LAYER_961': 'Ocean Temperature|Layer 961', 'OCEAN_TEMP_LAYER_962': 'Ocean Temperature|Layer 962', 'OCEAN_TEMP_LAYER_963': 'Ocean Temperature|Layer 963', 'OCEAN_TEMP_LAYER_964': 'Ocean Temperature|Layer 964', 'OCEAN_TEMP_LAYER_965': 'Ocean Temperature|Layer 965', 'OCEAN_TEMP_LAYER_966': 'Ocean Temperature|Layer 966', 'OCEAN_TEMP_LAYER_967': 'Ocean Temperature|Layer 967', 'OCEAN_TEMP_LAYER_968': 'Ocean Temperature|Layer 968', 'OCEAN_TEMP_LAYER_969': 'Ocean Temperature|Layer 969', 'OCEAN_TEMP_LAYER_970': 'Ocean Temperature|Layer 970', 'OCEAN_TEMP_LAYER_971': 'Ocean Temperature|Layer 971', 'OCEAN_TEMP_LAYER_972': 'Ocean Temperature|Layer 972', 'OCEAN_TEMP_LAYER_973': 'Ocean Temperature|Layer 973', 'OCEAN_TEMP_LAYER_974': 'Ocean Temperature|Layer 974', 'OCEAN_TEMP_LAYER_975': 'Ocean Temperature|Layer 975', 'OCEAN_TEMP_LAYER_976': 'Ocean Temperature|Layer 976', 'OCEAN_TEMP_LAYER_977': 'Ocean Temperature|Layer 977', 'OCEAN_TEMP_LAYER_978': 'Ocean Temperature|Layer 978', 'OCEAN_TEMP_LAYER_979': 'Ocean Temperature|Layer 979', 'OCEAN_TEMP_LAYER_980': 'Ocean Temperature|Layer 980', 'OCEAN_TEMP_LAYER_981': 'Ocean Temperature|Layer 981', 'OCEAN_TEMP_LAYER_982': 'Ocean Temperature|Layer 982', 'OCEAN_TEMP_LAYER_983': 'Ocean Temperature|Layer 983', 'OCEAN_TEMP_LAYER_984': 'Ocean Temperature|Layer 984', 'OCEAN_TEMP_LAYER_985': 'Ocean Temperature|Layer 985', 'OCEAN_TEMP_LAYER_986': 'Ocean Temperature|Layer 986', 'OCEAN_TEMP_LAYER_987': 'Ocean Temperature|Layer 987', 'OCEAN_TEMP_LAYER_988': 'Ocean Temperature|Layer 988', 'OCEAN_TEMP_LAYER_989': 'Ocean Temperature|Layer 989', 'OCEAN_TEMP_LAYER_990': 'Ocean Temperature|Layer 990', 'OCEAN_TEMP_LAYER_991': 'Ocean Temperature|Layer 991', 'OCEAN_TEMP_LAYER_992': 'Ocean Temperature|Layer 992', 'OCEAN_TEMP_LAYER_993': 'Ocean Temperature|Layer 993', 'OCEAN_TEMP_LAYER_994': 'Ocean Temperature|Layer 994', 'OCEAN_TEMP_LAYER_995': 'Ocean Temperature|Layer 995', 'OCEAN_TEMP_LAYER_996': 'Ocean Temperature|Layer 996', 'OCEAN_TEMP_LAYER_997': 'Ocean Temperature|Layer 997', 'OCEAN_TEMP_LAYER_998': 'Ocean Temperature|Layer 998', 'OCI_CONC': 'Atmospheric Concentrations|OC|MAGICC Fossil and Industrial', 'OCI_EMIS': 'Emissions|OC|MAGICC Fossil and Industrial', 'OCI_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|OC|MAGICC Fossil and Industrial', 'OCI_INVERSE_EMIS': 'Inverse Emissions|OC|MAGICC Fossil and Industrial', 'OCI_OT': 'Optical Thickness|OC|MAGICC Fossil and Industrial', 'OCI_RF': 'Radiative Forcing|Aerosols|Direct Effect|OC|MAGICC Fossil and Industrial', 'OCT_CONC': 'Atmospheric Concentrations|OC', 'OCT_EMIS': 'Emissions|OC', 'OCT_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|OC', 'OCT_INVERSE_EMIS': 'Inverse Emissions|OC', 'OCT_OT': 'Optical Thickness|OC', 'OCT_RF': 'Radiative Forcing|Aerosols|Direct Effect|OC', 'OC_CONC': 'Atmospheric Concentrations|OC', 'OC_EMIS': 'Emissions|OC', 'OC_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|OC', 'OC_INVERSE_EMIS': 'Inverse Emissions|OC', 'OC_OT': 'Optical Thickness|OC', 'OC_RF': 'Radiative Forcing|Aerosols|Direct Effect|OC', 'OZTOTAL_ERF': 'Effective Radiative Forcing|Ozone', 'OZTOTAL_RF': 'Radiative Forcing|Ozone', 'SF6_CONC': 'Atmospheric Concentrations|SF6', 'SF6_EMIS': 'Emissions|SF6', 'SF6_ERF': 'Effective Radiative Forcing|SF6', 'SF6_INVERSE_EMIS': 'Inverse Emissions|SF6', 'SF6_OT': 'Optical Thickness|SF6', 'SF6_RF': 'Radiative Forcing|SF6', 'SLR_TOT': 'Sea Level Rise', 'SO2F2_CONC': 'Atmospheric Concentrations|SO2F2', 'SO2F2_EMIS': 'Emissions|SO2F2', 'SO2F2_ERF': 'Effective Radiative Forcing|SO2F2', 'SO2F2_INVERSE_EMIS': 'Inverse Emissions|SO2F2', 'SO2F2_OT': 'Optical Thickness|SO2F2', 'SO2F2_RF': 'Radiative Forcing|SO2F2', 'SOLAR_CONC': 'Atmospheric Concentrations|Solar', 'SOLAR_EMIS': 'Emissions|Solar', 'SOLAR_ERF': 'Effective Radiative Forcing|Solar', 'SOLAR_INVERSE_EMIS': 'Inverse Emissions|Solar', 'SOLAR_OT': 'Optical Thickness|Solar', 'SOLAR_RF': 'Radiative Forcing|Solar', 'SOXB_CONC': 'Atmospheric Concentrations|SOx|MAGICC AFOLU', 'SOXB_EMIS': 'Emissions|SOx|MAGICC AFOLU', 'SOXB_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|SOx|MAGICC AFOLU', 'SOXB_INVERSE_EMIS': 'Inverse Emissions|SOx|MAGICC AFOLU', 'SOXB_OT': 'Optical Thickness|SOx|MAGICC AFOLU', 'SOXB_RF': 'Radiative Forcing|Aerosols|Direct Effect|SOx|MAGICC AFOLU', 'SOXI_CONC': 'Atmospheric Concentrations|SOx|MAGICC Fossil and Industrial', 'SOXI_EMIS': 'Emissions|SOx|MAGICC Fossil and Industrial', 'SOXI_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|SOx|MAGICC Fossil and Industrial', 'SOXI_INVERSE_EMIS': 'Inverse Emissions|SOx|MAGICC Fossil and Industrial', 'SOXI_OT': 'Optical Thickness|SOx|MAGICC Fossil and Industrial', 'SOXI_RF': 'Radiative Forcing|Aerosols|Direct Effect|SOx|MAGICC Fossil and Industrial', 'SOXT_CONC': 'Atmospheric Concentrations|SOx', 'SOXT_EMIS': 'Emissions|SOx', 'SOXT_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|SOx', 'SOXT_INVERSE_EMIS': 'Inverse Emissions|SOx', 'SOXT_OT': 'Optical Thickness|SOx', 'SOXT_RF': 'Radiative Forcing|Aerosols|Direct Effect|SOx', 'SOX_CONC': 'Atmospheric Concentrations|SOx', 'SOX_EMIS': 'Emissions|SOx', 'SOX_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect|SOx', 'SOX_INVERSE_EMIS': 'Inverse Emissions|SOx', 'SOX_OT': 'Optical Thickness|SOx', 'SOX_RF': 'Radiative Forcing|Aerosols|Direct Effect|SOx', 'STRATOZ_ERF': 'Effective Radiative Forcing|Stratospheric Ozone', 'STRATOZ_RF': 'Radiative Forcing|Stratospheric Ozone', 'SURFACE_MIXEDLAYERTEMP': 'Surface Air Ocean Blended Temperature Change', 'SURFACE_TEMP': 'Surface Temperature', 'SURFACE_TEMP_SUBANNUAL': 'Surface Temperature', 'TOTAER_DIR_ERF': 'Effective Radiative Forcing|Aerosols|Direct Effect', 'TOTAER_DIR_RF': 'Radiative Forcing|Aerosols|Direct Effect', 'TOTAL_ANTHRO_ERF': 'Effective Radiative Forcing|Anthropogenic', 'TOTAL_ANTHRO_RF': 'Radiative Forcing|Anthropogenic', 'TOTAL_INCLVOLCANIC_ERF': 'Effective Radiative Forcing', 'TOTAL_INCLVOLCANIC_RF': 'Radiative Forcing', 'TROPOZ_ERF': 'Effective Radiative Forcing|Tropospheric Ozone', 'TROPOZ_RF': 'Radiative Forcing|Tropospheric Ozone', 'VOLCANIC_ANNUAL_ERF': 'Effective Radiative Forcing|Volcanic', 'VOLCANIC_ANNUAL_RF': 'Radiative Forcing|Volcanic', 'VOLCANIC_CONC': 'Atmospheric Concentrations|Volcanic', 'VOLCANIC_EMIS': 'Emissions|Volcanic', 'VOLCANIC_ERF': 'Effective Radiative Forcing|Volcanic', 'VOLCANIC_INVERSE_EMIS': 'Inverse Emissions|Volcanic', 'VOLCANIC_OT': 'Optical Thickness|Volcanic', 'VOLCANIC_RF': 'Radiative Forcing|Volcanic'}

	Mappings from MAGICC7 variables to OpenSCM variables
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pymagicc.definitions.MAGICC_REGION_TO_OPENSCM_REGION_MAPPING = {'ALM': 'World|ALM', 'AMV': 'World|North Atlantic Ocean', 'AR6-ARO': 'World|AR6|ARO', 'AR6-ARP': 'World|AR6|ARP', 'AR6-ARS': 'World|AR6|ARS', 'AR6-BOB': 'World|AR6|BOB', 'AR6-CAF': 'World|AR6|CAF', 'AR6-CAR': 'World|AR6|CAR', 'AR6-CAU': 'World|AR6|CAU', 'AR6-CNA': 'World|AR6|CNA', 'AR6-EAN': 'World|AR6|EAN', 'AR6-EAO': 'World|AR6|EAO', 'AR6-EAS': 'World|AR6|EAS', 'AR6-EAU': 'World|AR6|EAU', 'AR6-ECA': 'World|AR6|ECA', 'AR6-EEU': 'World|AR6|EEU', 'AR6-EIO': 'World|AR6|EIO', 'AR6-ENA': 'World|AR6|ENA', 'AR6-EPO': 'World|AR6|EPO', 'AR6-ESAF': 'World|AR6|ESAF', 'AR6-ESB': 'World|AR6|ESB', 'AR6-GIC': 'World|AR6|GIC', 'AR6-MDG': 'World|AR6|MDG', 'AR6-MED': 'World|AR6|MED', 'AR6-NAO': 'World|AR6|NAO', 'AR6-NAU': 'World|AR6|NAU', 'AR6-NCA': 'World|AR6|NCA', 'AR6-NEAF': 'World|AR6|NEAF', 'AR6-NEN': 'World|AR6|NEN', 'AR6-NES': 'World|AR6|NES', 'AR6-NEU': 'World|AR6|NEU', 'AR6-NPO': 'World|AR6|NPO', 'AR6-NSA': 'World|AR6|NSA', 'AR6-NWN': 'World|AR6|NWN', 'AR6-NWS': 'World|AR6|NWS', 'AR6-NZ': 'World|AR6|NZ', 'AR6-RAR': 'World|AR6|RAR', 'AR6-RFE': 'World|AR6|RFE', 'AR6-SAH': 'World|AR6|SAH', 'AR6-SAM': 'World|AR6|SAM', 'AR6-SAO': 'World|AR6|SAO', 'AR6-SAS': 'World|AR6|SAS', 'AR6-SAU': 'World|AR6|SAU', 'AR6-SCA': 'World|AR6|SCA', 'AR6-SEA': 'World|AR6|SEA', 'AR6-SEAF': 'World|AR6|SEAF', 'AR6-SES': 'World|AR6|SES', 'AR6-SIO': 'World|AR6|SIO', 'AR6-SOO': 'World|AR6|SOO', 'AR6-SPO': 'World|AR6|SPO', 'AR6-SSA': 'World|AR6|SSA', 'AR6-SWS': 'World|AR6|SWS', 'AR6-TIB': 'World|AR6|TIB', 'AR6-WAF': 'World|AR6|WAF', 'AR6-WAN': 'World|AR6|WAN', 'AR6-WCA': 'World|AR6|WCA', 'AR6-WCE': 'World|AR6|WCE', 'AR6-WNA': 'World|AR6|WNA', 'AR6-WSAF': 'World|AR6|WSAF', 'AR6-WSB': 'World|AR6|WSB', 'ASIA': 'World|ASIA', 'BUNKERS': 'World|Bunkers', 'GLOBAL': 'World', 'LAND': 'World|Land', 'N34': 'World|El Nino N3.4', 'NH': 'World|Northern Hemisphere', 'NH-LAND': 'World|Northern Hemisphere|Land', 'NH-OCEAN': 'World|Northern Hemisphere|Ocean', 'NHLAND': 'World|Northern Hemisphere|Land', 'NHOCEAN': 'World|Northern Hemisphere|Ocean', 'OCEAN': 'World|Ocean', 'OECD90': 'World|OECD90', 'R5.2ASIA': 'World|R5.2ASIA', 'R5.2LAM': 'World|R5.2LAM', 'R5.2MAF': 'World|R5.2MAF', 'R5.2OECD': 'World|R5.2OECD', 'R5.2REF': 'World|R5.2REF', 'R5ASIA': 'World|R5ASIA', 'R5LAM': 'World|R5LAM', 'R5MAF': 'World|R5MAF', 'R5OECD': 'World|R5OECD', 'R5REF': 'World|R5REF', 'R6ASIA': 'World|R5.2ASIA', 'R6LAM': 'World|R5.2LAM', 'R6MAF': 'World|R5.2MAF', 'R6OECD90': 'World|R5.2OECD', 'R6REF': 'World|R5.2REF', 'REF': 'World|REF', 'SH': 'World|Southern Hemisphere', 'SH-LAND': 'World|Southern Hemisphere|Land', 'SH-OCEAN': 'World|Southern Hemisphere|Ocean', 'SHLAND': 'World|Southern Hemisphere|Land', 'SHOCEAN': 'World|Southern Hemisphere|Ocean', 'WORLD': 'World'}
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pymagicc.definitions.OPENSCM_REGION_TO_MAGICC_REGION_MAPPING = {'World': 'WORLD', 'World|ALM': 'ALM', 'World|AR6|ARO': 'AR6-ARO', 'World|AR6|ARP': 'AR6-ARP', 'World|AR6|ARS': 'AR6-ARS', 'World|AR6|BOB': 'AR6-BOB', 'World|AR6|CAF': 'AR6-CAF', 'World|AR6|CAR': 'AR6-CAR', 'World|AR6|CAU': 'AR6-CAU', 'World|AR6|CNA': 'AR6-CNA', 'World|AR6|EAN': 'AR6-EAN', 'World|AR6|EAO': 'AR6-EAO', 'World|AR6|EAS': 'AR6-EAS', 'World|AR6|EAU': 'AR6-EAU', 'World|AR6|ECA': 'AR6-ECA', 'World|AR6|EEU': 'AR6-EEU', 'World|AR6|EIO': 'AR6-EIO', 'World|AR6|ENA': 'AR6-ENA', 'World|AR6|EPO': 'AR6-EPO', 'World|AR6|ESAF': 'AR6-ESAF', 'World|AR6|ESB': 'AR6-ESB', 'World|AR6|GIC': 'AR6-GIC', 'World|AR6|MDG': 'AR6-MDG', 'World|AR6|MED': 'AR6-MED', 'World|AR6|NAO': 'AR6-NAO', 'World|AR6|NAU': 'AR6-NAU', 'World|AR6|NCA': 'AR6-NCA', 'World|AR6|NEAF': 'AR6-NEAF', 'World|AR6|NEN': 'AR6-NEN', 'World|AR6|NES': 'AR6-NES', 'World|AR6|NEU': 'AR6-NEU', 'World|AR6|NPO': 'AR6-NPO', 'World|AR6|NSA': 'AR6-NSA', 'World|AR6|NWN': 'AR6-NWN', 'World|AR6|NWS': 'AR6-NWS', 'World|AR6|NZ': 'AR6-NZ', 'World|AR6|RAR': 'AR6-RAR', 'World|AR6|RFE': 'AR6-RFE', 'World|AR6|SAH': 'AR6-SAH', 'World|AR6|SAM': 'AR6-SAM', 'World|AR6|SAO': 'AR6-SAO', 'World|AR6|SAS': 'AR6-SAS', 'World|AR6|SAU': 'AR6-SAU', 'World|AR6|SCA': 'AR6-SCA', 'World|AR6|SEA': 'AR6-SEA', 'World|AR6|SEAF': 'AR6-SEAF', 'World|AR6|SES': 'AR6-SES', 'World|AR6|SIO': 'AR6-SIO', 'World|AR6|SOO': 'AR6-SOO', 'World|AR6|SPO': 'AR6-SPO', 'World|AR6|SSA': 'AR6-SSA', 'World|AR6|SWS': 'AR6-SWS', 'World|AR6|TIB': 'AR6-TIB', 'World|AR6|WAF': 'AR6-WAF', 'World|AR6|WAN': 'AR6-WAN', 'World|AR6|WCA': 'AR6-WCA', 'World|AR6|WCE': 'AR6-WCE', 'World|AR6|WNA': 'AR6-WNA', 'World|AR6|WSAF': 'AR6-WSAF', 'World|AR6|WSB': 'AR6-WSB', 'World|ASIA': 'ASIA', 'World|Bunkers': 'BUNKERS', 'World|El Nino N3.4': 'N34', 'World|Land': 'LAND', 'World|North Atlantic Ocean': 'AMV', 'World|Northern Hemisphere': 'NH', 'World|Northern Hemisphere|Land': 'NHLAND', 'World|Northern Hemisphere|Ocean': 'NHOCEAN', 'World|OECD90': 'OECD90', 'World|Ocean': 'OCEAN', 'World|R5.2ASIA': 'R5.2ASIA', 'World|R5.2LAM': 'R5.2LAM', 'World|R5.2MAF': 'R5.2MAF', 'World|R5.2OECD': 'R5.2OECD', 'World|R5.2REF': 'R5.2REF', 'World|R5ASIA': 'R5ASIA', 'World|R5LAM': 'R5LAM', 'World|R5MAF': 'R5MAF', 'World|R5OECD': 'R5OECD', 'World|R5REF': 'R5REF', 'World|REF': 'REF', 'World|Southern Hemisphere': 'SH', 'World|Southern Hemisphere|Land': 'SHLAND', 'World|Southern Hemisphere|Ocean': 'SHOCEAN'}
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	Mappings from OpenSCM variables to MAGICC7 variables


	Type

	dict










	
pymagicc.definitions.PART_OF_PRNFILE = ['CFC11', 'CFC12', 'CFC113', 'CFC114', 'CFC115', 'CCL4', 'CH3CCL3', 'HCFC22', 'HCFC141B', 'HCFC142B', 'HALON1211', 'HALON1202', 'HALON1301', 'HALON2402', 'CH3BR', 'CH3CL']

	The emissions which are included in a .prn file.


	Type

	list










	
pymagicc.definitions.PART_OF_SCENFILE_WITH_EMISSIONS_CODE_0 = ['CO2I', 'CO2B', 'CH4', 'N2O', 'SOX', 'CO', 'NMVOC', 'NOX', 'CF4', 'C2F6', 'C4F10', 'HFC23', 'HFC32', 'HFC4310', 'HFC125', 'HFC134A', 'HFC143A', 'HFC227EA', 'HFC245FA', 'SF6']

	The emissions which are included in a SCEN file if the SCEN emms code is 0.

See documentation of pymagicc.io.get_special_scen_code for more details.


	Type

	list










	
pymagicc.definitions.PART_OF_SCENFILE_WITH_EMISSIONS_CODE_1 = ['CO2I', 'CO2B', 'CH4', 'N2O', 'SOX', 'CO', 'NMVOC', 'NOX', 'BC', 'OC', 'NH3', 'CF4', 'C2F6', 'C6F14', 'HFC23', 'HFC32', 'HFC4310', 'HFC125', 'HFC134A', 'HFC143A', 'HFC227EA', 'HFC245FA', 'SF6']

	The emissions which are included in a SCEN file if the SCEN emms code is 1.

See documentation of pymagicc.io.get_special_scen_code for more details.


	Type

	list










	
pymagicc.definitions.PINT_TO_FORTRAN_SAFE_UNITS_MAPPING = {' ': '_', '**': 'super', '/': 'per', '^': 'super'}

	mappings required to make Pint units Fortran safe.


	Type

	dict










	
pymagicc.definitions.convert_magicc6_to_magicc7_variables(variables, inverse=False)

	Convert MAGICC6 variables to MAGICC7 variables


	Parameters

	
	variables (list_like, str) – Variables to convert


	inverse (bool) – If True, convert the other way i.e. convert MAGICC7 variables to MAGICC6
variables






	Raises

	ValueError – If you try to convert HFC245ca, or some variant thereof, you will get a
    ValueError. The reason is that this variable was never meant to be included in
    MAGICC6, it was just an accident. See, for example, the text in the
    description section of pymagicc/MAGICC6/run/HISTRCP_HFC245fa_CONC.IN:
    “…HFC245fa, rather than HFC245ca, is the actually used isomer.”.



	Returns

	Set of converted variables



	Return type

	type(variables)










	
pymagicc.definitions.convert_magicc7_to_openscm_variables(variables, inverse=False)

	Convert MAGICC7 variables to OpenSCM variables


	Parameters

	
	variables (list_like, str) – Variables to convert


	inverse (bool) – If True, convert the other way i.e. convert OpenSCM variables to MAGICC7
variables






	Returns

	Set of converted variables



	Return type

	type(variables)










	
pymagicc.definitions.convert_magicc_to_openscm_regions(regions, inverse=False)

	Convert MAGICC regions to OpenSCM regions


	Parameters

	
	regions (list_like, str) – Regions to convert


	inverse (bool) – If True, convert the other way i.e. convert OpenSCM regions to MAGICC7
regions






	Returns

	Set of converted regions



	Return type

	type(regions)










	
pymagicc.definitions.convert_pint_to_fortran_safe_units(units, inverse=False)

	Convert Pint units to Fortran safe units


	Parameters

	
	units (list_like, str) – Units to convert


	inverse (bool) – If True, convert the other way i.e. convert Fortran safe units to Pint units






	Returns

	Set of converted units



	Return type

	type(units)










	
pymagicc.definitions.get_magicc6_to_magicc7_variable_mapping(inverse=False)

	Get the mappings from MAGICC6 to MAGICC7 variables.

Note that this mapping is not one to one. For example, “HFC4310”, “HFC43-10” and
“HFC-43-10” in MAGICC6 both map to “HFC4310” in MAGICC7 but “HFC4310” in
MAGICC7 maps back to “HFC4310”.

Note that HFC-245fa was mistakenly labelled as HFC-245ca in MAGICC6. In reality,
they are not the same thing. However, the MAGICC6 labelling was merely a typo so
the mapping between the two is one-to-one.


	Parameters

	inverse (bool) – If True, return the inverse mappings i.e. MAGICC7 to MAGICC6 mappings



	Returns

	Dictionary of mappings



	Return type

	dict










	
pymagicc.definitions.get_magicc7_to_openscm_variable_mapping(inverse=False)

	Get the mappings from MAGICC7 to OpenSCM variables.


	Parameters

	inverse (bool) – If True, return the inverse mappings i.e. OpenSCM to MAGICC7 mappings



	Returns

	Dictionary of mappings



	Return type

	dict










	
pymagicc.definitions.get_magicc_region_to_openscm_region_mapping(inverse=False)

	Get the mappings from MAGICC to OpenSCM regions.

This is not a pure inverse of the other way around. For example, we never provide
“GLOBAL” as a MAGICC return value because it’s unnecesarily confusing when we also
have “World”. Fortunately MAGICC doesn’t ever read the name “GLOBAL” so this
shouldn’t matter.


	Parameters

	inverse (bool) – If True, return the inverse mappings i.e. MAGICC to OpenSCM mappings



	Returns

	Dictionary of mappings



	Return type

	dict










	
pymagicc.definitions.get_pint_to_fortran_safe_units_mapping(inverse=False)

	Get the mappings from Pint to Fortran safe units.

Fortran can’t handle special characters like “^” or “/” in names, but we need
these in Pint. Conversely, Pint stores variables with spaces by default e.g. “Mt
CO2 / yr” but we don’t want these in the input files as Fortran is likely to think
the whitespace is a delimiter.


	Parameters

	inverse (bool) – If True, return the inverse mappings i.e. Fortran safe to Pint mappings



	Returns

	Dictionary of mappings



	Return type

	dict













            

          

      

      

    

  

    
      
          
            
  
pymagicc.config


	
pymagicc.config.lookup_defaults(item)

	Retrive configuration from pymagicc.config.default_config


	Parameters

	item (str) – Configuration to lookup (case insensitive)



	Returns

	Configuration



	Return type

	str










	
pymagicc.config.lookup_env(item)

	Retrive configuration from environment

We look for an environment variable named MAGICC_[item], where
[item] is replaced by the value of item.upper().


	Parameters

	item (str) – Configuration to lookup



	Returns

	Configuration



	Return type

	str










	
class pymagicc.config.ConfigStore

	Bases: object

Class which, given an item, attempts to find the associated config variable.

All queries are case insensitive. If a lookup cannot find the item,
None is returned. The items are looked up in the following order:



	user overrides (stored in .overrides)


	environment variables


	defaults















            

          

      

      

    

  

    
      
          
            
  
pymagicc.core

Handling of conversion from datetime to MAGICC’s internal time conventions and back.

Internally, MAGICC effectively operates on a monthly calendar, where each year is
comprised of 12 equally sized months. This convention means that we have to be a bit
careful when moving back and forth between datetimes and MAGICC’s time conventions.
However, we also want Pymagicc to be a little bit flexible and smart about how it
handles these conversions. As a result, we must interpret ‘middle of the month’ and
‘start of the month’ rather than strictly defining them. This module defines these
interpretations


	
pymagicc.magicc_time.convert_to_datetime(decimal_year)

	Convert a decimal year from MAGICC to a datetime


	Parameters

	decimal_year (float) – Time point to convert



	Returns

	Datetime representation of MAGICC’s decimal year



	Return type

	datetime.datetime



	Raises

	ValueError – If we are not confident that the input times follow MAGICC’s internal time
    conventions (i.e. are not start or middle of the month).










	
pymagicc.magicc_time.convert_to_decimal_year(idtime)

	Convert a datetime to MAGICC’s expected decimal year representation


	Parameters

	idtime (datetime.datetime) – datetime.datetime instance to convert to MAGICC’s internal decimal
year conventions



	Returns

	MAGICC’s internal decimal year representation of idtime



	Return type

	float



	Raises

	ValueError – If we are not confident about how to convert the input times so that they
    follow MAGICC’s internal time conventions (i.e. we are not sure if
    idtime is start or middle of the month).













            

          

      

      

    

  

    
      
          
            
  
pymagicc.utils

Module for useful functions that aren’t available elsewhere and don’t fit with Pymagicc.

When we say “available elsewhere and don’t fit with Pymagicc” we mean that they are
not available to be included as a dependency of Pymagicc nor are they really/solely
related to running MAGICC. A good test of what belongs here is anything for which one
thinks, “I need this, I can’t find it anywhere else and I would probably use it again
in another project”. One day we may move all these utility functions to another
project to make it easier for ourselves and others to re-use them.


	
pymagicc.utils.apply_string_substitutions(inputs, substitutions, inverse=False, case_insensitive=False, unused_substitutions='ignore')

	Apply a number of substitutions to a string(s).

The substitutions are applied effectively all at once. This means that conflicting
substitutions don’t interact. Where substitutions are conflicting, the one which
is longer takes precedance. This is confusing so we recommend that you look at
the examples.


	Parameters

	
	inputs (str, list of str) – The string(s) to which we want to apply the substitutions.


	substitutions (dict) – The substitutions we wish to make. The keys are the strings we wish to
substitute, the values are the strings which we want to appear in the output
strings.


	inverse (bool) – If True, do the substitutions the other way around i.e. use the keys as the
strings we want to appear in the output strings and the values as the strings
we wish to substitute.


	case_insensitive (bool) – If True, the substitutions will be made in a case insensitive way.


	unused_substitutions ({"ignore", "warn", "raise"}, default ignore) – Behaviour when one or more of the inputs does not have a corresponding
substitution. If “ignore”, nothing happens. If “warn”, a warning is issued. If
“raise”, an error is raised. See the examples.






	Returns

	The input with substitutions performed.



	Return type

	type(input)





Examples

>>> apply_string_substitutions("Hello JimBob", {"Jim": "Bob"})
'Hello BobBob'





>>> apply_string_substitutions("Hello JimBob", {"Jim": "Bob"}, inverse=True)
'Hello JimJim'





>>> apply_string_substitutions(["Hello JimBob", "Jim says, 'Hi Bob'"], {"Jim": "Bob"})
['Hello BobBob', "Bob says, 'Hi Bob'"]





>>> apply_string_substitutions(["Hello JimBob", "Jim says, 'Hi Bob'"], {"Jim": "Bob"}, inverse=True)
['Hello JimJim', "Jim says, 'Hi Jim'"]





>>> apply_string_substitutions("Muttons Butter", {"M": "B", "Button": "Zip"})
'Buttons Butter'
# Substitutions don't cascade. If they did, Muttons would become Buttons, then the
# substitutions "Button" --> "Zip" would be applied and we would end up with
# "Zips Butter".





>>> apply_string_substitutions("Muttons Butter", {"Mutton": "Gutter", "tt": "zz"})
'Gutters Buzzer'
# Longer substitutions take precedent. Hence Mutton becomes Gutter, not Muzzon.





>>> apply_string_substitutions("Butter", {"buTTer": "Gutter"}, case_insensitive=True)
'Gutter'





>>> apply_string_substitutions("Butter", {"teeth": "tooth"})
'Butter'





>>> apply_string_substitutions("Butter", {"teeth": "tooth"}, unused_substitutions="ignore")
'Butter'





>>> apply_string_substitutions("Butter", {"teeth": "tooth"}, unused_substitutions="warn")
...pymagicc/utils.py:50: UserWarning: No substitution available for {'Butter'} warnings.warn(msg)
'Butter'





>>> apply_string_substitutions("Butter", {"teeth": "tooth"}, unused_substitutions="raise")
ValueError: No substitution available for {'Butter'}










	
pymagicc.utils.get_date_time_string()

	Return a timestamp with current date and time.









            

          

      

      

    

  

    
      
          
            
  
Changelog

All notable changes to this project will be documented in this file.

The format is based on Keep a Changelog [https://keepachangelog.com/en/1.0.0/], and this project adheres to Semantic Versioning [https://semver.org/spec/v2.0.0.html].

The changes listed in this file are categorised as follows:



	Added: new features


	Changed: changes in existing functionality


	Deprecated: soon-to-be removed features


	Removed: now removed features


	Fixed: any bug fixes


	Security: in case of vulnerabilities.








v2.1.3 - 2021-09-07


Fixed


	(#332 [https://github.com/openscm/pymagicc/pull/332]) Fix check for whether MAGICC logged a warning/error


	(#331 [https://github.com/openscm/pymagicc/pull/331]) Hotfix CI to handle new pandas version









v2.1.2 - 2021-07-17


Added


	(#328 [https://github.com/openscm/pymagicc/pull/328]) Adds additional spelling options for YEARS header in .SCEN files









v2.1.1 - 2021-07-02


Fixed


	(#327 [https://github.com/openscm/pymagicc/pull/327]) Reran notebook to include updated documentation from scmdata









v2.1.0 - 2021-07-01


Added


	(#317 [https://github.com/openscm/pymagicc/pull/317]) Support for ozone (effective) radiative forcing output







Changed


	(#317 [https://github.com/openscm/pymagicc/pull/317]) convert_magicc7_to_openscm_variables() such that inverse mapping for e.g. “Emissions|CO2” is now “CO2T_EMIS” rather than “CO2_EMIS” (similarly for CH4 and N2O). This change ensures that the correct MAGICC output file is requested if “Emissions|CO2” are requested as output.









v2.0.0 - 2021-01-20


Added


	(#317 [https://github.com/openscm/pymagicc/pull/317]) Add support for more MAGICC7 output variables


	(#315 [https://github.com/openscm/pymagicc/pull/315]) Include links to AR6 region abbreviations if they are written in .MAG files


	(#314 [https://github.com/openscm/pymagicc/pull/314]) Add AR6 regions to the list of known regions


	(#313 [https://github.com/openscm/pymagicc/pull/313]) Add tests for global-only binary files written with out_binary_format=2


	(#305 [https://github.com/openscm/pymagicc/pull/305]) Added functionality to read new MAGICC binary format which includes units


	(#238 [https://github.com/openscm/pymagicc/pull/238]) Add documentation for handling of World region in .SCEN7 files


	(#301 [https://github.com/openscm/pymagicc/pull/301]) Add MAGICC7 variables AEROSOL_RF, HEAT_EARTH and HEAT_NONOCEAN


	(#277 [https://github.com/openscm/pymagicc/pull/277]) Add MAGICC7 compact output file readers


	(#288 [https://github.com/openscm/pymagicc/pull/288]) Add pymagicc.io.read_mag_file_metadata, which allows fast reading of metadata from a .MAG file


	(#282 [https://github.com/openscm/pymagicc/pull/282]) Expose MAGICCBase.get_tcr_ecs_from_diagnosis_results method


	(#274 [https://github.com/openscm/pymagicc/pull/274]) Add better readers and writers for .DAT files


	(#272 [https://github.com/openscm/pymagicc/pull/272]) Add support for new THISFILE_TIMESERIESTYPE in .MAG files


	(#259 [https://github.com/openscm/pymagicc/pull/259]) Added strict option for downgrading configuration exceptions to warnings


	(#256 [https://github.com/openscm/pymagicc/pull/256]) Capture stderr output from MAGICC7 and above (not available in MAGICC6)


	(#253 [https://github.com/openscm/pymagicc/pull/253]) Add support for out_dynamic_vars parameter


	(#250 [https://github.com/openscm/pymagicc/pull/250]) Add support for .MAG files


	(#229 [https://github.com/openscm/pymagicc/pull/229]) Add more robust tests of io, in particular that column order and spacing in files is preserved


	(#226 [https://github.com/openscm/pymagicc/pull/226]) Add SURFACE_TEMP.IN writer, closing #211 [https://github.com/openscm/pymagicc/issues/211]


	(#224 [https://github.com/openscm/pymagicc/pull/224]) Add INVERSEEMIS.OUT reader


	(#208 [https://github.com/openscm/pymagicc/pull/208]) Add set_zero_config(). Also adds scenarios module, tidies up the notebooks and adds a notebook showing how to run in different modes.


	(#208 [https://github.com/openscm/pymagicc/pull/208]) Add pymagicc.scenarios module


	(#208 [https://github.com/openscm/pymagicc/pull/208]) Tidy up the notebooks and add a notebook showing how to run in different modes.


	(#187 [https://github.com/openscm/pymagicc/pull/187]) Added pymagicc.io.join_timeseries which simplifies joining/merging scenarios to create custom scenarios


	(#185 [https://github.com/openscm/pymagicc/pull/185]) Added ability to read RCP files from http://www.pik-potsdam.de/~mmalte/rcps/ as requested in #176 [https://github.com/openscm/pymagicc/issues/176]


	(#183 [https://github.com/openscm/pymagicc/pull/183]) Added ability to read MHALO files (see #182 [https://github.com/openscm/pymagicc/issues/182])


	(#180 [https://github.com/openscm/pymagicc/pull/180]) Added reference which explains MAGICC’s variables to docs


	(#170 [https://github.com/openscm/pymagicc/pull/170]) Added pyam as a dependency and gave an example of how to integrate with it


	(#168 [https://github.com/openscm/pymagicc/pull/168]) Added MAGICC7 compatibility


	(#162 [https://github.com/openscm/pymagicc/pull/162]) Added basic tests of integration with MAGICC binaries


	(#139 [https://github.com/openscm/pymagicc/pull/139]) Added the ability to read all MAGICC output files/throw an explanatory error with pymagicc.io.MAGICCData


	(#79 [https://github.com/openscm/pymagicc/pull/79]) Confirmed that keeping track of config state works and added example to TCR/ECS diagnosis notebook


	(#102 [https://github.com/openscm/pymagicc/pull/102]) Added ability to read and write SCEN7 files


	(#108 [https://github.com/openscm/pymagicc/pull/108]) Added ability to read all files in MAGICC6 run folder (pymagicc/MAGICC6/run) to a common format



	Note that this change means that only files which follow the MAGICC6 or MAGICC7 naming convention are supported. These are very similar to MAGICC5 except that emissions files must be named in the form *.SCEN, *.SCEN7 or *EMISX.IN where X is I if the file contains fossil and industrial emissions and B if the file contains agriculture, land-use and land-use change emissions. The suffixes FOSSIL&IND and LANDUSE are no longer supported.


	The renamed files are



	pymagicc/MAGICC6/run/EDGAR_NOX_EMIS_LANDUSE.IN => pymagicc/MAGICC6/run/EDGAR_NOXB_EMIS.IN


	pymagicc/MAGICC6/run/EDGAR_NOX_EMIS_FOSSIL&IND.IN => pymagicc/MAGICC6/run/EDGAR_NOXI_EMIS.IN


	pymagicc/MAGICC6/run/HOUGHTON_CO2_EMIS_LANDUSE.IN => pymagicc/MAGICC6/run/HOUGHTON_CO2B_EMIS.IN


	pymagicc/MAGICC6/run/MARLAND_CO2_EMIS_FOSSIL&IND.IN => pymagicc/MAGICC6/run/MARLAND_CO2I_EMIS.IN









	Deleted pymagicc/MAGICC6/run/HIST_SEALEVEL_CHURCHWHITE2006_RF.IN as it’s empty


	Added scripts/check_run_dir_file_read.py so we can quickly check which files in a MAGICC run directory can be read by pymagicc


	Added new section to docs, docs/file_conventions.rst which will document all of the relevant information related to MAGICC’s file conventions














Changed


	(#323 [https://github.com/openscm/pymagicc/pull/323]) Writers raise an AssertionError if the user tries to write a MAGICC input file which has timesteps where some values are nan whilst others are not. Such input files would have nans in them hence would cause MAGICC’s run to fail.


	(#322 [https://github.com/openscm/pymagicc/pull/322]) Re-write CHANGELOG to follow Keep a Changelog [https://keepachangelog.com/en/1.0.0/] style


	(#322 [https://github.com/openscm/pymagicc/pull/322]) Change to 3-Clause BSD License


	(#321 [https://github.com/openscm/pymagicc/pull/321]) Raise ValueError if we attempt to run MAGICC with conflicting config keys (which can occur because FORTRAN is not case sensitive)


	(#311 [https://github.com/openscm/pymagicc/pull/311]) Fix naming of ocean heat content and ocean heat uptake output variables to match RCMIP conventions


	(#307 [https://github.com/openscm/pymagicc/pull/307]) Use scmdata.ScmRun as a base class for MAGICCData instead of the deprecated scmdata.ScmDataFrame (closes #295 [https://github.com/openscm/pymagicc/issues/295])


	(#306 [https://github.com/openscm/pymagicc/pull/306]) Copy run folder recursively when creating temporary copy


	(#303 [https://github.com/openscm/pymagicc/pull/303]) Refactor pymagicc.io into multiple files


	(#299 [https://github.com/openscm/pymagicc/pull/299]) Make conversion of FORTRAN safe units apply to .MAG files too and be more consistent


	(#293 [https://github.com/openscm/pymagicc/pull/293]) Update CI to use GitHub actions


	(#294 [https://github.com/openscm/pymagicc/pull/294]) Convert the direct aerosols variable names from MAGICC in a consistent way.


	(#294 [https://github.com/openscm/pymagicc/pull/294]) Renamed definitions/magicc_emisssions_units.csv to definitions/magicc_emissions_units.csv


	(#291 [https://github.com/openscm/pymagicc/pull/291]) Switch to using the _ERF suffix for IPCC definition of Effective Radiative Forcing variables. This replaces _EFFRF which is a MAGICC internal variable and was incorrectly labelled as Effective Radiative Forcing.


	(#290 [https://github.com/openscm/pymagicc/pull/290]) Update minimum scmdata version to v0.4.3


	(#285 [https://github.com/openscm/pymagicc/pull/285]) Return pint.quantity.Quantity from all ECS, TCR and TCRE diagnostic methods


	(#284 [https://github.com/openscm/pymagicc/pull/284]) Update ECS, TCR and TCRE diagnosis to use 1pctCO2 and abrupt-2xCO2 experiments


	(#283 [https://github.com/openscm/pymagicc/pull/283]) Diagnose TCRE alongisde ECS and TCR, changes diagnose_tcr_ecs to diagnose_tcr_ecs_tcre and get_tcr_ecs_from_diagnosis_results method to get_tcr_ecs__tcre_from_diagnosis_results


	(#280 [https://github.com/openscm/pymagicc/pull/280]) Also include source distribution in pypi release


	(#271 [https://github.com/openscm/pymagicc/pull/271]) Update requirements of pyam.


	(#271 [https://github.com/openscm/pymagicc/pull/271]) Make error messages include stderr


	(#271 [https://github.com/openscm/pymagicc/pull/271]) Remove overwrite of file_emisscen when creating MAGICC7 copies if not self.strict


	(#268 [https://github.com/openscm/pymagicc/pull/268]) Update region mapping to match SSP database


	(#266 [https://github.com/openscm/pymagicc/pull/266]) Use a whitelist of OUT_ parameters which are converted to 1/0’s


	(#264 [https://github.com/openscm/pymagicc/pull/264]) Allowed an empty dataframe to be returned from MAGICCBase.run if no output is produced


	(#261 [https://github.com/openscm/pymagicc/pull/261]) Improve mapping of MAGICC7 to OpenSCM variables


	(#252 [https://github.com/openscm/pymagicc/pull/252]) Improve header writing


	(#252 [https://github.com/openscm/pymagicc/pull/252]) Upgrade MAGICC time conversions


	(#249 [https://github.com/openscm/pymagicc/pull/249]) Update MAGICC7 support


	(#247 [https://github.com/openscm/pymagicc/pull/247]) Upgrade pyam dependency to use nominated release


	(#236 [https://github.com/openscm/pymagicc/pull/236]) Made all subannual files raise an InvalidTemporalResError exception as ScmDataFrame can’t handle merging annual and subannual timeseries together yet


	(#239 [https://github.com/openscm/pymagicc/pull/239]) Explicitly overwrite tuning model and emission scenario parameters for MAGICC7 when a temporary copy is created


	(#234 [https://github.com/openscm/pymagicc/pull/234]) Raise ValueError if only doesn’t match an output variable in MAGICC.run (solves #231 [https://github.com/openscm/pymagicc/issues/231])


	(#227 [https://github.com/openscm/pymagicc/pull/227]) Fixed up permafrost naming to avoid confusing inclusion when summing up “Emissions|CO2”


	(#220 [https://github.com/openscm/pymagicc/pull/220]) If binary and ascii output files exist for a given variable only read the binary file


	(#214 [https://github.com/openscm/pymagicc/pull/214]) Refactor to use the timeseries capabilities of ScmDataFrameBase


	(#210 [https://github.com/openscm/pymagicc/pull/210]) Updated to match new openscm naming


	(#199 [https://github.com/openscm/pymagicc/pull/199]) Switched to OpenSCMDataFrameBase for the backend, also includes:


	dropping Python3.5 support as OpenSCM typing is not Python3.5 compatible


	ensuring that metadata is properly stripped when reading


	altering MAGICCData.append so that MAGICCData instances can be appended to MAGICCData instances


	allowing the user to specify, model, scenario and climate_model when initialising a MAGICCData instance


	automatically filling model, scenario and climate_model when running






	(#204 [https://github.com/openscm/pymagicc/pull/204]) Addressed potential bug identified in (#203 [https://github.com/openscm/pymagicc/issues/203]) and updated robustness of output file read in


	(#198 [https://github.com/openscm/pymagicc/pull/198]) Move all install requirements into setup.py


	(#190 [https://github.com/openscm/pymagicc/pull/190]) Speed up diagnosis of TCR and ECS by removing writing of scenario file


	(#191 [https://github.com/openscm/pymagicc/pull/191]) Fixed bugs which meant config passed to MAGICC wasn’t handled correctly


	(#191 [https://github.com/openscm/pymagicc/pull/191]) Renamed tests/test_api.py to tests/test_core.py


	(#173 [https://github.com/openscm/pymagicc/pull/173]) Renamed pymagicc.api to pymagicc.core


	(#165 [https://github.com/openscm/pymagicc/pull/165]) Moved to one unified backend for all run functionality. This one got a bit out of hand so also includes:


	Breaking the API, hence requiring significantly re-writing the tests to match the new API, bumping the major version number and updating the examples.


	Locking up Pymagicc so that it will only run if MAGICC’s .CFG files are configured in the simplest way possible (see MAGICC flags). This required re-writing the pymagicc/MAGICC6/run/MAGCFG_USER.CFG file that ships with Pymagicc (although the result is the same, as confirmed by the fact that the outputs of the four RCPs are unchanged in tests/test_pymagicc.py).


	Adding a function to pull a single configuration file from a MAGICC PARAMETERS.OUT file to aid the transition to the change referred to above (i.e. one could run MAGICC with whatever config elsewhere and then get a single config file which can be used with Pymagicc from the resulting PARAMETERS.OUT file).


	Tidying up the docs to make linking a bit simpler and more reusable.


	Only passing filepath (i.e. the combination of path and name) to reading/writing functions to remove ambiguity in previous language which used file, filepath, path, name and filename, sometimes in a self-contradictory way.






	(#167 [https://github.com/openscm/pymagicc/pull/167]) Updated release instructions


	(#164 [https://github.com/openscm/pymagicc/pull/164]) Improved missing MAGICC binary message in tests as discussed in #124 [https://github.com/openscm/pymagicc/issues/124]


	(#154 [https://github.com/openscm/pymagicc/pull/154]) Change to using OpenSCM variables for all user facing data as well as preparing to move to using OpenSCM dataframes


	Note that this change breaks direct access but that we will gain a lot of features once we start using the capabilities of pyam as part of an OpenSCM dataframe






	(#160 [https://github.com/openscm/pymagicc/pull/159]) Made notebooks CI more opinionated (#158 [https://github.com/openscm/pymagicc/issues/158])


	(#135 [https://github.com/openscm/pymagicc/pull/135]) Moved emissions definitions to a single csv and packaged all of the definitions files using the data package standard [https://frictionlessdata.io/docs/creating-tabular-data-packages-in-python/]


	(#146 [https://github.com/openscm/pymagicc/pull/146]) Removed path alteration from docs buiding


	(#143 [https://github.com/openscm/pymagicc/pull/143]) Only read PARAMETERS.OUT file if it exists. MAGICCBase.config now defaults to None until a valid PARAMETERS.OUT file is read.


	(#133 [https://github.com/openscm/pymagicc/pull/133]) Put definitions of MAGICC6’s expected emissions into a standalone module







Deprecated




Removed


	(#244 [https://github.com/openscm/pymagicc/pull/244]) Use openscm from pip, hence drop Python3.6 support, and drop pyam dependency (moved into notebooks dependencies)


	(#184 [https://github.com/openscm/pymagicc/pull/184]) Remove redundant mapping of region names for SCEN to SCEN7 conversions







Fixed


	(#323 [https://github.com/openscm/pymagicc/pull/323]) Writers now automatically drop all nan timesteps before writing MAGICC input files


	(#323 [https://github.com/openscm/pymagicc/pull/323]) pymagicc.scenarios.rcps now contains all the rcps rather than just rcp26


	(#310 [https://github.com/openscm/pymagicc/pull/310]) Rename pymagicc.io.prn to pymagicc.io.prn_files as PRN is a reserved filename on Windows


	(#300 [https://github.com/openscm/pymagicc/pull/300]) Fix name in docs (closes #205 [https://github.com/openscm/pymagicc/issues/205])


	(#298 [https://github.com/openscm/pymagicc/pull/298]) Make SCEN7 writing work with single variables


	(#297 [https://github.com/openscm/pymagicc/pull/297]) Make Binary reader able to handle global-only binary output


	(#281 [https://github.com/openscm/pymagicc/pull/281]) Hotfix readers and writers for .DAT files (thisfile_datacolumns was wrong)


	(#269 [https://github.com/openscm/pymagicc/pull/269]) Break circular dependency on OpenSCM by switching to using scmdata


	(#267 [https://github.com/openscm/pymagicc/pull/267]) Hotfix appveyor failures


	(#252 [https://github.com/openscm/pymagicc/pull/252]) Fix wine not installed error handling


	(#233 [https://github.com/openscm/pymagicc/pull/233]) Fix inplace append hard coding as identified in #232 [https://github.com/openscm/pymagicc/issues/232]


	(#225 [https://github.com/openscm/pymagicc/pull/225]) Fix reading of DAT_CO2PF_EMIS.OUT


	(#223 [https://github.com/openscm/pymagicc/pull/223]) Ensure pymagicc.io._BinaryOutReader closes the input file


	(#222 [https://github.com/openscm/pymagicc/pull/222]) Remove trailing / in MANIFEST.IN recursive includes as this is invalid syntax on windows.


	(#177 [https://github.com/openscm/pymagicc/pull/177]) Fixed SCEN reading bug, can now read SCEN files with “YEAR” in first column rather than “YEARS”


	(#163 [https://github.com/openscm/pymagicc/pull/163]) Confirmed HFC-245fa misnaming in MAGICC6 (i.e. HFC-245fa was mistakenly labelled as HFC-245ca). Accordingly, we:


	fixed this naming in the SRES scenarios (changing HFC-245ca to HFC-245fa)


	removed pymagicc/MAGICC6/run/HISTRCP_HFC245ca_CONC.IN to avoid repeating this confusion


	ensured that anyone who finds a file with “HFC-245ca” in it in future will get a warning, see tests/test_definitions.py








For versions before 2.0 we did not follow the Keep a Changelog [https://keepachangelog.com/en/1.0.0/] style.
The notes made whilst developing versions <2.0 are included below for posterity.






1.3.2


	add short-term solution for reading Carbon Cycle output


	add clear error if a valid executable is not configured/found


	remove _magiccbinary variable


	partial steps towards updated input/output, still not fully tested


	add examples of file input/writing in notebook


	add expectexception so that we can show errors in notebooks with
sensible CI







1.3.1


	add TCR diagnosis function


	improve testing of notebooks


	add documentation using MkDocs


	use Black for automatic code formatting


	add Python 3.7 testing







1.2.0


	drop support for Python 2


	rename RCP3PD to RCP26 and RCP6 to RCP60 for consistency and MAGICC7
compatibility


	introduce new API functions for setting up and running MAGICC


	introduce config module


	remove output_dir from run function, this can be achieved using the new API


	change directory structure of the MAGICC version shipped with Pymagicc
to be more similar to MAGICC7’s structure


	add --skip-slow option to tests







1.1.0


	add reading of MAGICC_EXECUTABLE environment variable to simplify
setting path of MAGICC package for testing and CI
(thanks @lewisjared)







1.0.2


	interactive demo Notebook using Jupyter Notebook’s appmode
extension


	documentation improvements







1.0.1


	Un-pin f90nml dependency, 0.23 is working with Pymagicc again







1.0.0


	API Stable release







0.9.3


	workaround for bug in Pandas
(https://github.com/pandas-dev/pandas/issues/18692) when reading
some files from alternative MAGICC builds


	improve documentation







0.9.2


	add Windows testing and fix running on Windows


	simplify configuration by only having optional config parameters







0.8.0


	pin f90nml version because later release breaks with MAGICC output







0.7.0


	switch to Dictionaries as results object and scenarios data
structure since Pandas panel is being deprecated.







0.6.4


	returning used parameters in MAGICC run function is optional


	fix versioning for PyPI installs







0.4

Initial release.
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